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FORMER WITH GUARANTEED PERFORMANCE, not 
in Radio where Certain Iibèrties can be taken, but 
in Television. The difference is this-the advertisement 

- was better than the other components, but in our case 
the Component is better than the advertisement. 
lt pays to choose SOUND SALES-THE ULTIMATE COM- 
PONENT. 

May we send you further particulars. 

SOUND SALES LIMITED 
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obviously an expert on the question of transformer 
design. We cannot print the names of various trans- 
formers he has used in an endeavour to obtain results, 
suffice to say the list is very alarming. Of course, all 
the transformers in question are much cheaper than our's, 
the point is this, that our unfortunate friend now has all 
the other transformers on his hands and has now had to 
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Published Monthly-il- net. 
(Last Wednesday in every month for 

following month). 
Contributions are invited and will be 
promptly considered. Correspondence 
should be addressed according to its 
nature, to the Editor, the Advertisement 
Manager, or the Publisher, "Tele- 
vision and Short-wave World, Chansitor 
House, Chancery Lane, London, W.C.s. 

IMPORTANT 
"Television and Short-wave World" is regIs- 

tered at the General Post Office, London,for 
transmission to Canada and Newfoundland 

'V%TTITH the object of showing the reader the present position of television 
VV arising from the publication early this year of the 'Felevision Com- 

mittee's Report, with its recommendation of the erection and operation of 
a television broadcasting station in London, we publish in this issue a special 
article from the pen of the Editor-in-Chief. The article reasonably covers 
the ground and is as free from bias as it well can be. The honest truth is 
that the story of television as unfolded by the last four or five months is 
more of delays and dallyings than of live and enthusiastic progress. Possibly 
it all some real progress has been made, and by the time these words are 
the secret history is one of opposition in influential places, but in spite of 
in print, or at any rate very soon after, we hope that the establishment of 
broadcast television sortie time during this coining autumn will be definitely 
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themselves that receivers can be constructed capable of receiving both sets 
of transmissions without unduly complicated or expensive adjustment.' 
We do not dispute this last statement, but we do say that this decision will 
complicate receivers at a period of development when it is least desirable 
to do so. Such complication may not be of much consequence in very costly 
receivers, but it is a step which will impose a further limitation on the man 
whose pocket is not too deep, 

However, there is another and more important criticism which we have 
to make in regard to this decision. The Committee appears to take it for 
granted that the only type of receiver which will be i.ised will be the cathoe- 
ray; this policy of employing two types of scanning reduces the possible 
utility of mechanical receivers by half unless some form of duplicate scanning 
equipment be employed, which would be so costly as to place mechanical 
receivers at a very serious disadvantage. For the moment the cathode- 
ray receiver finds most favour, hut some of the leading experts of thit 
country and Germany still subscribe to the opinion that mechanical methods 
will provide the final solution. Howevçr this may be, it appears to be an 
unfortunate step to penalise a system which, as two important concerns in 
this country have shown, has very great possibilities. The need for stan- 
dardisation and a settled programme or policy has been one of the greatest 
retarding influences in the past and here at the very outsot a departure is 
made which appears tobe in opposition to the best interests of development. 
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The Chronology of Television 
The Advisory Committee Makes its 

COMMENT OF THE MONTH 
4 Cathode-ray Bias. 

THE 
first public statement made by the Advisory Committee provides 

the information that two different scanning systems are to be used, on 
of 240 lines sequential, and the other 405 lines, 2 pictures per second, 
interlaced to give 50 frames per second, each of 2O2 lines. Qualifying 
this statement the announcement proceeds: The Committ3e have satisfied 
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of a size of 8 ins, by io ins, were projected on to a - 

screen, all this using only a small 32-watt exciter lamp. 
Other features of outstanding merit of this system First details of. a, new high_definir 

are its great compactness, its extreme simplicity and 
small number ot component parts as well as its easy 

. "Television" is privileged to be the first Journal .tp 
S 

synchronism due to the small size of the rotating body. - 

The Mihaly-Traub system, as the name implies, is 
a development of the original Mihaly stationary mirror- be doubled in definition, still, however, using acorn- 
drum, the improvements being due to a series of inven- plete circle of mirrors. This is the basic idea under- 

lying the principle of the Mihaly- 
S S - S Traub system. . . 

TheTraub 
j Modifications S 

fl 
t 

J was found that by increasing the 
i 

number of rotating mirrors above two, J certain further advantages could be 
S gained. For instance, the size of 

S 

-, .. the moving part is not increased be- 
yound permissable dimensions, if, for 
instance, six rotating mirrors are 
used. In this case it is no longer 
necessary to use a complete rim of 
stationary mirrors, but only a third 
of an arc, thus a great saving in price, 

S 

S 

is effected, inasmuch, that one corn- 
S 

.. 

S 

plete mirror ring for a certain nurn- 
ber of lines Can be cut. up into three 
pieces and utilised for three different 

S .. Mihaly-Traub receivers of double the. 
S 

, definition. S. 

fL'/1SiJ 
AND 

SHORT-WAVE WORLD JULY, 1935 

rT7HE Editor has seen several demonstrations of 

I high-definition pictures with this system and the 
[' FI E 1x1' I I-1 /\ [ 

'( 
results were very impressive. Brilliant pictures 

tively to each other would produce two sets of lines, compromise in conj:rnaion with 1h Mihaly-Trab sy.rtem. 
one below the other, in one complete revolution of the practise, mak- (By co/Ir/es) of the Inlernational Television Corp.) 

mirror. ing use of a 
Thus it will be seen that by this simple change a quarter of an arc of stationary mirrors surrounding 

Mihaly receiver for any number of lines can immediately the polygon. 

372 

I t 

This three-quarters front view shows the extremely simple construction of the Mihaly-7?aub receiver. 
(By courtesy of the International Television Corp.) 

tios by Mr. E. H. Traub. It is interesting to see how 
this invention was arrived at: 

The Original 
Mihaly Receiver 

As will be remembered from the description of the 
Mihaly system which appeared in TELEvIsION some 
eighteen months ago, the Mihaly system consists of a 
complete ring of inwardly facing mirrors, the light 
being swept around them by a small rotating mirror. 
Now this mirror is double sided and silvered on both 
sides. Due to this fact one-half revolution of the 
rotating mirror about its axis scans one complete pic- 
ture. Thus the mirror rotates at half the framing 
speed, i.e., only 124 times a second for a picture repeti- 
tion of 25 times per second. 

The inventor hit upon the idea of utilising this fea- 
ture in such a way that the two sides of the mirror 
would not scan the same picture twice over, but by 
speeding up thé rotation of the mirror to the true pic- 
ture repetition speed and tilting the two sides rda- 

In practice, 
it has been 
found that the - . - 

optimum num- 
ber of central 
mirrors lies be- 
tween six and 
ten. Naturally 
one does not 
want to increase 
the number of 
central mirrors 
beyond what is - 
necessary in 
erder not to 
make the mov- 
ing part too big 
in diameter. An 
eight-sided poly- 
gon has been 

The low-capacity Kerr cell developed /y the Inter- 
found the best nntionnlTtlevjcian Cororation Lid.. for use in 
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t-on optical-mechanical system 
ublish technical details of the Mihaly-Traub system. 

The system is, in a sense, a multiplying one as the 
number of lines produced on the screen is the product 
of the number of stationary mirrors and the number 

of faces of the poly- 
gon. This brings 

- about an enormous 
saving in cost as the 

jnumber of actul. 
mirrors rotating or 

t t 
stationary need only 

I 

be twice the square 
l-----.- root of the number of 

j& lines. 

I Four-fold Increase 

i of Light 

- - The system should, 

flection is lost by the fact that the mirror revolves at 
only half the true picture speed. Therefore, in prin- 
ciple, the Mihaly system is just as efficient as the rotat- 
ing mirror-drum with the exception that, of course 
much bigger drum diameters and mirror areas are pos- 

sible. Even bigger mirror areas are possible on the 
Mihaly-Traub system. In fact, the system is extremely 
efficient optically. 

The accompanying illustrations show an early experi- 
mental 120-line model which uses the exciter lamp as 
light source, and a specially developed double-image 
Kerr cell as light valve. 

Large 
240-line Pictures - 

At the time of writing, i8o-line models are in a very 
advanced stage, and designs are complete for an ex- 
tremely small 240-line receiver giving a brilliant picture 
at least 12 ins, by ¡6 ins. 

A word of warning to amateurs. The above des- 
cription is merely a general one and a receiver con- 
structed on these lines will tend to give certain optical 
al?berations in the picture. The International Tele- 
vision Corporation, Ltd., have developed certain very 
simple methods for the correction of these abberrations 

- AND -. 
JULY, 1935- SHORT-WAVE WORLD 

at half the true picture speed, the light is reduced to 
quarter. - 

Thus, in the Mihaly system, the gain of double re- 

relätive to the. number of pictures per experirnen4 

second. In other words, a scanner 
rotating at double the picture speed 
will produce four times the light on the screen com- 
pared to one running at the true picture speed; and 
inversely, in the Mihaly system where the mirror runs 

al i zo-li,,e model of Iba Mibaly-Traub system. (By courtesy of ¡be I,jerna/ional 
Telepisio,, corp.) 

ble of much higher definition than 240 lines. As the 
system is one of the only two in existence to-day which 
are capable of producing high definition projected pic- 

373 

- however, not be con- which can, however, not be disclosed at the moment. 
fused with the simple Without these correcting methods successful results are 
multiplying systems not possible. Amateurs should, therefore, refrain from 
of the conventional attempting to build such receivers at this stage. 
it iiiu fuhr UI 

give satisfac 

The rotating polygon used in the Mihaly-Traub 
receiver. 

(By courtesy of the lnternatio,ial Telev,sion 
Corp.) 

suits. The inherent feature which 
makes the Mihaly-Traub system a 
technically successful one is the fact 
that the light from the stationary 
mirrors is reflected back on to the top 
of the rotating polygon before being 
thrown on to the screen. This fea- 
ture not only enables successful mul- 
tiplication to be achieved, but inci- 

dentally gives an automatic four-fold 
increase in light as the screen angle 
is doubled. 

lt might be thought that this was 
also the case in the old Mihaly sys- 

tem, as double reflection on the cen- 
tral mirror is also employed there. 
Illumination is, however, not only a 
function of the number of reflections 
on the rotating part, but also a func- 
tion of the speed of the rotating part 

I iiC sysciii is, 01 course, apijiiceiuie Lo au LCS oi 
tory re- scanning, sequential or interlaced, and is indeed capa- 
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FM8BG, FM8CR and FM8GT were heard calling VE2IC, although no QSO! ZBiI heard EI5F and G6XS, of Baagor. 

374 

joined by G6LL, GÔDH, GÔQB, (iÔVP, 
GsML, G2CX, G2OD and G2KF-to 
mention but a few-in clue course, when 
DX conditions have become really In- 

teresting; 
During the afternoon of May 19, con- 

ditions were extremely good, and 
OEiFH, OKiAW, SM5YQ, D4BAR, 
D4BDF, D4BI{F, D4BNN and D4CNF 
were all excellent signals at one period, 
and several QSO's were effected with 
them by G stations. 

The next good spell occurred on May 
r 25 when between 14.00 and 17.30 B.S.T. 

mercial harmonics of SPW and HAS2 
were audible, showing the band to be 

open." Incidentally, the fact that 
the SPW is so often heard would seem 
to indicate that "SP" QSO's could be 
effected. 

In the evening of June 5 conditions 
were excellent and between 19.20 and 
19.50 B.S.T., OKiAW, OK3VA, 
OEiER, OEiFH, OE3WB, FM8CR, 
HB9B and F3AR were heard; F3AR, 
svhose QRA is Arles, Southern France, 
was a good signal at QSA, R6. 

It is significant that FM8CR was 

put excellent phone over to OKiAW on 
this date. 

On the following morning conditions 
were poor. FM8CR was noticed using 
a new prefix-FA. Presumably this is 
to separate the Algerians from the rest 
of the "FM" stations in Morocco. 

FM8CBO was heard calling G6RH at 
11.45 B.S.T., and later, at 13.30, FA8BG 
was in contact with EI5F, whose first 
Q SO it was on io meters. 

It is learned from ZBiI, of Malta, 
that he is active on " Ten," and eagerly 
awaits his first QSO. On ¡une io, 

light type. In conjunction with such modern photo- a lower cost. 

Activity on 28 M C. 
By G. C. Allen, B.R.S. 25O 

AMINIATURE boom on 28 mc., 
caused by the re-appearance of 
European and North African sig- 

nais, has attracted many new stations 
to this band, but, so far, the number of 
old pioneers heard has been small. 

G6NF .and GOWN are already back 
and hard at work, and they will be 

good signals; the former being by far 
the best as his signals peaked at QSA5, 
R3/7. Several QSO's were effected 
with G stations. 

FM8CR was heard calling "CQ Ten" 
at the unusually early hour of o8.o5 
B.S.T,, on June 4, and later on the 
same morning OKiAW was logged at 
QSA4 Ri/o. In the case of FM8CR, it 
i unusual to hear n extra-European at 
such an early hour. 

June provided some interesting 
material. During the morning corn- 

was effected. Both OEiER and 
OEiFH were heard to call GOJ. 

On June 6 the only DX heard was 
FM8BG, whose signals were QSA5, 
R5/7. This station was heard to QSO 
D4AAR and FF8MQ (Spanish Morocco) 
in quick succession, both of whom were 
inaudible here. 

There was plenty of activity between 
moo and li.00 B.S.T. on June 8, and 
the following were heard : OEWB, 
OKiAW, HB9B and HB9J, the two 
latter being particularly good. G6NF 

A side vien' of/he Mihaly-Tranb receioer. The do//ed line ¿'idica'e.c the pa/h of ILe /igh beam. 

tures, big screen television is, of course, a logical de- 
velopment. For big screen work, certain minor modi- 
fications are introduced into the system, modifications 
which are permissable where cost is no object. In 
fact designs have been completed for a 240-line big 
screen projector giving a picture 8 ft. by io ft. 

As a Transmitter 
The system can, of course, equally well be applied to 

transmitters, especially those of the spot-light and day- 

electric developments as the Farnsworth electron multi- 
plier a portable 240-line daylight transmitter is possible, 
the size of the unit being no bigger than a standard 
news reel camera. 

In short the Mihaly-Traub system is one of the most 
ingenious that has yet come to our notice and is capable 
of excellent results on high-definition. It should be 
stressed that even as a home receiver it is possible to 
give pictures which are considerably bigger than those 
obtainable with cathode-ray receivers and probably at 
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for the purpose is that of the deservedly 
popular electron-coupled oscillator, 
which has an extremely high degree 
of electrical stability. The circuit ar- 

rangement is dçpicted in Fig. i. 
In addition to electrical stability it 

is most important that the apparatus 
should possess good mechanical stabi- 
lity to preclude any possibility of the 
slightest movement of components and 

trol knob is located on the right-hand 
side of the front panel 2 ins, from the 
side and 2 ins, from the bottom edge, 
the remaining details for fixing being 
obtained from the instructions supplied 
with the disc drive. The moo-mmfd. 
microdenser is mounted directly on the 
drive, requiring no other form of sup- 
port. 

The unusual arrangement for coil 

375 

switch. 
The other items mounted above the 

chassis are the valve, mains transfor- 
mer, grid leak and condenser. Wiring 
between coil socket, condenser, and 
valve cathode must be as short as pos- 
sible-any deviation from this will 
affect the coil ranges. Wiring is car- 
ried out with ifi s.w.g. wire to fix the 

(Continued On page 43 2.) 

AVERY useful and in fact almost 
essential piece of apparatus in 
the equipment of the serious 

short-wave listener's station is the fre- 
quency meter. Such a meter provides 
a means by which the receiver may be 
tuned to any predetermined wavelength, 
or by which the frequency of an un- 
known station that has been logged 
obtained-an important clue in dis- 
covering the identity of the station. 

The cost of the construction of the 
apparatus is quite low, as it merely con- 
sists of an unmodulated oscillator hav- 
ing good frequency stability. How- 
ever, not all oscillator circuits are 
suitable, some being extremely suscep- 
tible to slight changes in electrode 
potentials, exterior coupling, etc. The 
circuit decided upon as most suitable 

wiring, which would upset the calibra- 
tion, and for this reason the design 
leans to a somewhat more rigid and 
stouter assembly than that usual in 
receiver construction. 

The 

Layout 

A glance at the photograph will give 
a good idea of the general layout. The 
fiont panel consists of a piece of in. 
ebonite measuring 8 ins, by 8 ins., while 
the chassis is a piece of in. aluminium 
13 ins, by 8 ins, bent up to form a sub- 
chassis space of 2 ins, depth. lt will 
be found convenient to mark out and 
drill the chassis for the mains trans- 
former, valve-holder and disc drive be- 
foie bending up. The disc drive con- 

mounting is so arranged to allow change 
from front of panel without exploring 
the internals of the apparatus. A five- 
pin chassis-type valve-holder is mounted 
on a a in. diameter ebonite disc, which 
is supported from the front panel by 
three 2 in. Eddystone eronoid pillars, 
the coil being inserted through a '8 in. 
diameter hole, concentric with the as- 
sembly, in the left-hand side of the 
front panel. An ebonite or metal han- 
dle is mounted on the top of the coil 
former for ease of handling. Another 
28 in. eronoid pillar of * in. diameter 
is mounted with a 6 BA, bolt on the 
centre socket of the coil hase, enabling 
the coil-holders to be slid down this and 
the pins guided to their sockets with 
the minimum of trouble. The only 
other front panel control is the un-off 

Moorni the components carefully, for any movement mey upset the calibration 

An E1ectron.cónp1ed 
Frequenc Meter 

ÌO-100 Metres 
By E. N. Adcock (G2DV) and G. Brown (G5BJ) 

.f/IIfJi 
JULY,, J35 SHORT-WWORLD 

'j 
A frequency meter _.T!T 
should be regarded amateur stations, 

as an essential at present due 

p a r t of e u e r y probably to the 

station. Too little 4. 
lack of suitable 

attention is paid gear. This simple 

to the frequency meter should solve 

measuremeñt of - the problem. 
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Ura ralace will compare, no one yet 
knows. 

Our laboratories at the Crystal 
Palace occupy a space of 6o,000 sq. ft. 
and have the use of the towers which 
are ideâl for transmitting television 
owing to their height of 700 ft. above 
sea level. This station comprises com- 
plete studios, the latest sound and light- 
ing equiSment, camera rooms, control 
rooms, high power ultra-short-wave 
radio transmitters for transmission of 

gramme. 
" Twelve months ago we were -attrac- 

ted by certain of the developments 
announced by the Farnsworth Televi- 
sion Company of America, which, like 
Baird's, is a pioneer company, and in 
our opinion the foremost and leading 
exponent of television in the United 
States. 

"After thorough investigation of 
their work, both in America and in this 
country, we entered into an agreement 

manufacture receiving sets under our 
patents and technique. 

We have developed two types of 
television receiver, which will be 
marketed under our trade-mark, 
Baird " Televisors," -and these are in 
a form ready for quantity production. 

We have carried out research and 
development work on cathode-ray tubes 
and believe we are making the best and 
the largest cathode-ray tubes in - the 
world. . 

present time. 
" We feel that we can speak of this 

matter from very great experience in- 

asmuch as we have not only carried on 
research on television itself-that is, ob- 
taining the picture, but on the means 
for transmitting this picture to the re- 
ceiver, i.e., the radio transmitter, and 
on types of aerial, lines, and all neces- 
sary links in the chain. 

It was over a year ago when we 
showed a demonstration of high defini- 
tion television-since when we have 
been in a position to supply a full ser- 
vice, but even now again we have to 
wait for the equipment of the Alexan- 
dra Palace, and this means still further 
delay. We do know what can be done 
from the Crystal Palace, and that the 
service from that tower can be received 
áll over Greater London, covering a 
population of io millions, practically a 
quarter of the population of the United 

- Kingdom, but exactly how the Alexan- 

operating without any moving parts, 
and due to its great portability it should 
prove most useful for the transmission 
of news items and outdoor scenes. Film 
transmitters of new types have been de- 
veloped which reproduce talking films 
with the utmost detail. 

We have pursued the development 
of the production of large screen pic- 
tures of high-definition television for 
cinemas. The iesults so far achieved 
are regarded by those who are expert 
in this form of entertainment as having 
good entertainment value, particularly 
in the presentation of news eventi. 

Important work is being carried on 
to extend the scope of television trans- 
missions: firstly, by providing a prac- 
tical method of supplying the central 
transmitter with scenes within its range, 
and, secondly, by means of relay appa- 
ratus, increasing the range of the cen- 
tral transmitter and supplying other 
broadcasting stations with the same pro- 

revolutionise the whole wireless, talk- 
ing picture and television induitry. 

German 
Co-operation 

" In Germany we still work in the 
closest co-operation with the Fernseh 
Company under an agreement whel-eby 
there is the fullest exchange of patents, 
research and technique. We believe 
that our association with this company 
in Germany and with the Farnsworth 
Company in America gives us immense 
possibilities and should assist us in 
maintaining a paramount position in 
the industry all over the world. 

We are now submitting tenders 
for a complete installation at the, new 
B.B.C. station. These transmitters 
are being constructed completely by us 
in our own workshops. 

"We are negotiating with the Radio 
Manufacturers' Association and others 
for licences iesider which they will 

larger nuníber of liies, while the diffi- 

culties and expense of transmitting, 
manufacturing and receiving will be 
enormously increased, and delay caused. 

Scanning 

Systems 
"In dealing with standards, there is 

also the difference in the methods of 
scanning which have been adopted, that 
is, sequential (the orthodox scanning) 
and interlaced (the alternate-line sys- 
tem). This latter system was originally 
investigated and used by Mr. Baird in 
i923, and has been used by him since. 
It is our considered view that while this 
method has some advantages, the pre- 
sent objections to it are greater, and 
we have adopted the sequential method 
as the best for practical purposes at the 

seen on Baird Televisors " in various 
parts of London by over two thousand 
people. The Baird Company use many 
methods of scanning, that is, the pick- 
ing up of scenes for transmission, and 
these aie constantly being investigated 
by us in our laboratory. We have ob- 
tained most successful results with our 
spotlight scanners for transmission of 
close-ups of one or two persons. Our 
intermediate-film method not only en- 
ables us to transmit any scene that a 
cinematograph camera can take, 
whether indoor or outdoor, but it en- 
ables us to store up if required the film 
foi further use. 

The Electron 
Camera 

" We also use an electron camera 

superior to the many other types of 
electric eye which have recently been 
described, and, in addition, amongst 
many interesting subjects they had 
developed an electron multiplier, a 
device similar to a wireless valve, but 
with greater performance and life. 
This has very great possibilities. 

" These multipliers we are making 
and developing in our own laboratories, 
in conjunction with the Farnsworth 
Company. As an example of the 
importance of this, I may mention that 
one type of electron multiplier on 
which we have been working gives an 
anP1:/lcatzo,i of a million urnes, a 
figure 1lnheard of in connection with 
present-day valves, and we believe that 
it is possible that the electron multi- 
plier in the future may take the place 
of the present-day valve and thus 

Substance of a speech by Sir Harry Greer, at the Sixth Annual 
General Meeting of Baird Television Ltd., on June 20th, 1935. 

At the Sixth Annual General Meeting of Baird Television Limited, Sir Harry Greer, the Chairman of the 
Company, gave an outline of the progress made during the past twelve months, and we take from it 
those portions dealing with technical development which are of particular interest to our readers. 

AFTER dealing with the accounts 
of the company, the Chairman 
said: I regret that it was not 

possible to fix on one single standard 
for the service. We can, if required, 
use 240, 400, or a greater number of 
lines, but we believe tise public will not 
receive any better picture by using a 

all types of scenes, svith their accom- 
panying sound, from close-ups to dra- 
matic scenes, outdoor subjects, and also 
talking films. 

Since last February we have given 
no less than forty demonstrations of 
complete programmes, ail of which have 
been successful, and these have been 

with them for the exploitation of their 
patents and technique in this country, 
and this agreement also covers the 
interchange of research, technique and 
manufacturing methods. This com- 
pany had developed and was carrying 
out research upon the electron camera, 
which we considered to be much 
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about constructing apparatus com- 
pletely different from the previous 
tone source. 

At various times this journal has 
shown how different patterns or de- 

signs, if passed across a narrow 
illuminated area of light, the light 
reflected will vary in intensity as the 
pattern traverses ihe lighted area. 
Such, of course, is the system used 
in talkies for the reproduction of 
sound, while we are constantly read- 
ing of new apparatus for producing 
quite new types of musical sounds, 
where the patterns or wave forms 
are produced by the painter's hand. 
Such a device will now be described 
for the reproduction of i to ioo 
cycle sine-wave pulses. 

Fig. r shows the completed 
apparatus, while Figs. 2 and 3, 

4 t igearing. - 

G 
UGKTONt5l5BO5COPE 

PATTERN / 
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that a strong low-frequency signal is generated by 
nearly all subjects being televised and that it is neces- 
sary for amplifiers to pass frequencies with little or no 
attenuation as low as I2 cycles for present broadcast 
low-definition television, that is to say, repetition pic- 
ture-speed, and if possible considerably lower. This 
is also true with regard to high-definition. 

For the frequencies from about o cycles upwards 
the beat oscillator is very satisfactory, but, as already 
shown in the April issue, if such a circuit is to be used 
for producing the higher components of television sig- 
nals it will not do for the lower, so the writers set 

ernor is mounted on an extension to the motor spindle. 
It will be seen that the spindle passes through a 

rather loose fitting box arrangement with something 
like two funnels projecting from it. This housing en- 
closes a wooden drum on which is attached a pattern 
for indicating the speed stroboscopically and is illu- 
minated by a small neon lamp in the smaller of the 
two funnels, the larger being used for observing the 
pattern through. On the other end of the motor we 
see two more wooden drums D and Di, of which one 
rotates at the speed of the motor spindle, while the 
speed of the second and wider drum is reduced by a 

Fig. i -General view of i lo ioo lone source. Ii is made for rack mounting. 

PRODUCING I TO lOOCYCLES 
IN this series in the April issue a tone source was tuai works. M is the driving motor, which in this case is 

described for producing from fifty cycles to a million of a 6-voit shunt wound type of about 24 watts, much 
and over. Now we will consider the generation of more powerful than is really required. On one end of the 

the lower frequencies which go to make up a television spindle can be seen the conventional three-weight goy- 
signal. For the benefit of new readers we will repeat ernor, G, as used in gramophone motors. This goy- 

4 
V 

V - 
- STROBOSCOPE VV 

V V ViEWING TUBE. V 

This article is 
V 

V 

V vision. The in- 
another of the SLIT POSITION formation, is 
practical experi- V CONTROL'-. based upon the 
men t e r series S actual experience 
which will cover 

L 
LIGHT SLIT INSPECTION of two well- 

V 

GOVERNOR 

V 

- 
known research 

V 

- , V - V ' , 

V 

JULY, 1935 SHORTWAA WORLD 

THE AMATEUR TELEVISION EXPERIMENTER 

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


Fig. .-Lqyui of mechanical pari. Ii should be no/ed ihal ihe spindle of ihe s/ow-speed 
drum has the io-toolh wheel. Bearings AAA are adjustable. 
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paratus. explanatory from the pictures.t 
Now let us examine certain sections more carefully. Next we come to the lantern shown sectionally in 

A battery-driven motor was chosen for constancy of Fig. 7. The projection lens (Fig. ') is achromatic of 
speed, more especially as it was shunt wound an(l there- .7 in. focus. The slit measures .i in. long by 
fore easier to regulate the speed. A motor with extra .01 in. wide. It was made by taking a strip of shim- 
long spindles is useful as it is always rather difficult to * Bought from Bond's of Euston Road, London. 
get extended bearings to run true. The construction t The svorm and pinion were obtained from Meccano, Ltd. 

40 Toothed Wheel\ ,.25 Toothed Wfrieel 

Fast Slow 

MoTor 

Drum Drum 
lOToothed 

ZOTooThed \./teel 
Wheel 

lantern is adjusted on runners so that the light slit 
may he adjusted to fall on each pattern as required. 
There is also another mirror, which can only just be 
seca in the pictures, which reflects, something like a 
periscope, the slit of light falling on the pattern so 
that its position (the slit of light) can be seen through 
the inspection doors, shown in Fig. j. This mirror, 
of course, slides with the lantern. 

Attached to the lantern is the container C, in which 
is enclosed a photo-cell, which is brought as near as 
possible to the illuminated area and, of course, travels 
along with the lantern. Such, in brief, is the ap- 

The drums themselves were turned out of a hard 
wood, having first been mounted on their spindles, 
care being taken to make them the same diameter. At 
the other end of the motor spindle is the stroboscope 
pattern drum and the governor. It is hardly likely that 
one could obtain a motor with sufficient spindle-length 
to carry the governor and the spindle, therefore, will 
have to be lengthened. In Fig. 5 the principle em- 
ployed in the apparatus is shown. It may be men- 
tioned that this brass extension piece was first attached 
to the motor shaft, the whole then runs between centres, 
the brass part being turned to thenecessary size. The 
arrangements of the brake on she governor are self. 

and will be mentioned later. L is a lantern which pro- 
jects via the mirror R, a slit of light. Fig. 4A shows 
a close-up of the light falling across the pattern. The 

1- 

which is locked to a 25 which drives another 25, the 
last two, of Course, being necessary to bring the drums 
in line. 

Fig. 3.-(L.*fñ End 
view of tone .eo,irce. 

Fig. ,n.-(Right) le; 
this photograph ¡he 
slit of light can be 

clearly seen. 

Fig. 4.-(Above) 
Pol/ein for drone. 

fE'/IOi'] 
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On the drums are patterns. Two are shown in Fig. of the fast and slow drums are best seen in Figs. 5 
4. These patterns are of jo and i sine-wave respec- and 6, which show close-ups of the gearing system. 
tively. A third pattern was put on for a special purpose These gears, which are a so-toothed driving a 40, 
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the cell voltage to about so volts below the flash 'volts Fig. 8.-De3'ailc of photo-cell booeing. 
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lt will be realised that the construction enables the 
slit to be moved relative to both the condenser and 
projector lenses, thus enabling focusing of the slit and 
adjustment of the slit to the best position with regard 
to the condenser. Also the slit can be revolved with-' 
out altering the focus. The lantern runners and slid- 
ing arrangements are self-evident. Here it may be 
mentioned that experience has shown that a chain drive 
would be better than the belt as in the picture and the 
present belt and pulley has been changed to chaih and 
sprocket wheels. 

The photo-cell container is shown in Fig. 8. The 
photo-cell is one of the gas-filled Oxford type No. X.ii, 
which is run only about 3 volts below its flash point, 
which in this case is permissible as thé highest fre- 
quency is only a hundred. When the saw-tooth pat- 
'terns are being used, however, it is advisable to reduce 

which are given in the table along with the pulses de- 
veloped. These patterns consist of so many equal 
black and white areas the number of which depends on 

This end pernanen1iy Detathb Top for 
faed .. Rmov, Cell 

r''' "'"" Window-" 

Photo ClI 

lidia.Braa5Tub! 'Ebonite ioldcr wiTh. Valve Pin, Socketb 

_______________________________________________________ Fig. .- Diagram 
L 

ibowing detailsloJ the 
- 

optical lqyoeot. 

being first clamped, were soldered into position, the with one flashing light source, be almost impossible and 
process being repeated with two more pieces drawn as the pattern shown through the pattern viewing tube in 
dash an dot, the AA piece then being removed. Fig. 9 is only capable of giving nine different speeds, 

rhreaded lere, 

_ocu,I, done 

Y Scre'in 

ojecIior Le05 

O 
I I 

Construc1or of 

5It 

The strip AA was held in position by two more pieces 
of shimstock, represented by dotted line, these, after 

- Fig.6.-C7ose up of 

gears and drums. This 
_ picture airo show! the 

- 
photo-ce/I housing and 

mirrors. 

on strips of paper, which are just a shade more than 
the circumference of the wooden drums. On these 
strips are painted two series of sine waves numbering 
ten and one for the slow drum, and one series only of 
ten for the fast moving one, the amplitude being so 
chosen as to be about 90 per cent. of the light slits 
length. The light slit in the writers' apparatus is i.i 
cm. long, the amplitude of pattern i cm. The draw- 
ing of these patterns calls for some careful work and 
though the ones on the drums vere drawn into a space 
of i cm. by 04.3 cm., one cannot help feeling that 
drawn much larger and then reduced by photography, 
would be the best method. The saw-toothed pattern 
was put on for certain experiments for producing a 
slow-time base signal for cathode-ray work. 

Next is our speed check, this is done is before stated, 
stroboscopically. The patterns are required to rotate 
from once to ten times per second to produce .i to loo 
cycles, such a range of speed being more than the 
motor will do running properly, so that the gearing 
vaS ifltrO(luCed, reducing the motor range to 4 to 12 

r.p.s. To give all the speeds stroboscopically would, 

AND 
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stock AA brass .15 in. wide and or in. thick, which as a saw-toothed wave develops considerable harmonics. 
was placed in the centre of a brass washer WWW. Considering the patterns themselves, these are drawn 
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ary step, and with the advent of high- 
definition television this service will 
be discontinued. 

In Germany a system has been 
inaugurated transmitting i8o-line 
pictures at 25 pictures per second, 
but the report by the Television Com- 
mission wisely insisted on a minimum 

which is so fatiguing to the eye, 
is entirely absent. 
The receiver which will be re- 

quired for these 405 lines inter- 
laced pictures will not in any way 
he more costly or more complex 
than a receiver tor the. minimum 
number . of. lines and pictures 

380 

all current daily subjects which may 
be of interest to the public. Fur- 
thermore, the use of the electric eye 
is not restricted solely to the trâns- 
mission of outside scenes and studio 
performances, as it can be used with 
equal efficiency for the transmission 
of cinematograph films." 

The principal objects in recent 
television development have been:- 
r. To produce a picture of the high- 

est definition possible. 
2. To avoid flicker, which as every- 

one remembers was a very serious 
defect in cinematography years 
ago. 

"In the system which the B.B.C. 
has been broadcasting for the last 
few years, 30-line pictures at 12 per 
second were the best that could be 
obtained. This was only a prelimin- 

casts from Hayes to receiving sta- 
tions in London using 405 lines, and 
have eliminated flicker by their 
method of 'nterlaced " scanning. 
The result of this development is:- 
i. That with 405 lines the definition 

is adequate for all types of picture, 
either as seen at a cinema, or 
picked up from real life, and 

2. Due to the method of interlaced 
scanning, the transmission is 
equivalent to 50 pictures per 
second, and therefore flicker, 

contradistinction, to other systems in 
which it is' necessary to photograph 
the subject befor it can be televised.' 
Owing to the absence of moving 
parts and its small size, the elec- 
tric eye ' can easily be carried about 
for use out of doors for televising a 
football or cricket match, tennis at 
Wimbledon, the Boat Race, or the 
Derby, street processions, etc., etc. 

It can be used with equal facil- 
ityin a studio or theatre, in fact, it 
can be employed for the broadcast of 

To give any output signal valve is difficult as cells All above are in seconds. Stroboscope light from 50 A.C. mains. 

Marconi-E.M.l. Television 
AHIGH official of E.M.I. inter- 

viewed in connection with the 
announcement of the Television 

Advisory Committee macle the follow- 
ing statement with regard to the 
Marconi-E.M.I. system: 

of 240 lines 25 pictures per second 
for this country. 

The research engineers of the 
Marconi-E. M.1. Television Company, 
Ltd., have for some months past 
been sending experimental broad- 

recommended by the Commission. 
The cathode-ray scanner, or as 

we call it the electric eye," which 
is a further development of the 
EM.!, research laboratories at 
Hayes, is an instrument which en- 
ables the scenes and events to be 
picked up direct as they occur, in 

The speed of the motor is controlled by both the 
mechanical governor and two rheostats, one in the 
armature and the other in the field winding, and all 
three can be used with advantage. Designed for rack 
mounting, the rheostat controls are mounted on an- 

other panel. 
No details are given as to amplifying the output sig- 

nal, which is of low level. The keen experimenter will 
have considerable source of profitable experience in 
designing an amplifier to give, say, s volt output over 
the .frequency range. The suggested coupling lo the 
grid of the first valve is shown in Fig. so. 

Number of Speed of 
Frequencies generated. 

Fast drum. Slow Drum. 
Strobo motor. so wave io wave i wave pattern, pattern: pattern. pattérn. 

8 12.5 125 31.25 3.125 
IO 

. 10.0 loo 25.0 2.5 
II 9.08 90.8 22.7 2.27 
13 7.77 77.7 19.4 1.94 
14 7.13 71.3 

. 17.85 1.785 
17 5.89 58.9 ¡4.73 1.473 
20 5.0 50.0 12.5 . 1.25 
23 4.35 43.5 10.9 1.09 
26 3.84 38.4 9.59 0.959 

- - 

megohms. L__ 
__. 

-i 

V 

- low-frequency sine-wave pulses for studying the phase 
distortion produced in television amplifiers and in con- 

Fig. 9.-Pholograph of stroboscopic pattern seen 
. junction with the other tone source described in this 

throngh tube when motor is not running, series will be referred to in a future issue. 

the speed to be indicated and the flashing light source. TABLE OF SPEEDS AND FREQUENCIES PRODUCED. 
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vary so, especially when run near flashpoint. The 
writers' apparatus develops about Io milli-volts across - megohms for R8, Fig. io. 

L This apparatus was primarily designed for producing 
i 

Fig. io.-Circuit 
for coupling photo- pi10 

t:°c 
ofirsi Cell R 
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As the potential is increased the beam will move 
I 

i 

further and further over, in direct proportion to the L.I - - _- L..J - 

value of the H.T. volta»e. In fact the tube will be - 

acting as a voltmeter, the beam of electrons acting Fig. 2a.-iVhefl an I-LT. battery ¡s connected to the deflector plates/he bean, 
es moved across the screen. as a pointer, and the fluorescent spot as -the. indi- Fig. zb.-The movement of the beam could be made greater by putting the 

cator. plates nearer to each other b,,t then the beam would bit the edge. 

381 

- .- ---------------- 

up the tube. Last two items " in the sentence before 
should really be last four items " because there are 
two pairs of these plates, but we can consider one pair 
first. They are seen in the photograph of Fig. i and 
are marked A1, A, B, and B,. 

If we connect an H.T. battery between the plates 
A, and A,, as in the sketch of Fig. 2, one plate will 
be positively charged with respect to the electron 
stream as it passes through the pair. It will therefore 
attract the electrons and they will deviate from their 
path over to the plate. The amount of deviation will 
of course depend on the pull '.' of the plate, which 
will depend on the potential applied. 

1 r' 
I --r. 

- 
. Screen. 

DEFLECTING THE CATHODE 
By G. Parr. 

move the beam all over the screen at a definite rate and 
according to a definite plan, and for this purpose it is 
best to use an electric field, or, more scientifically, an 
electrostatic field. You will see at once how an elec- 
tric field can be made to produce a deflection of the 
beam, since we have been doing nothing else but guide 
the electrons with electrostatic fields since they left 
the cathode ! So the last two items in the make-up 
of the complete electron tube are two flat plates which 
are mounted Just above the second accelerating elec- 
trode, so that the beam passes between them on its way 

BEAM 

farther over the screen if it. were situated a greater 
distance away. But there are practical snags in this, 
not the least important being the unwieldy size of tube 

r 
. .. - 

Creeft 

beam a bias in one direction or the other 0.5-1.0 mm., which is not a very big move- 
and to restore it to the centre of the screen, ment. It means that to move the beam 

across a screen so cms. diameter we should 

Moving the . . 

have to apply over ioo volts to the plate. 

Beam Electrically . AN1 Sensitivity 
Like most correction devices, Imwever, 

the magnet can be overdone. A strong .. 
We could, of course, increase the sensi- 

magnet put very near the tube will bend the tivity of the tube by moving the deflecting 
beam to such an extent that it will distort . . . 

: . plates nearer the beam, but the result would 

its travel altogether and spoil any subse- . . 

be that the beam would hit the edge of the 
quent movement, so this correction must be Fig. x.-View of catlorle- plate when it swung right across the screen. 

applied carefully-coaxing rather than ray lube .ehowing the p/ales (Fig. 2b). 

coercion. for defiediug the team. 
These are mosoiled abone the A better plan would be to make the beam 

For a televiion image we shall have to accelerator As show,j. itself longer, since it would obviously move 

THE use of a magnet for deflecting the 
beam in the cathode-ray tube, as men- 
tioned last month, is not very practi- 

cal, but is of use when we need to shift the 
beam about a little on the screen. For ex- 
ample, the beam might not travel up the 
tube and hit the centre of the screen right 
away. Various small imperfections in the 
mounting or position of the electrodes may 
combine to give it a position of rest at one 
side of the screen. In this case a tiny mag- 
net could be fixed near the tube to give the 

The screen could be marked off in volts 
L with a blue pencil, and the tube would al- 

ways give the same reading provided that 
i 1 

no alteration took place in the operating 
tDISWAN / conditions. It does not make a very effi- 

cient voltmeter, however, as the sensitivity 
is not high. This is an important point, 
so we can spend a little time considering it. 
i he sensitivity of the tube is the amount of 
movement of the beam in response to on 

A -A 
volt of potential applied to the deflector 
plates. As a general rule this is about 

AND 
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rapid the path taken by the beam will no longer appear 
to be made up of discontinuous dots but will appear 

L 
382 

plane at right ingles to this and will move it vertically. 
(Continued on page 43 z) 

greatest with a high accelerating voltage we have to 
again compromise in adjusting the tube conditions for 
good illumination, which shall leave the beam reason- 
ably sensitive to deflection. However, all that belongs 
to the operating of the tube and that is not our concern 
for the moment. 

Having deflected the'beam to one side of the screen 
by applying the HT. battery, if we reverse the polarity 
of the battery to make the other deflecting plate posi- 
tive, the beam will move in the opposite direction to 
an equal extent. And if we reverse the battery regu- 
larly the beam will be swinging to and fro across the 
screen like a penduluim If the reversals become more 

in appearance as the line of light obtained when a holed 
disc is moved slowly past a ground glass screen. And 
to complete the similarity we have to draw a whole 
series of luminous lines across the screen, each one 
spaced a little way apart from the next, until we have 
drawn the requisite number (30 for low definition and 
240 or even 405 for high definition). This is where the 
second pair of plates comes in. You will remember 
that they are mounted a little higher up the tube than 
the first pair (Fig. i again) and note that they are at 
right angles to the original pair. - 

This means that if the first pair deflect the beam -in 
the horizontal plane. the second nair will act on it in a 

-u-- 
-u 

-u- 

Fig. 3a.-Tbis shows the end of the leibe with the four plaies as they would 
be scm through the fluorescent screen. A voltage V applied to the plato 
simultaneously will deflect the beau, at an angle similar to the dot/ed lone 

Fig. 3b.-If one potential is smaller than the other the angle of o,overnent of 
the beam will be less. 

of its path. And since the intensity of the spot is 

latter is almost always caused by a wrong connection 
in the circuit or by mishandling. Don't forget that 
there are 2,000 of the best volts on one part of the 
tube and if they get to the wrong part it spells the 
finish of the emitting portion. However, we were 
talkingabout deflector plates. 

Producing the' 
Scanning Lines 

We have got a line on the end of the screen, and 
this is the first step towards television reception. We 
have drawn a luminous line which is exactly the saine 

/ 
7 

/ 42 - o- 

have to expend energy-so many milliamperes at so 
many volts. For deflecting the electron beam the 
application of potential is sufficient. If the potential 
applied to the plates is too high no damage will be 
done, since the beam will simply swing right off the 
screen, or hit the plates-another useful advantage of 
the tube: it can't be overloaded like a meter! 

But don't think because of this that the tube is indes- 
tructible or everlasting ! Unfortunately for the user 
it isn't, but it has a reasonable life and if it is used 
carefully you will have forgotten the day it was bought 
when it comes to the end of its emission. Tubes can 
either die of old age or come to a violent end, and the 

k 

connected to A.C. mains the pointer does not move 
because its weight is such that it cannot swing across 

r the scale 50 times a second. But our pointer, being 
/ vairt tfl an electron beam, is to all intents and purposes weight- 

ßem less. This is one of the great advantages of the 
cathode-ray tube in radio research-the movement of 
the beam can be made to follow the most rapid varia- 
tions in potential which would be quite outside the 
range of ordinary vibrating mechanisms. And there 
is another important point-it requires no power to 
move it in the accepted sense. 

To move the pointer of an indicating instrument we 

of beam consistent with good intensity of spot on the 
screen. A last point is this-the sensitivity is affected 
principally by the accelerating potential used. 

The higher the acceleration given to the electrons the 
less sensitive they are to deflecting impulses. The 
beam, as it were, becomes less supple as it travels 
faster, and requires a stronger force to move it out 

,/ 

z(eversat 0J 

Travel 

There is an easy way of providing rapid reversals of 
polarity, and that is to connect the plates, not to a 
battery and switch, but to alternating current mains. 
These will give an automatic reversal every i/iooth 
second, and as a result the beam will swing to and fro 
so rapidly that we shall see a sharp line which does 
not appear to be made up of any movement at all. 
We need have no fear that the reversals will occur too 
fast for the beam to follow-it a moving-coil meter is 

AN D 
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which would be required. In practice the tube manu- as a thin fluorescent line, owing to the persistence of 
facturers compromise and arrange the size of tube and visibn effect which was mentioned last month. 
distance of electrodes to give a reasonable sensitivity F 
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p- 

listener. The apparent lack of pro- tumours that official bodies are sending in particular. It is very cheap to build 
grammes is another reason for these out regular transmissions over distances and owing to the simplicity of the cir- 
receivers not being as popular as they up to 200 miles, vhile we should cuit we cannot see any reason for 
should. We are doing our best to eli- not be in the least surprised to readers not to obtain loo per cent. re- 
minate both of these false impressions hear of an experimental transmis- suits from the very beginning. 
for we realise that during the summer sion getting across the Atlantic if Most of the components are of a stan- 
months the five-metre band can be parti- 

- 

cularly interesting The photograph be/ow shows 
Several well-known amateurs have clear/j how the aluminium case 4 - 

discarded practically all active work on is assembled, whilst that on the 1 

the higher wavebands in favour of tests right shows t/ecompletereçewer 

on five metres so at the moment listen- with the sides of the case 

ing stations have an unprecedented note iaione part of 
a as s. 

- 

number of transmissions on which to 

.......... 
-.. ---.- .. - ..- 

- - - 
- \ l o' 

-. - .,- - - 

i 

- 

- -.,-..--.---.---,....- --. 

This photograph iy comparison with the hand will gite an . 

idea of the extremely small ike of the receiver, . - 

A Pocket s-metre One.iaher 
/ By L. Pugh (2 BNR) 

CONSTRUCTING a five-metre report. lt is the general impression condjtions are at all favourable. 
receiver does for some reason or that five-metre transmissions are res- The receiver we are going to describe 
other convey the impression of tricted to a nominal range of 30/40 is one that will interest all grades of 

great skill to the average short-wave miles, but we hear well-founded ultra-short-wave fans, and the beginner 

 We believe this to be the 

smallest midget receiver for 
ultra short wave working 

yet published in this country. 

It has been designed by a 

well-known amateur trans- 
mitter and we can assure 

readers that it will give 

excellent results. 

JULY, 1935 SHORT-W WORLD 
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of a piece of aluminium 12 inches long 
and approximately 14 gauge. This is 
then built up into the shape shown in 
the illustration. The valve holder, of 
Seramic construction, is quite small, 
and is mounted on two brags pillars 
one inch high. In the centre of one 
side of the chasis are mounted a simple 
t&ggle on-off switch and the phone jack. 
Above these . two components is a 
ioo,000-ohm variable resistance and be- 
low a 15 rn.mfd. condenser. For an HF. 

It is essential to use the The 
proper valve. The Mar- 
coni HL2K has been used 
with great success and in addition to 
being entirely efficient and completely 
free from microphony, it is very com- 
pact, being only a little over a inches 
in height. 

It can be seen from the illustrations 
that the case slides over the receiver, 
but make sure to Cut Out a little slot 
in one side so as to allow the tag end 

100,000 ohm variable re.ri.rlanee ,meçi have an isola/ed 
spindle. 

not advise readers to construct this re- 
ceiver for permanent use, it is ideal for 
field days, testing transmitters and for 
general portable work where there are 
a number of five-metre stations on the 
air. Although it is a midget it is by 
no means a toy and we feel confident 
that many readers other than beginners 
will Construct it. 

No quench coils ore used io Ibis receiver cociseqoimitly the backgrooiod 

I - 
noise level is low. 

of a .00004 condenser to stick out about 
- r half an inch. On to this tag is con- - 

r ..- . II is esse,,tjd that o nected the aerial. 
Cotk.in volve be used, The whole receiver can be run from 

- . -- the reason coil be seen a 36-volt dry battery of midget con- 
from this :lloistrohon 

the component layout, 
struction while a single ear-piece is 

of usually sufficient. It is possible to 
f walk around withthe battery supply in 
r one pocket and the receiver in the t - other, simply using an aerial ft. ins. 

. . 

long trailing out behind. While we do 

I_ 
dard type while some of them can be choke use the midget Ed- 
home-built if need be. The circuit is dystone, or if you prefer . 

a very unusual one, being a single valve to make it wind 30 turns - - - 

- super-regenerative, regeneration being of 30 gauge wire on a in. - 

obtained by the combination of coupling ebonite former and con- 
condenser and resistance which is con- struct it so that the turns 
nqcted virtually in series between grid cover i inches. For the 
and anode. This method, while per- tuning coil, notice there is 
haps not being as efficient as the nor- only one, so reducing any 
mal quench coil arrangements, gives possible complications, 
very satisfactory results with the mini- wind on 7 turns half-inch . - 
mum of bockground noise, diameter of 20 gauge .-' 

The chassis on which the receiver is enamel-covered w i r e. 
mounted is 4 inches high and 2 These 7 turns take up the 
inches wide. Actually it is made out winding space of inch. 

CHASSIS 
i-Aluminium to speciúcation 

Scott). 

CONDENSERS, FIXED 
I-.Ouuu4 type M (T.C.C.). 
I-.00ua5 type tubular (T.C.C.) 
I-.006 type tubular (T.C.C.). 

CONDENSERS, VARIABLE. 
x-imfd. hume constructed. 

COIL 
1-5-metre hume cunstructed. 

- HOLDERS, VALVE 
i-type SW4n (Bulgin). 

(Peto- 
PLUGS, TERMINALS. - 

1-4-nay cable complete oilS a terminals 
marked H.T. pos., H.T. neg. 
(Bulgin). 

a-spade terminals marhed LT. pus., 
LT. neg. (Bulgin). 

RESISTANCE, FIXED 
x-i-mrguhm *-oatt type (Erie). 
SUNDRIES 
I length of a BA. scren brass cud 

u inches lung (Peto-Scutt). 
Quantity 4 BA. nuts and bulls (Peto- 

Scott). 
SWITCHES 
i-S8x T (Bulgin). 
I-type J3 Jack (Bulgin). 
VALVE 
i-HLz/K (Marconi). 

.Oocso4 

,e00000 

i .OoG - 

1I.000l5 

.0000t5 
HL2/K 

"iioì'i i i 
AND 
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by interleaved scanning from the side the neck of the bulb. According small apertures have been carefully 
same saw-toothed voltage, one pic- to the invention this problem is solved prepared with specially clear-cut 
turc being controlled by the upper by first mounting the electrodes, as a edges. 
half of the wave, and the other by sliding fit, inside a special glass cylin- This method is now replaced by a 
the lower half.-(The British Thorn- der, which is then inserted and sealed photographic process, in which a disc 
son-Houston Co., Ltd.) in position in the neck of the tube. of tianslucent material is coated with 

Fluorescent Screens Accurate alignment of the various a sensitised emulsion composed of 
(Patent No. 424,893.) parts is ensured by their firm contact grains which are smaller in size than 

The backing plate of a fluorescent with the straight walls of the glass the area of the required apertures. 
screen suitable for a cathode-ray tube cylinder.-(Electric and Musical In- An optical image of an illuminated 
consists of beryllium glass having a dustries, Ltd., and W. F. Tedham.) aperture is then cast upon the disc by 

The iofornaiion ,,d ilIustat ions on lisis page are given wills ile pernsission ' ile Cossiroller of 51M. Ssaiionery Office. 

Method of prod;oin.g television pie/tire in colon 
Patent No. 424,743. 

pass through to the eyes of an ob- 
server at O. Instead of using the 
colour-filters R, G, the viewing 
screens of the two tubes may be made 
of materials which naturally produce 
a red and a green fluorescence. 

The bias or the scanning elec- 
trodes of the tubes A, B, is so ad- 
justed that both pictures are produced 

k tion. 'The final r coled 
rj. condition is indicated in Fig. 

B, and illustrates how the 
crystals are jammed together and 
held firmly in position.-(Marconi's 
Wireless Telegraph Co., Ltd.) 

Cathode-ray Tubes 
(Patent No. 425,234.) 

One of the difficulties in the manu- 
facture of cathode-ray tubes is the 
correct alignment of the cathodes in- 

to a dead " strip, where it produces 
no response. Incidentally the method 
allows lower control voltages to be 
used .-(Fernseh Co.) 

Scanning Discs 
(Patent No. 425,615.) 

A known way of forming the aper- 
tures in high-definition scanning- 
discs is first to punch-out. holes of 
comparatively large size, and then to 
cover them with niall diaphiagms of 
much thinner material in which very 

the picture will appear in its natural 
hues. 

The pictures are merged by using 
a partially-silvered mirror M, which 
allows the rays of light from both to 

Me/hod of making fluorescent scree,js 
Pa/en! No. 424,893. 

form a uniform layer, say, two or 
three grains deep, as shown in Fig. 
A, where L is the backing plate and 

S the zinc-suiphide crystals, 
shown greatly enlarged. 

The lowermost crystals, it 
will be seen, have sunk to 
some extent in the semi- 
molten glass. The whole is 
then allowed to cool, so that 
a certain amount of contrac- 
tion occurs. This results in 
the lower crystals closing-in 
mipon the upper layer and 
holding them firmly in oosi- 

not the velocity of the stream as a 
whole, but the number of the elec- 
trons which are allowed to impinge 
on any given spot on the fluorescent 
screen. - 

The screen is specially constructed 
so that, instead of being completely 
fluorescent, alternate strips are made 
of a non-luminescent material. The 
cathode-ray stream is first so coiicen- 
trated that it occupies only half the 
normal width of a scanning-line. The 
incoming signals are then used to de- 
flect more or less of the stream on to 
a fluorescent strip so as to vary the 
picture brightness. Meanwhile the 
remaining part of the stream falls on 

Coloured effects are reproduced by 
superposing two independent pic- 
tures, one from a cathode-ray tube A 
which receives the result of a scan- 
ning made through a "red" filter at 
the transmitting end, and the other 
from a cathode-ray tube B which 
gives the result of an interleaved 
scanning made through a " green 
filter. If now the two reproductions 
are viewed simultaneously through 
the red and green filters marked R G, 

zinc suiphide are carefully sifted over In the ordinary way the electron 
the hot surface of the glass, so as to stream is subjected to intensity modu- 

lation (to vary the brightness of its 
impact on the fluorescent screen) be- 

- / fore it passes between the deflecting 
or scanning electrodes. This method 
has, however, certain disádvantages, 
and it is now proposed to modulate 
the stream at a point close to the 

L fluorescent screen, i.e., after it has 
passed through the scanning elec- 

Fia.A trodes. This is done by controlling 

TELEViSION 
DEVELOPMENTS 

OF 
PATENTS AND PROGRESS 
Specially Compiled for this Journal 

PATENTEES :-The British Thomson-Houston Co., Ltd.,; Marconi's Wireless Telegraph Co., Ltd.; Electri&sl 
and Musical Industries, Ltd., and W. F. Tedham; Fernseh Co.; A. G. West and Baird Television, Ltd. ; 

Radio Akt. D. S. Loewe and K. Schlesinger. 

Television in Colours melting point in the neighbourhood Cathode-ray Scanning 
(Patent No. 424,743.). of 9000 C. Powdered crystals of (Patent No. 425,267.) 

AND 
JULY, 1935 SHORT-WAVE WORLD 

RECENT A RECORD 

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


.386 

nected across the source S and in- 
cludes the primary coil L of a step- 
down transformer, the secondary Li 
of which is inserted in series with the 
anode of the discharge tube. A re- 
tarding network R, Ci produces a 
delay which corresponds to the high- 
speed part of the return stroke. At 
the expiry of this period, the coil L 
induces in the coil Li a potential 
which is sufficient to quench the tube 
T immeditely, and so throw the spot 
off the picture._(Radjo Akt. D. S. 
Loewe and K. Schlesinger.) 

Circuii for regu/aling scanning voilages. Palesi No. 425,686. 

through the resistance Ro, ensures 
that the effective scanning potential 
applied to the electrodes of the cath- 
ode-ray tube T follows a straight-line 
law. 

A further advantage of the ar 
rangement is that the gas-filled dis- 
charge tube G is operated under a 
comparatively small load, and there- 
fore has a longer life. The tapping 

(Patent No. 425,205.) 
Synchronous motor with a lamin- 

ated magnetic circuit for a television 
receiver.-(H. A. Richardson.) 

(Patent No. 425,660.) 

Television transmitter using a 

moving-spot scanner and radiations, 
which may lie outside the visible spec. 
trum..-(H. A. Richardson.) 

ter part of its stroke, however, the 
spot moves more slowly, and may 
become visible and so tend to blurr 
the picture. 

In order to prevent this, a counter 
potential is applied to the discharge 
tube, which is at least as great as the 
voltage on the condensers at the Criti- 
cal moment. As shown in the figure, 
the discharge tube T is shunted by 
the usual condenser C, and is charged 
from a source S to produce the re- 
quired oscillations. The anode circuit 
of an auxiliary amplifier V is con- 

T\ 

-- 
Circuit for produciug saw-toothed oscillations. PaIe,it No. 425,6 

Saw-Toothed Oscillators 
(Patent No. 425,685.) 

When using a gas-filled discharge 
tube to produce saw-toothed voltages 
for scanning, the first part of the 

flyback " or quick return stroke is 
usually so rapid that it is not seen on 
the viewing screen. During the lat- 

change in 

cndexer C in- 

creases, the grid- 
85. bias on the pentode 

V also rises, and 
t h e resulting 

the anode current, flowing 

Method of maintaining the correct 
level of absolute brightness through- 
out the period of transmission.- 
(Electric and Musical Industries, 
Ltd., C. O. Browne and J. Hard- 
wick.) 

standard. 
According to the 

invention t h e 
charging-curve is - corrected " to a 

(\V strictly linear form 
by means of a pen- 
tode valve having 
a characteristic of 
opposite curvature. 

J 

Referring to the 
figure, as. the volt- ____________ 
aee aoplied to the 

suitable for television.-(F. ¡'reed- 
man.) 

(Patent No. 425,035.) 

Saw-toothed generator consisting 
of a thermionic valve with a cathode 
and at least three other electrodes, 
two of which are back-coupled to pru- 
duce oscillations.-(Elect rie and 
Musical Industries, Ltd., and E. 
Condliffe.) 

(Patent No. 425,177.) 

duced image of a large-scale drawing 
of the apertures may be used for pro- 
jection. 

If the time of exposure is made 
short, the areas affected on the disc 
will be sufficiently well defined to 
allow the aperture images to be 
developed in clear-cut form._(A. G. 
D. West and Bazd Television, Ltd.) 

-i 

The saw-toothed voltages used for 
scanning should be strictly linear, a 
deviation of 5 per cent. from the 
straight being the maximum permis- 
sible to ensure good reproduction. 
For instance, the ordinary method of 
charging-up a condenser from a bat- 
tery through a resistance gives an 
exponential voltage curve, which 

usually fails to 
comply with this 

S. Loewe and K. Schlesinger.) 

Summary of Other Television. 
Patents 

(Patent No. 424,763.) 

Scanning system involving the use 
of two synchronous and transversely- 
moving bands.-(H. Knudsen.) 

(Patent No. 424,895.) 
Improvements in gas-filled lamps 

JULY, 1935 
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intermittent light, the source being Regulating Scanning -voltages P regulates the position, and the tap- 
ping Pi the size of the picture on the shifted automatically so as to produce 

the required spiral series. Or a re- (Patent No. 425,686.) fluorescent screen.-(Radio Akt. D. 
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two coils have their extreme ends con- I left off the cover so that readers can 
None of the components is cramped for space cocol 

I nected across a 15 mmfd. Eddystone 
I t/ih ,i receiver is compact see quite clearly the method of con- 

type 900 tuning condenser. This keeps I I struction. We feel that, being as it is 
both coils anchored, but the ap be- I I of more open construction than the 
tween the inners should be in. into 30 turns of 26 gauge wire. Space the I midget, it will have a wider appeal, 
which space should be connected a I turns to fill the former. I particularly as it can be carried very 
three-turn aerial coupling coil. One component that will have to be easily. 

387 

- - .- 

the midget one-valver described else- 
where in the issue. This receiver is a 
conventional super regenerative but 
uses one valve only to combine the 
functions of detection and super- 
regeneration. - 

Commercially-wound quench coils are 
used, overcoming rather a nasty job 
without putting up the expense to any 
appreciable extent. In fact all of the 
components with the exception of the 
tuning coils are of commercial design. 
This will probably appeal to a number 
of readers. By reference to the circuit 
it can be seen that the anode of the 
valve feeds into one side of a five-metre 
coil, the other side of which goes 
directly to HT. through a small H.F. 
choke and the primary of the quench 
coil. The second coil is connected to 
L.T. negative through the secondary of 
the quench coil and also to the anode 
coil through a .000i condenser. These 

meter svound to cover inch. The grid 
coil is also five turns wound to cover 
half an inch. The aerial coupling coil 
is two turns with I-inch gap between 
turns. The five-metre choke is a stan- 
dard Eddystone component, but a satis- 
factory substitute can be constructed 
from a small ebonite former io mm. in 
diameter and 30 mm. long wound with 

;0000i5LP2 

MCC. 

000 

RESISTANCE, FIXED 
x-i-megohm type i-watt (Erie) 
SUNDRIES 
i-Ebonite strip to specification. 
I-Packet spacing washers (Balgin). 
1-3-inch entension rod (Eddyatone). 
Qaantity . B.A. nato and bolts. 
Connecting wire and sleeilng. 
i-three-way connecting cable (Bulgin). 
VALVE 
i-CPa (Onrain). 
Complete kit of parts can be obtained from 
Pets-Scott Ltd. 

be highly satisfactory in this particular 
circuit. Notice that high-tension is ap- 
plied to the phone jack, and as the alu- 
minium chassis is at earth potential the 
jack must be completely insulated. A 
pair of Bulgin spacing washers are 
ideal for this purpose. 

Finally, the whole receiver is cons- 
pletely encased with an aluminium 
cover so that it is only 2 inches in 
depth, approximately inches in 
height and 6 inches in width. We have 

patience and in any case do not side of the chassis in such a way that 
like the idea of midget receivers-there the connections from the coupling coil 
is still a distinct prejudice against corn- are kept very short. The three coils 
pact sets-we are publishing these de- in the receiver are wound with i8 gauge 
tails of a one-valve super-regenerative enamel wire in the following way. 
receiver for five metres in addition to Anode coil five turns half inch dia- 

J- 

r & 
- 

The c:rcil c.c con- 
- venijonal, bui an 

-'s i LPr valve metri be 
- 

S used. Notice bow 
- ibe aerial coil is 

e le lb iweel/ 

strip of ebonite 2 inches wide by i 

inches high, bolted to the base plate. 
During our tests sve noticed that a 

suitable valve was the Osram LP2, so 
we advise readers to use this valve in 
preference to all others. It appears to 

Components Required 
CHASSIS 
i-Peto-Scott to specification. 
CHOKE H.F. 
1-5-metre (Eddystone or home-constructed). 
COILS 
i-set five-metre (Eddystono or home-con- 

strocted). 
I-Quench coil (Eddystone). 
CONDENSERS, FIXED 
I-004-type tubular (T.C.C.). 

CONDENSERS, VARIABLE 
l'-000015 type 900 (Eddystone). 
DIAL 
-straight three-inch (J.B.). 

HOLDER, VALVE 
i-four-pin baseboard type (W.B.). 
PLUGS, TERMINALS, ETC. 
o s sunder plugs marked HT. Pos., HT. neg. 

o-sILdeterminals marked L.T. pos, L.T. nec. 
(Clix). l'-J 3 Jack (Bulgin). 

-mctre Receiver 
For the benefit of those who are not partial to midget short-wave receivers, here are some brief details of a simple 
receiver used by G5 UK. The designer of this receiver is well known as the CR. for Essex and is a well-known 

high-frequency experimenter. 

pROBABLY 
as a number of readers Notice from the illustration how a made is the mounting bracket for the 

are not blessed with endless double socket is mounted through the variable condenser. This consists of a 
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sources. In actual practice, however, I of wavelength, both aerials being wavelength long, and place them 
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\__,' ® "' Fig. 4.-Horio,/tal polar carve of simple directional array is on 

Fig. 3 .-Horiontal curve showing simple directional array. left. On right is simple radiating cerio! and in centre reflectors. 

Theoretically, the polar diagram of form of a circle with the aerial as its 
such an aerial appears as in Fig. i(a). centre, Fig. i(b). The aerial is thus 
The intensity of radiation in line with ornni-directional along the horizontal 
the aerial AB is zero, growing to maxi- plane. In order to effect directional 
mum at right angles. It must be transmission, some means of distorting 
understood that this is a purely this horizontal radiation curve from a 
theoretical representation of the inten- circle into some definite direction must 
sity of radiation at any vertical angle be found. This is accomplished by 
of a -wave aerial, suspended so that utilising a second aerial, similar to the 
it is entirely unaffected by outside first, and separated from it at a distance 

tsvO conditions. In view of the above, 
the horizontal diagram for this simple 
array would appear as in Fig. 3(b). If 
both aerials are excited so their respec- 
tive current distribution is out of phase, 
the diagram would then be modified to 
that shosvn in Fog. 3(c). 

If we still utilise the two i-wave' 
aerials A and B, operated in phase, but 
add two reflector wires, each about 

radiation curve for an aerial excited at understood that if we look down on to at any point along the line ABE will 
its fundamental frequency, a i-wave the vertical aerial wire AB we should be out of phase and cancel each other 
Hertz aerial, suspended in space. find a horizontal radiation curve in the at any moment of time. Briefly, waves 

from aerials A and B combine at point 
A C and oppose and cancel each other at 

- point E. At point D the intensity of 
radiation will be the resultant of these ç---------oC o 

.. ........ oIn Pimse 

.. 

j :'iiiiii"u' 

Fig. i-Left. Vertical polar diagram half wavelength aerial in 
space. Right. Horkontal Polar diagram half wavelength aerial. 

principles of design hold good for all 
bands a review of the action of a short- 
wave aerial and its application to 
directional effect may prove interesting 
and helpful to the amateur. 

Generally, the intensity of radiation 
from a transmitting aerial may be 
better appreciated by the use of polar 
diagrams. For the sake of explana- 
tion, first consider the intensity of 

Vertical half-wavelength aerial, centre full wavelength above ground 
level. Right. Vertical half wavelength aerial, with centre half 

wavelength above ground. 

Fig. 2 that the effect of increasing the 
height of the aerial above the surface 
of the earth splits up the radiation into 
beams at various and definite angles, 
the number of beams increasing and 
becoming narrower as the height is 
increased until, theoretically speaking, 
we arrive at the polar curve shown in 
Fig. i(a). 

Reverting back to Fig. i, it will be 

distance of 4 wavelength from each 
other, both excited at their fundamental 
and in phase. At point C the effect 
produced by radiation will be the sum 
of the effects produced by each aerial 
separately, due to the fact that the 
currents in the aerials are in phase at 
any point equidistant from each aerial. 

The aerials being exactly 4 wave- 
length apart, waves from each arriving 

short wave work, the use of a direc- assuming the conductivity of the earth operation. 
tional aerial system opens up a new to be perfect or at least uniform over In Fig. 3(a), assume that points A 
field for experinrent, and as the general the path of travel, it will be seen from and B are vertical i-wave aerials at a 

Fig. a-I.e/I. Vertical half-wave aerial at trovad level. Centre. 

Transmission 
By L. Wildman, A.M.I.R.E.-G2W1. 

ALTHOUGH directional trans- the shape of the curve depends upon excited at their fundamental frequency 
mission is extensively used corn- such factors as the proximity of the with their respective current distribu- 
mercially, it has rather been aerial to earth, conductivity of the tion in phase. Here we have the 

neglected by the amateur, due, pro- earth, reflection and distortion of the simplest form of spaced aerial directive 
bably, to space limitation and a general waves due to aerial masts, guys, build- array, and as more ambitious arrays 
desire for omni-directional radiation. ings, and so on. Leaving the latter are an elaboration of this method it is 
With the growing interest in ultra- consideration out of the question and desirable to thoroughly understand its 
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side layer is of importance, for low- 
angle radiation gives the greatest skip 
effect with the least attenuation during 
reflection back to earth. 

An aerial,operated at its fundamental 
frequency at ground level gives a fairly 
good low angle of' radiation, for 
raising such an aerial above the sur- 
face of the earth (Fig 2) splits up the 
radiation into beams at definite angles. 
Dependent upon the time of the day, 
the frequency in use and the distance 
the waves have to travel, it may be 
desirable to utilise a beam which is pre- 
ponderant in a wave aerral raised 
too far from earth level to be practi- 
cable. 

If we use an. aerial several 4-wave- 
lengths long, but a harmonic aerial that 
is at ground level, we have a radiator 
very productive of beams, but at too 
high an angle to be useful or desirable. 
Before considering how this state of 
affairs is altered, it would be better 
fully to appreciate the fact that in any 
radiating system the final radiation 

tances adjusted to resonate at 4 wave- 
length of aerial or to the frequency in 
use that is. By interposing a phasing 
coil in the centre of a full-wave aerial 
we really produce an aerial consisting 
of three 4 wavelengths long, with the 
field normally produced by the centre 
4 wavelength, suppressed and non- 
radiating. So we bave, for all intents 
and purposes, a full-wave radiating 
aerial with the current distribution in 
each wavelength in phase with the 
resultant low-angle radiation. Fig. 5(c) 
will be explanatory. 

Instead of using phasing coils and 
so wholly suppressing the field 
normally produced by the centre 
4 wavelength of aerial, it is now com- 

Our Policy 
"The Development of 

Television." 

formed by this route and the nearest 
line of longitude gives the true bear- 
ing to which the aerial array must be 
set. In marking out this true bearing 
by magnetic compass it must be 
remembered to apply the compass 
variation. Converting true bearing to 
compass bearing, a westerly variation 
is additive, whilst, an easterly variation 
must be subtracted. The variation, of 
course, alters for different parts of the 
earth and also varies slightly annually. 
At the present time the variation along 
the west coast of England is about i44 
degrees westerly, whilst for the south- 
east it drops to about ii4 degrees 
westerly. For an example: from my 
location in Lancashire the true bearing 
of a great circle route to Sydney, 
Australia, is N53E or, in three-figure 
notation, 053 degrees. Compass varia- 
tion 14+ degrees westerly. The com- 
pass bearing, therefore, would be 
N674E, and this is the direction to 
which a directive array must be set for 
maximum results. 

purposes, when more concentration of 
the field is economically de,sirable, 
arrays consisting of from 4 to 8 
radiators, each with its reflector, are 
used. 

Through consideration of simple 
phase relationship of aerials operated 
together sve have produced directional 
effect along the horizontal plane, and 
for the quasi-optical frequenies this is 
all we require. On the lower fre- 
quencies it is well known without going 
into the matter here that long-distance 
communication depends on the sky or 
indirect wave. The angle which this 
wave comes into contact with the Heavi- 

a resultant high angle of radiation, 
Fig. 5(a). If, however, we arranged 
for the currents in both halves to be in 
phase, our curve would be modified to 
a lower angle of radiation, Fig. 5(b). 

Altering 

Relationship 

This desirable result may be accom- 
plished by interposing in the centre of 
the aerial, or at every wavelength, if 
the aerial be greater than full wave- 
length long, what are known as phasing 
coils. These consist of bunched induc- 

formed may be so adjusted that the 
majority of energy is radiated in a 
direction opposite to the apex of the 
triangle formed. 

For the amateur fortunate enough to 
possess sufficient space it should be 
possible to erect a simple vertical 
aerial directional array, say, for 14 
mes. In setting up any array for 
directive long-distance communication, 
the possession of a globe and a mag- 
netic compass are all that is necessary 
to ascertain to what angle the array 
must point. A piece of thread between 
the points of land in question gives the 
true great circle route, whilst the angle 

 ThreeX 

in and out of phase. 

effect in a direction opposite to the one or more of these elements. Take, plane is somewhat distorted, and experi- 
reflector, Fig. 4(a). for example, the polar diagram of an ence has shown that this type of aerial 

A simple array such as this, although aerial, a full wavelength long, operated has definite directional properties at 45 
giving 'true directive effect, produces on its second harmonic. The current degrees, Fig. 6. Again, if we 'use a 
rather a wide beam, so for commercial in each half would be out of phase with horizontal aerial in V-form the angle 

wave travelling from the radiator to phase relationship and amplitude 
the reflector and back-a total distance affects the field produced as a whole. 
of wavelength-occupies sufficient It follows then that it is possible to 
time to allow it to combine with the alter the resultant radiation curve by 
succeeding wave, producing an additive judicious suppression or alteratioi of 

Currenis, oui of Phasc. CurrenTs in Phase. 

Fie. 6.-Horizon.. 
Ial radiation curves 
for borionIal 

aerials. 

in such a manner not only to obtain 
correct phasing, but at the same time 
to allow what field is produced by th.e 
centre half wavelength to be additive 
to the total effect. 

So far reference has only been made 
to vertical aerials. The vertical polar 
diagrams for vertical aerials hold good 
for the horizontal type. A horizontal 
radiation curve, however, instead of 
being in the form of a circle and so 
omni-directional along the horizontal 

- 'fL/1S1i.I 
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directly behind the radiating aerials at curve depends upon the sum total of merciai practice to alter the phase 
a distance of wavelength, true direc- the effects produced by each element of relationship of the aerial as a whole by 
tional transmission is produced. A the system. Their current/voltage folding the middle portion of the aerial 
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* See Definition and Viewing Distance," about one 'rnillin cycles per scnd). interlaced." Instead of one corn- 
by J. M. Bartlett, BA., TELEVISION AND This is what in effect is done by the plete sweep across the picture every SHORT-WAVE WORLD. May, 1935. 

method of "Interlaced Scanning," twenty-fifth of a second with the (Continued at fool of page 392.) 
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thus possible to scan very much more 
slowly, with proportionately lower 
frequencies to be dealt with. Being 
obliged as we are in television work 
to scan with sufficient rapidity to re- 
duce, or preferably eliminate, flicker, 
it will be clear that any dodge 
which can be devised for eliminating 
a noticeable flicker without increas- 
ing the scanning speed will be much 
welcomed. For example, if we scan 
an image 25 times a second, the mini- 
mum speed recommended in the Re- 
port of the Television Committee, 
there will be a perceptible flicker, 
though not nearly so bad as that from 
the present I2-per-second repetitions 
of the B.B.C. 30-line transmissions. 

Reducing 
Flicker 

How useful would it be to achieve 
the effect of 50 picture repetitions, 

- but with no higher maximum modu- 
lation frequency than with 2Ç (i.e.. 

of a slight flicker; any part of the 
picture the eye may be regarding is 
covered by the scanning spot once 
every twenty-fifth of a second, but 
this is not fast enough for the image 
on the retina lo be entirely perman- 
cnt. 
Sequence of 
Interlace Scanning 

Imagine now that instead of scan- 
ning in the ordinary way described 
we adopt a different sequence. Let 
the first half of the total number of 
lines be used for scanning those parts 
of the picture covered by the odd lines 
of the ordinary system, and the second 
half cover the even lines. That is 
to say, starting from the top, the 
scanning lines will be distributed in 
the following order: 1,121,2,122,3, 
123, etc., etc., the final two being 
120, 240 (see Fig. 2). 

We have still covered the subject 
with the 240 lines, hut in a different 
order. In other words they are 

ett 

Fig. 2. Sequence of lines with interlaced scanning. 

scanning sweeps, they are separated 
by the time of the repetition fre- 
quency, i.e., 48 a second. Thus we 
have virtually two flickers-the 
general picture-to-pictu re frequency, 
48 a second, and the interline flicker, 
also 48. 

lt has been found that the latter 
gives a rather peculiar and noticeable 
effect if the image at the receiving 
end is viewed at a distance nearer 
than the optimum viewing distance,* 
when the separate line structure can 
be seen. Since, however, no image 
should be nearer than the optimum 
distance, where the lines merge, this 
objection disappears; at such a dis- 

Fig. i. Sequeno of lines ni/h ordinary sca/ining 

flicker " has to be got rid of. If 
we had not to be concerned with 
flicker there would he no necessity for 
making the finer image detail corre- 
spond to such extremely high modu- 
lation frequencies, which we do by 
scanning the subject at great speed. 

In picture-telegraphy there is no 
question of flicker, since the received 
image is permanently recorded; it is 

course of events the lines are scanned 
progressively from top to bottom, the 
second line being contiguous to the 
first, the third to the second and so 
on, as indicated in the sketch, show- 
ing the first and last few lines, in 
Fig. i. In this way the subject is 
scanned line by line from top to bot- 
tom, after which the operation begins 
all over again, taking one-twenty-fifth 
of a second each time. With this 
repetition frequency the eye is aware 

the adjacent lines are separated by 
only a fraction of this-in fact, the 
time of traverse of one line, which 
in the 240-line system is i/6,000 of 
a second. With interlaced scan- 
ning, however, since the odd and 
even lines are contained in separate 

121 

Spo? 

122 

there that this is entirely because 

2 
5poî 

4 

5 

aag 

4O 

tion tests. We will try here to ex- 
plain exactly what are the underlying 
principles of this interesting scanning 
arrangement. 

Let us first consider a horizontal 
(top to bottom) scanning system of, 
say, 240 lines, though the actual 
number is immaterial. The argument 
is equally applicable to vertical scan- 
ning, but horizontal scanning is com- 
ing into vogue with the advent of 
high definition. In the ordinary 

double the previous case, or 50. It is 
not aware that each successive sweep 
does not really cover the same part 
of the subject, and that each is dis- 
placed from the other by the small 
distance of one line. The effect is 
thus just as if the scanning speed had. 
been doubled. 

Considering any pair of scanning 
lines with a normal scanning system, 
although each line is repeated only 
once in one-twenty-fifth of a second, 

-A MEANS OF REDUCING FLICKER 
J. McPherson 

In view of the fact that the Marconi-E .M .1. Co. has announced its intention of employing interlaced 
scanning this explanation of the system is of particular interest. 

IT can fairly be stated that the big- referred to in the Committee's Re- whole of the 240 lines, we have two 
gest problem in television is the port, which it is understood will be sweeps, each with 120 lines. The 
handling of the high modulation employed in the EM.!. system for important point is that the eye re- 

frequencies. It can be argued fur- the forthcoming B.B.C. high-defini- gards this as a repetition frequency of 
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SHORT-WAVE WORLD 

"INTERLACED" SCANNING 
JULY, 1935 

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


391 

graph operator named May, at 
Valentia. 
Willoughby Smith confirmed 
that selenium changes its elec- 
trical resistance when under 
the influence of light. 
W. G. Adams found that the 
change of resistance varies 
directly as the square root Qf 
the illumination. 

x877, Dec-Kerr showed that a ray 
of polarised light is rotated by 

jects transmitted by Baird's 
television apparatus. 

1926, Jan. 27.-BaIrd demonstrated 
television before the Royal In- 
stitution. 

1926, April.-Experiments in radio- 
picture transmission carried 
out between Berlin and Rio de 
Janeiro on wavelengths of 25 
and 40 metres. 

1926, June.-Thorne Baker's appa- 
ratus for cable and radio 

1927, Aug.-Denes von Mihaly, of 
Hungary, invented a method 
of transmitting scenes by 
radio. 

1927, Sept I.-" Noctovision 
demonstrated over a London- 
Leeds telephone circuit. 

1927, Sept. 7.-British Television 
Society formed, President, 
Lord Haldane of Cloan. 

1927, Nov. i8.-Fingerprints of a 
man, arrested in London, 

breaking a current at the send- 
ing end where the design was 
drawn in shellac ink on a nieta! 
cylinder traversed spirally by a 
metallic point. 

1862-Caselli introduced a telegraph 
similar to Bakewell's which 
was used on the Paris-Amiens 
line. 

1863-Abbé Caselli devised a method 
of photo-telegraphy. 

i873-Light-sensitive properties of 
selenium discovered by tele- 

1908-Knudsen experimented in 
radio photo-telegraphy. 

1912, Aug.-Thorne Baker " Telec- 
tograph " for transmitting 
photographs submitted to the 
Post Office. 

1919-Tuning-fork used in relation 
to photo-telegraphy to obtain 
precise synchronisation. 

1923, Oct-john L. Baird com- 
menced experiments in tele- 
vision at Hastings. 

1925, April-Outlines of simple ob- 

Baird introduced Nocto- 
vision," in which objects at a 
distance were seen by the use 
of mfra-red rays. 

1927, April-Baird Television De- 
velopment Company regis- 
tered. 
Bell system of television de- 
monstrated between New York 
and Washington-25o miles. 

1927; May.-' "l'elevisor" tried suc- 
cessfully on London-Glasgow 
lines. 

1850-F. C. Bakewell introduced a a system of photo-telegraphy. transmitting photographs 
telegraph in which the picture 1907, Nov-Photograph transmitted electrically. 
was produced on chemically- over the London-Paris tele- - Edouard Behn, addressing the 
prepared paper by discoloura- phone circuits by means of French Photographic Society, 
tion caused by making and Korn's system. explained the principles and 

- - -. . the essential parts of his ap- 
paratus for seeing thngs from 

- 

.. a distance by means of radio. 
Behn, Bell and Siemens-Karo- 

One of the first /iqnïd lus photo-telegraph systems 
cells ,nade by Dr. Kerr. 
It was constriectedfrom 

introduced in France, Amen- 
a so/id block of g/ass. ca and Germany respectively. 

i- Baird experimental television 
broadcast took place through 

- the British Broadcasting Co.'s -- transmitter 2L0. 

of light. 
(Elster and Geitel also carried 
out experiments in connection 
with the effect of ultra-violet 
rays. Bichat, Hoor and Blon- 
diot studied the effect of day- 
light and sun on metals.) 

1817--Berzelius discovered selenium. 
1845, June-Faraday found that a 

ray of light polarised in a cer- 
tain plane can be diverted by 
the action of a magnet. 

1878-D'Arlincourt devised, in 
France, a system of photo- 
telegraphy, which was after- 
wards tried at the Central 
Telegraph Office, London. 

i888, Sept.-Photo-electric cells con- 
structed. 

1889, Jan.-Wiedemann experi- 
mented at Wolfenbuttel in the 
photo-electric power of sun- 
light and diffused daylight. 

i 88-Hummell introduced in U.S.A. 

1926, Oct..-Alexanderson devised 
- an apparatus called a " Tele- 

phote " for the transmission 
of views, etc. 

1926, Nov.-Licences for radio 
working issued to "Television, 
Limited," owners of the 

Televisor," invented by 
Baird. 

1926, Dec.-A. Korn, of Munich, 
and H. Petersen, of Denmark, 
improved their method of 

The natural laws, scientific theories and practical apparatus. which, by cor;zbination, have produced the 
complete installation, bring to mind the pioneers whose labours are represented in its various phases. Experts 
in electricity, telegraphy, telephony, radiography and photography have given thought and time to the subject, 
many of them unaware of the importance of their discoveries or of their ultimate utility. Names and dates 
are often forgotten after a simple idea has developed into a complex yet commonplace piece of mechanism. 
In the following lines the progress of the various phases of television and of its sister picture system-photo- 

telegraphy-are recorded. 

i8x4-Morichini demonstrated the reflection at the end or side of transmission of photographs 
magnetic effects of violet-rays a magnet. - placed on the market. 
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and Chicago. 
Telephoto system inaugurated 
between London and Manches- 
ter. 

1928, June.-Service for transmis- 
sion of pictures by radio from 
London to New York extended 
to large cities as far west as 
San Francisco. 

1928, July.-Experimental two-way 
- radio photo-telegraphic ser- 

Postmaster-General. - 

1929, May 17.-Pictures transmitted 
by radio from San Francisco 
to London. 

1929, June 4.-Vladimir Zworykin 
demonstrated a system of 
photo-telegraphy in New York. 

1929, June i8.-Experimental radio 
transmission of weather maps 
via Daventry by the Fulto- 
graph process began. 

is quite concealed. 
It will be readily understood that 

since the actual scanning speed has 
not been increased, although the ap- 
parent flicker frequency has been 
doubled, we have gained a vety real 
advantage. With the old scanning 
methods this reduction in flicker 
could only have been achieved at the 
cost of doubling the maximum modu- 
lation frequency. 

The premises in Fri/h Street, Sobo, where 
Mr. Baird bad his first laboratory 

Baird and O. G. Hutchinson 
between London and New 
York. 

0928, April-Sonic Baird television 
patents bought by N. Feld- 
stern and H. Z. Pokress on 
behalf of an American group. 
Cinema pictures transmitted 
by wire between New York 

Jonannesourg. 
J. de Wet, of South Africa, 
introduced a television camera 
and projector which trans- 
mitted a photographed object 
by means of rotation of the 
image and radial (instead of 
line) scanning. 

0929, Jan-London-Berlin photo- 
telegraphic service extended to 
Frankfurt-am-Main. - 

0929, Mar.-Baird system of tele- 
vision demonstrated to the 

I elevision variety pertormance 
given in a theatre in Schenec- 
tady under the direction of 
E. F. W. Alexanderson. The 
actors actually performed in 
the General Electric labora- 
tories one mile distant. 

(continued on next page.) 

Interlaced Scanning 
(Continuedfrom page 390.) 

tance and beyond, the interline effect 

less Telegraph Company 
transmission by their pho 
radiogram service. 

1928, Feb. 9.-Successful dem 
stration of radio television 

For purchased German rights of 
to- Mihaly's television apparatus. 

1928, Sept. 5.-Postal Telegraph 
)fl- Company of America inaugur- 
by ated a public. photo-tele- 

graphic service between eight 
of the largest cities. 

1928, Sept. si-General Electric 
Company, of New York, trans- 
mitted a drama by radio tele- 
vision and telephone over a 
distance of three miles. 

1928, Sept. 24.--Post Office engi- 
neers tested the Baird system 
of television. 

- Baird demonstrated television 
in colours before the British 

f Association at Glasgow. 
Stereoscopic effect used in 
conjunction with television. 

1928, Oct. 30.-Experimental radio 
transmission of still pictures 

i carried out by British Broad- 
casting Corporation. 

1928, Dec. i3.-Radio news pic- 
tures received for the first 
time by a ship in mid-Atlantic. 

1928, Dec. i6.-New York tele- 
vision broadcast received in 

1929, Nov. 7.-Tablet in honour of 
Baird unveiled at Hastings to 
commemorate beginning of ex- 
periments in television in 1923. 

1929, Dec-Radio photo-telegraphy 
used in connection with detec- 
tion of crime. Portrait tele- 
graphed from New York to 
London resulted in arrest of a 
bank clerk. 

1930, Feb. 20.-Anglo-Danish 
photo-telegraphic s e r y i c e 
opened. - 

1930, Mar.-Transmissions of tele- 
vision (vision and soùnd) estab- 
lished in London. 

1930, April 14.-J. B. Kramer and 
two members of Birmingham 
University Electrical Engi- 
neering staff claimed import- 
tant successes in television at 
a distance of iou miles. 

1930, May 28.-John Hays Ham- 
mond, of U.S.A., introduced a 
television eye " by means of 
which an aeroplane pilot could 
ascertain his correct location 
and also obtain views for 
transmission. 

transmitted to Chicago by 
radio and identified. 

1927, Dec.-Karolus system of 
photo-telegraphy instituted be- 
tween Berlin and Vienna. 
Fulton demonstrated at 
Geneva an apparatus for radio 
broadcasting of pictures, 
drawings, etc. 
Handwritten greetings ac- 

cepted by the Marconi Wire- 

vice opened between Germany 
and Argentine. 
Daylight scene transmitted by 
television for first time. 

1928, Aug. 2.-Karolus, of Leipzig, 
exhibited a photo-telegraphic 
apparatus capable of transmit- 
ting at least eight pictures a 
second, each composed of 
eight thousand light points. 

1928, Sept. 4.-German Government 

Pictures of the Derby trans- 
mitted by television from the 
racecourse to the London-Scot- 
land express train passing 
through Yorkshire. 

1929, Sept. 9.-Photo-telegraphic 
sei-vice opened between Sydney 
and Melbourne. 

1929, Sept. 30.-Baird Television 
Co. again broadcast through 
B.B.C. transmitter, 2L0. 

AND 
SHORT-WAVE WORLD JULY, 1935 

THE FIRST PUBLIC TELEVISION TRANSMISSIONS 
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aerial height of 6o6 fet above sea of thesc standards for a public ser- vision receivers capable of picking up 
level which, it is considered, should vice durisg the trial period. Whilst those signals will be made available 
enable a high-definition television it is cdntemplated that each system to manufacturers by the companies: 

D . 393 

tion of the Alexandra Palace for the 
station. This recommendation has 
been approved by the Postmaster- 
General; and the British Broadcast- 
ing Corporation have made arrange- 
ments with the Alexandra Palace 
Trustees for the use of a portion of 
the Palace buildings for the station. 

The ground at the Alexandra 
Palace 15 306 feet above sea level; 
and it is proposed to erect a 300 foot 
mast on the site, thus providing an 

their system the adoption of a stan- 
dard of picture definition of 240 lines 
sequential scanning, 25 picture tra- 
versals per second, 25 complete 
frames per second; and the Marconi- 
E.M.I. Company propose for their 
system a standard of 403 lines, 23 
pictures per second, interlaced to give 
50 frames per second, each of 2o2 
lines. Subject to satisfactory ten- 
ders being received, the Advisory 
Committee recommend the adoption 

complicated or expensive adjustment. 
The Committee propose that the 

vision signals should be radiated on 
a wavelength of about 6.6 metres, 
and the associated sound signals on 
a wavelength of about 7.2 metres. 

If the tenders submitted by the 
two companies are accepted, such 
technical information regarding the 
characteristics of the television sig- 
nals radiated by the two systems as 
will facilitate the designing of tele- 

THE Postmaster-General an- 

nounces that he has received a 

communication from the Tele- 
vision Advisory Committee regarding 
the choice of a site for the projected 
London television station, and other 
matters relative to the proposed ex- 

perimental television service. 
After having carefully considered 

a number of possible sites, the Coni- 
mittee have recommended the adop- 

The Members of the Te/evisiot, Advisory Co,,,millee ¡eider the cbairniansh:p of Lord Se/do,,. 

service to be provided for the London 
area. 

As recommended in the Television 
Committee's Report, the Baird Tele- 
vision Company and the Marconi- 
E.M.I. Television Company are being 
invited to tender for the supply of the 
necessary apparatus for the opera- 
tion of their respective systems at 
the London station. 

The Baird Company propose -for 

will be operated mainly on the stan- 
dard proposed for it by the relative 
company, the alternative standard 
may be employed by permission of 
the Advisory Committee with either 
system. In such event due public 
notice would be given of the change. 

The Committee have satisfied 
themselves that receivers can be con- 
structed capable of receiving both 
sets of transmissions without unduly 

ciairneu. 
London. 1931, June 3.-Experimental trans- 

'93°, Sept. 4.-Anglo-S w e d h 093!, April r.-Television Society's mission of the Derby horse- 
photo-telegraphic s e r y i e e third annual exhibition held in race by means of Baird system 
opened. London. of television. 
Nov. ,6.-Radio photo-tele- 093!, May 8.-First open-air tele- Wedding ceremony trans- 
graphic service opened between visor demonstrated in London. mitted by television for first 
Germany and U.S.A. via Lon- Robert Mehl, Charles S. Bar- time in New York. - 

don. rect and Giibert E. Doan, of (To be completed next ionth) 

The Advisory 1 

Committee i 

makes its. - 

First 
Statement . - 

opened. for use in television. - 

1930, June.-Bruno Lange, of Ber- 1931, Feb. i-Radio photo-tele- 
lin, devised a form of photo- pranhic service onened he- 
electric cell. 

1930, July 23.-Pictures of Ameri- 
can yacht race cabled from 
America to England by the 
Bart-Lane photo-telegraph 
system. 

1930, July 28.-First public demon- 
stration of Baird television 
tnnk nlace at the Coliseum. 

'wen U.S.A. and Austria via 
London. 

1931, Mar. 25.-Telegraph appara- 
tus for high-speed black and 
white photo-telegraphic trans- 
mission demonstrated at Hen- 
don. A speed of three thou- 
sand words per minute was 

ratus which enabled a photo- 
graph to be taken through ten 
inches of hard steel. 

1931, May i6.-Photographs taken 
through a four-inch steel plate 
by means of a twelve-foot 
9oo,000-volt X-ray tupe at 
Schenectady, New York. 

1931, June i-Radio- - photographic 
service opened between Am, 
sterdam and East Indies. 

iL'/IITJfl 
AND 

JULY, 1935 SHORT-WAVE WORLD 

1930, May 29.-A n g i o-Austrian 5930, Dec.-P. T. Farnsworth, of U.S.A. Navy, introduced a 
photo-telegraphic s e r y i c e California, produced a valve gamma " electric-ray appa- 
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bands produced by the signal until One of the deciding factors in more on a parallel with listener. 
they cover at least ten times the usual the choice by the Advisory Corn- However, here is a new 9ne descrip- 
so k.c. spread produced by ordinary mittee of the - Alexandra Palace tive of home television-' 'Lookies" 
amplitude-modulated signals. for the first television transmitting -how about it? 

394 

It appears that instead of causing 
the signals to vary the amplitude of 
the carrier wave, as usual, they are 
made to vary its frequency. Now, 
although frequency modulation is not, 
in itself, a new idea, Major Arm- 
strong carries it a good deal further 
than 'has previously been suggested. 
Knowing that he is working in a part 
of the ether where there is plenty of 
elbow-room--i.e., below io metres- 
he deliberately increases the side- 

a sense, the word was rightly úsed to 
describe what is in the nature of a 
slight imperfection. However, since 
then, both the cinema-and television 
-have proved the defect ". to be 
really a blessing in disguise, so that 
we now refer to it more respectfülly 
as an effect "-and a very useful 
one at that. 

The Alexandra, -' 

Palace 

Term 
My memory does not serve me 

sufficiently well to recollect whether 
when broadcasting started there was 
any difficulty in finding a term to de- 
signate the listener. Certainly the 
terni seems natural enough nowa- 
days, far more natural, in fact, than 
any which bas been suggested so far 
for one who looks at television pic- 
tures. The B.B.C. favours tele- 
viewer," but " looker " seems to be 

wave broadcasting. 
The inventor explains that he sends 

out his signals by modulating the 
carrier wave " in a different way 
from that in which interference 
modulates it. This allows him to 
bring into play a new method of dis- 
tinguishing between the desired sig- 
nal and the undesired interference, 
and he arranges his receiving circuits 
to accept one and reject the other. 
Incidentally it is now clear why 
American listeners could make noth- 
ing much of the test transmissions. 
To receive such signals intelligibly it 
i necessary to use a special type of 
receiver. 

tively small amount of interference is 
effectively balanced out so far as the 
loudspeaker is concerned. It is, of 
course, too soon as yet to say how 
far the new system will affect existing 
practice, but it comes from a promis- 
ing quarter and has already aroused 
much interest in American wireless 
circles. 

Persistence of 

Vision - 

There was a time when the laziness 
of the eye in responding to quick 

doubt this had a retarding effect. 
Now it appears to be appreciated 
that the first step should be to estab- 
lish an experimental station in a 
suitable centre of population and 
manufacture a limited number of re- 

ceivers. Technically, America claims 
to he ahead of both this country and 
Germany. Certainly a- great deal of 
research work has been carried out 
there and it was in America that two 
of the most important recent develóp- 
ments first saw the light, I refer, of 
course, to the Iconoscope and the 
Farnswort electron multiplier. 

cnanges or scene was catien me per- 
sistence-of-vision defect," and, in That - 

goings-on in this region of the ether, 
could make nothing intelligible of 
them. 

The cat it seems is now out of the 
bag. Major Armstrong aniounces 
the discovery of a new method of 
handling short-wave signals-below 
the io-metre mark-so as to render 
them free from static and other inter- 
ference. If true, this development is 
bound to affect the future both of 
high-definition television and of short- 

tensive H.F. amplification without 
creating a background of noise, such 
as swamps out the ordinary listener 
when he attempts to tune-in to a sta- 
tion rather beyond the normal reach 
of his set. 

To make assurance doubly sure, 
the second-detector stage of the Arm- 
strong superhet receiver consists of 
two valves, which work in parallel on 
the signal and in push-pull on the 
interference, so that even the rda- 

America getting 
Television Minded 

Television activities in Germany 
and this country have received a 
great amöunt of attention in the 
States and the Americans are begin- 
ning to feel that they are being left 
behind in the television race. The 
problem of providing a service for 
almost the entire country seemed 
boneless on account of cost, and no 

6-metre 
Transmissions 

MAJOR ARMSTRONG-famous 
in America as the inventor of 

reaction " and the superhet 
circuit-has for some time been send- 
ing out mysterious 6-metre signals 
from the television station on the roof 
of the Empire State Buildings in New 
York. Short-wave enthusiasts in the 
locality, though aware of curious 

A New Way of 
Reducing Interference 

Since static-and what' is even more 
important, the type of interference 
called " tube noise "-are both 
caused by amplitude variations, they 
are thus reduced to only one-tenth the 
signal volume. In other words, the 
receiving circuits are handling ten 
times more signal energy than inter- 
ference, and it is possible to use in- 

station was its comparative nearness 
to town. As the studio must for 
the present be quite near to the 
transmitter it was necessary that the 

Journey from ihe West End should 
not entail too great a loss of time 
for artists. This is a condition that 
may not persist for any considerable 
time for cables arc being developed 
which it is anticipated will carry the 
high frequencies necessary for tele- 
vision. 

fL'/IIOi 
AND 

SHORT-WAVE WORLD 

iç-, 

JULY, 1935 

__________________By 

THE LOOKER 

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


The scanning circuit of the De Laxe Cathode-roy Television Viewer. 

395_ 

scanning circuit and the tube cathode Prelirninarj details of this cathode- 
are directly connected to the exciter 
unit and the H .T. is applied after a raj receiver which ¡s adaptable to 

delay of 30 secs. by means of the Edi- h:h-definition scanning were given in 
swan D.L.S.i switch. This ensures 
that the relays will strike as soon as the two preceding issues. 
the condenser is charged and there 
is no possibility of damaging the cir- 
cuit by applying a high voltage at the The transformer windings distin- 
start, before the cathodes are hot. guished by the letters a and b are 4- 
The radio input is applied to the ter- volt windings for the heaters of the 

sure that the controls fit the holes to 
be drilled in the front panel of thè 
cabinet. While theoretically it is 
possible to mark and drill the holes 
and to find that the resistance spin: 
dies fit them straight away, it is just 
as simple and more sure to ap- 
proach " the baseboard into position 
and mark the actual point at which 
the spindles touch the inner side Qf 
the front panel. - 

I9 

22 

R23 

P.24 

R25 

line scan with the 
minimum of adjust- The tube and a.cociated components are mounted so that the can be withdraan; 

latitude is allowable,'. 

fro,thecabinet. provided that the 

T1E . SCANNING CIRCUIT 
ment. The exciter circuit for the minais marked I, I in the diagram, ieads are very carefully spaced. 
tube is also of the standard pattern, and is isolated from the circuit by the Before the components are screwed 
with adjustments for focusing and for condensers shown. down to the baseboard a little preli- 
control of beam intensity. . minary work has to be done in fitting. 

The heaters of the relays in the I . the board in the cabinet añd makingS 

scanning cir- relays and the dely THE 
cuit of the cath- . switch (D in the dia 
ode-ray viewer gram). The sw1tèh 

which is shown be- is fitted with an. 
low is on lines which ordinary 4-pin base! 
are familiar to read- ., - the heater being 
ers of this journal, connected to . the 
and has been simpli- filament pins and 
fled from that used in the contacts across 
the previous success- .. the anode ai. grid. 
ful design. T h e -- pins. 
charging condensers The wiring should 
are connected to the r present no difficulty 
H.'!'. through resist- if the main compo- 
ances which have - _- nents are spaced ac- 

been selected experi- ,t_-.--- cording to the sketch 
mentally to give a 30- - ..................................... on page 396, and a fair 

iYI1ì; 
JULY, 935 SHORT-W bRt.Ù 

THE DE LUXE. CATHODE-RAY TELEVISION VIEWERS, 
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viewed from the front : Diagram thawing layout of cranning circuit coFnpanantr. 

396 

down, ihe potentiometers 
can be fastened on, the 
upper row being ins. 
above the baseboard level. 
The exact height is not im- 
portant, provided that they 
are in a line and that room 
is left for the lower poten- 
tiometer on the centre 
bracket. Now lower the 
baseboard into position and 
mark the location of the 
spindles on the inside of 
the front panel of the cabi- 
net, subsequently drilling 

in. holes through to clear 
them well. For conveni- 
ence in wiring, turn the 

I soldering tags as follows, 

IE - 
-r il\ 

-. ----- II' 

' .----- 

i___.____________. ;l 

IIj 

_____ n 

!(Jo 
H 

This photograph shows the front of the liebe and mounting. 
spection of the relay when running. 
When screwing down the valve hold- 

The synchronising and modulating in it can be temporarily screwed into ers turn them so that the anode 
controls are obtained from an ingeni- place as shown in the diagram, and socket faces the right-hand side of 
ous special potentiometer with con- the tube socket on its wood base can the board, looking from the back. 
centric independent spindles. Corn- be fitted to the end of the tube and 

v.ziring Up mence by rnarking the position of the marked round for fastening down. 
three mounting brackets, which are The position of the socket will vary The theoretical diagram shows the 
4 ins, high. Since the potentio- slightly depending on the tube, but circuit employed for 30-line scanning. 
meters are a full 2 ins, dia- 
meter this barely allows 
room for mounting the two 

bracket, and it will be H centre ones on the same 
I® ®H 

____ 
I 

'a'ouM Lwitmimu II necessary to lengthen the a e 
Ii 

i slot in the bracket by draw- n ii ing it with a file. 
The brackets screwed F-'-» (t ---si 

i.ontrots 

As mentioned last month, looking 
from the front of the cabinet the con- 
trois are arranged as follows:- 

Focus. Synch. Speed. 
Mod. 

Shield. 

shield potentiometer tags to the 
right; speed potentiometer tags to 
the right. Now withdraw the board 
and mark the position of the tube in 
pencil so that none of the compo- 
nents are mounted too near it. 

The side board with the tube hòle 

of the baseboard. 
Having outlined the tube, take off 

the side board and screw down the 
components. The position of the 
various large condensers is marked 
on the diagram. The terminal blocks 
are a 6-way and a 2-way large from 
\V. A. Bryce, the large one being for 
the leads to the cathode. The second 
accelerator of the tube is taken from 
a small terminal block (B.T.S.). At 
the back edge of the baseboard are 
mounted the two length controls R3 
and R8, on a common bracket. Care 
should be taken in mounting this to 
make sure that the knobs do not pro- 
ject beyond the edge of the base- 
board. The soldering tags should 
he turned to he right-hand side for 
ease in Wiring. 

The sockets for the relays are 
mounted inside Colvern coil screen- 
ing cans 2 in. dia., which are just 
sufficient to clear the valve. A use- 
ful tip is to drill a peep-hole in the 
side or top of the can to allow of in- 

AND 
SHORT-WAVE WORLD JULY, 1935 

Fitting the focus potentiometer tags upwards; as a guide the front dome of the tube 
double potentiometer tags up; should be about lin. behind the edge 

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


It will be noted that the deflector 
- plates are joined to the anodes of the 

relays through isolating condensers 
Cii and Ci5, the plates themselves 
being earthed through two 5-meg. 

Ct4 and Ci6 are combined in a spe- 
cial case, with a common terminal 
which goes to the H.T. +. 

The values of components, of which 
a complete list is given, were selected 

397 

R24-io,oao ohm i watt Erie or Dubilier. 
Ras-1 meg potentiometer-Reliance Mfg. Co. 

transformer may be slightly different; 
and Rio to increase the amount of 
the synchronising impulse. 

'l'he resistances comprising the 
potentiometer system for the tube 
supply (R21-R25) are all in series 
across the lIT, and the fixed resist- 
ances R21, 23 and 24 can be sus- 
pended in the wiring. The isolating 
condensers C12 and Ct3 are in front 
of the centre potentiometers, while 
C2o and C21 are tubular condensers 
which can join straight from the ter- 
minais of C12 and Ci3 to the tags on 
the synchronising potentiometer. 

board temporarily. 
The wiring of the side panel is 

shown in the diagram, and is rela- 
tively simple. Referring to the theo- 
retical diagram, the shift potentio- 
meters R12 and R15 are joined in 
parallel, one end being taken to the 
HT. + lead, and the other end 
through a 2-meg. 2-watt resistance to 
the -ve. Flexible leads are taken 
from the centre tags to the deflector 
plates A2 and B2. The condensers 

R-x.omeg.iwatt 
R6---o.3 meg. I watt 
R7-r.omeg,z watt 
R8-ao,000 ohm potentiometer-Reliance Mfg. Co. R9-,eeo ohm a watt Erie or Debater 
RIo-'-0000 ohm z watt 
Eel-Combined with Ra4. 
Rai-a meg. potenttoineter-Reliance Mtg. Co. 
R13-2 meg. a watt Erie or Dubitier. 
Ra4-3o,000 ganged potentiometer-Reliance Mfg. 

R15-2 meg. potentiometer-Reliance Mig. Co. 
RIS-5 meg. z watt Erie or Debitier. 
Rz7-5 meg. do. do. 
Ri8-6 ohm preset resistance (BuIin). 
Rz9-s ohm S'ed resistaoce-Rehance Mig. Co. 
Rzo-5o,000 i watt Erie or Dobitier. 
R2t-I meg. i watt 
Ran-1 meg. potentiometer-Reliance Mig. Co. 
R23- meg. i watt Erie or Debitier. 

is led straight across the board to 
the second accelerator terminal block, 
a 50,000-011m resistance being inter- 
posed between it and the terminal 
itself. 

From the H.T. end of this resist- 
ance a lead is taken through Ri fixed 
resistance to R2, the left-hand vari- 
able resistance on tile front panel. 
From here a lead goes on to the 

shift " potentiometers on the side 
board, but this wiring can be left un- 
til later. 

Wiring Up 
the Side Panel 

The side panel presents a little diffi- 

culty since it is not integral with the 
baseboard and is inserted in the 
cabinet after the latter is in place. 
To hold the tube rigidly, holes are 
drilled in the side board and screws 
run through it holding it to the main 
uprights of the cabinet. This will be 
made clear in the final assembly 
photographs, but for testing-out pur- 
poses it is sufficient to hold the side 

C4-2.o mido. 250 0. wkg. WA. aryce Type A3. 
c5-2,000 mtds. Already in the cocoter unit.. 
ce-2,0000 mIdo, do. do. 
C7-o.I mfds. 650 V. wkg. W. A. Bryce Type C6. 
c8-o.ox mido. 2,000 V. iikg. 'r.c.c. Type '3. c9-a.o mfds. 250 V. rkg. W. A. Bryce Type A3. 
cio-o.i mid, W. A. Bryce Type C6. 

mid, W. A. Bryce Type c6. 
c12-o.I mid. 2,000 V. T.c.C. Type 031. 
Ci3-o.i mid. a,000 . T.C.C. Type 13!. 
Cn4-o.x mid, combined with Ci6. 
C!5-o.! mid. W. A. aryce Type c6. 
C,6-o., mid. W. A. Bryce Type i,000. 
c,7-2.o mid. W. A. Bryce Type C6. 
Ci8-,.o miii. 2,000 V. wkg. T.(.C. Type 131. c!9-I.o mid. a,000 V. ockg. T.c.c. Type 131. 
c2o-o.I mid. i,000 y. T.c.c. tubular. 
c.2 I-O., mfd. 0,000 V. T.C.C. tubular. 
RESISTANCES 
Rx-z.o meg. I watt Erie or DubBer. 
Ra-2,0 meg. potentiometer-Reliance Mig. Co. 
R3-5o,000 ohm potentiometer-Reliance Mfg. Co. 
R4-5,000 ohmi watt Erie or Dobilier. 

to run close together unless you are 
satisfied that they are at low poten- 
tial. The wiring for the heaters of 
the relays must be done in screened 

RI3 

flex, theends being taken to con- 
tacts 2 and 3 on the terminal block; 
4 and 5 are for the heater of the ther- 
mal delay switch, and o and 6 for the 
2,000 volt H.T. leads. These are + 

thus as far apart as possible on the 
8 Arrangeicient of tube motuit showing conneetions of controls. board....................................................... - ............................................................ 

The valve holder for the delay graphite coating on the inside of the capacity make a difference to the 
Ediswan tube to the second accelera- scanning speed; Ri9 in the cathode switch is mounted so that the + H.T. 
tor. Sometimes the focus of the tube circuit, since the regulation of the lead joins directly to the anode ter- __________________________________ 

minal as it leaves the terminal block. is iniproved by connecting this coat- I 

From the grid terminal, which is the ing to the Ai plate, and this should CONDENSERS 
I ci-4 colds. 2,000 o. Already in the exciter unit 

be tried when the tube is tested out. Co- do. do. do. other contact of the switch, a wire C3-O.25 ,nfds. z,000 y. T.C.C. Type oar. 

R8. These are not true self-bias in 
the accepted sense, since the current 
for the potential drop is not derived 
from the cathode current of the relay, 
but is the charging current of the 
condenser. A shunt condenser is 
connected .across each resistance. The 
two charging condensers C3 and C8 
are mounted in front of their respec- 
tive relays. 

Before wiring up, cut a number of 
strips of thin fibre or stout paper in. 
by in. These can be used to fasten 
the wires in place on the baseboard 
by means of small pins, and will add 
to the neatness and safety of the 
wiring. Do not allow any two leads 

i he leads lo tue plates and to the 
second accelerator on the tube should 
be sufficiently long to enable the tube 
to be twisted round in its holder. A 
flexible lead is also required from the 

fication if another type or even an- 
other of the same batch is fitted. The 
resistances which may require modi- 
fication are Ri and R6 in the charg- 
Ing circuit, as slight variations in 

AND 
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The bias for the relays is provided by resistances with their junction taken to suit the particular tube used, and 
the self-bias " resistances R3 and to the second accelerator. may be found to require slight modi- 
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lt is eise,,tial to ase a Ba s valve in this transceiver 

THE following are constructional 
details of a simple battery-oper- 
ated transmitter-receiver. It 

syas designed as a result of a consider- 
able amount of experimental work by 
2BNR and G5UK. It has been used 
with great success during the past few 
weeks, and over the Whitsun holidays 
was used by G5ZJ in conjunction with 
the three-valve super-regenerative re- 

self-excited oscillator, modulated by an 
LP2 low-frequency amplifier. That is 
for a transmission. A simple turn of 
a switch and the apparatus is ready 
for reception, when the class-B valve 
pieviously used as an oscillator is con- 
verted into a detector-quencher, while 
the LP2 functions as a normal ampli- 
fier. 

Even though only two valves are 

as an oscillator in the self-excited push- 
pull circuit. 

One of the biggest difficulties with a 
five-metre transmitter is to obtain a 
steady signal and complete frequency 
stabilisation. In this instance the 
trouble has been overcome in quite a 
simple way. The anode coil is con- 
structed of copper tube, of approxi- 
mately i turns, i-in. diameter. The 
grid coil is wound inside the anode coil 
and of course has a similar number of 
turns, but is wound with i mm. flexible 

TL'/iIOìI 
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Five-nictre 
L Transcener 

- 
Amateurs will find considerably more interest in high- 
frequency work if some simple means of transmission is used. 

This transceiver has a nominal range of 20 miles and is 

excellent for experimental and portable use. 

- type is used throughout and this valve 
is essential for maximum. results. 
Readers will probably know that the 
class-B valve consists of two complete 

-. - . 
sets of triode electrodes, which can be _._- . used separately. For example, when 

- used for transmission, each half is used 

I 

The anode toil is nounied on insulaledsupporis. - The grid The layout tan clearly be seen frosii this ,/lustration. 

coil is i,,side this anode coil. 
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L 

ceiver described elsewhere in this issue. used, an equivalent of three valves is wire. 
Fundamentally this transceiver con- obtained for both transmission and re- It is essential that the anode coil be 

sists of a class-B valve working as a ception. A class-B valve of the B-21 mounted so it cannot move and to this 

i 

- r J - . 

-, I 

1 è-z:: , H - 

--_ . 
-j 

-I \ 
-\ - 

- 
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x-xo000-ohms (Bulgus). 
SWITCH 
x-on-off four-pole change-over (Wearite). 
TRANSFORMER L.F. 
To specification. 
VALVES 
x-P2 (Osrarn) 
3-LP2 (Osrain) 
SUNDRIES 
2-Valve supports (Bulgin). 
Condenser spacing washers (Bulgin). 
u-standard insulators 4B A. (Bulgin). 
Wire and sleeving (Goltone) 
Pair GB. battery clips (Bulgin) 
ACCESSORIES 
x-H.T. battery 36V. (Ever Ready). 
I-2V, accumulator type 6g8 (Ever Ready). 

ter- 

Several components which ore urna//y at earth potential in this transceiver are bushedfrom the metal chassis. 

former with a similar number of turns 
on each bobbin was available, and it 
was a simple matter to remove half the 
turns from two bobbins and use these 
as primaries. Generally speaking, 
however, the secondary will require ap- 

proximately 6,000 turns, while the pri- 
maries will want 2,000/2,500 turns On 
each half. These figures bear out with 
the normal size of iron. 

The L.F. modulation choke is also 

svas made for ssvitching off the L.T. 
other than with the master switch used 
for converting from transmission to 
reception. Readers who would like a 
separate L.T. ssvitch can use a volume 
control in which a make-and-break 
switch is an integral part. The tuning 
condenser is a Cyldon Bebe type of 
.000i-mfd. capacity, but most conden- 
sers can be double-spaced and will do 
equally as well. Do not forget that the 

JULY, 1935 

end two Bulgin Seramic insulators ar 
used to support the coil. Notice that 
the tuning condenser is above earth 
potential so it must be carefully isolated 
from the chassis. Insulating washers 
have been specified for this purpose and 
they can also be used to isolate the 
variable resistance in series with the 
primary of the L.F. transformer and 

Components for Battery Transceiver 
CHASSIS 
x-Aluminium (Peto-Scott). 
CONDENSERS FIXED 
x-.006-mfd. type tubular (Amplio,). 

COILS 
Home constructed or Eddystone. 
CONDENSERS VARIABLE 
I-.00007 double spaced midget (Cyldon) 
CHOKES L.F. 
Home built to speciúcatio,. 
DIAL 
Straight three inch (J.B.) 
FuSE 
I-Micro-fuse xoo milliamps. 
HOLDERS VALVE 
i-i-pin chassis type (Bulgin) 
x-4-pin steatite (Eddysto,e). 
PLUGS, TERMINALS, ETC. 
2-two-Way terminal mounts (Belling & Lee). 
2-J3 jacks (Bulgin) 
4-Wander plugs marked GB.. pos., GB. eg., 

HT. pos., and HT. neg. (Clix). 
2-spade terminals marked LT. pos., LT. neg. 

(Clix). 
RESISTAÌ.CES FIXED 
I-2,OOO ohm x-att type kErle). 
i-x-megohm x-Watt type (Erle). 
RESISTANCES VARIABLE 
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minais and the phone jack. 
At least one of the components must 

be home-bttilt, and that is the special 
L.F. transformer. Actually it has two 
primaries and a common secondary and 
has been constructed from a conven- 
tional low-frequency transformer. Any 
transformer wound on three bobbins 
will be satisfactory. A spare trans- 

home-constructed, and consists of 6,000 
turns of 36.gauge enamel-covered wire 
wound on to an oid L.F. transformer, 
from which the wire had been stripped. 
Alternatively any small 20-mA 30-henry 
choke of commercial construction will 
be suitable, the only.qualification being 
size. 

Ivi the original receiver no provision 

The circuit diagram of 
the transceiver. 

rotor of the condenser must be isolated 
f rom the panel. 

Construction should not present any 
difficulties, but remember carefully to 
isolate all of the components previously 
mentioned. The 00025-mfd. fixed con- 
denser from the switch to chassis can 
be of the pre-set type with advantage, 
for valve variation sometimes causes a 
grunt when the apparatus is used for 
reception. A certain cure for this 
grunt is varying the capacity of the 
condenser. 

Energising voltagé for the micro- 
phone is obtained from the L.T. bat- 
tery, which is ample in the majority of 
cases. As a general rule the micro- 
phone used will be of the P.O. type, 
which only requires a small potential. 

As regards power supply, a small 
high-tension battery, capable of giving 
io mA, will be required. The accumu- 
lator should be as large as conveniently 
possible, but it will only have to dis- 
charge . ampere at 2 volts. 

The transceiver should be coupled to 
a horizontal di-pole with half-wave 
radiators and quarter-wave feeders. 
Where it is desired to use a high aerial, 
then series-tuned feeders will be essen- 
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THE PANORAMA OF "SKYLINE "-One of the most ambitious program 

-=-- 

Post Office, had published its Report stating that high- 
definition television had reached such a standard of develop- 
ment as to justify the first steps being taken towards the 
early establishment of a public television service. The 
Report recommended that the B.B.C. be entrusted with 
the broadcasting of television, that a comprehensive television 
patent pool should eventually be formed, that a start should 
be made by the establishment of a station in London with 
two television systems operating alternately from one 
transmitting station, and that the Baird and Marconi 
E.M.I. companies should be given an opportunity of supply- 

Baird and from Marconi-E,M.I. as to what they could 
do, but until the Advisory Committee could tell the public 
what arrangements had been made for transmission, when 
transmission would probably start, what the scanning 
frequency would be, and when test transmissions would be 
available, what could the manufacturer or anybody else 
attempt? 

Look at the little diagram opposite.. It shows a circuit, 
but not an electrical one-just a psychological one. It is 
a complete circuit-our old friend the vicious circle. At A 
we have transmitter; at B, the manufacturer; at C, 

Charter 
On the publication of the Television Committee's Report 

on January 3ist, we said " The Report can be regarded as 
television's charter. Television has made progress slowly, 
perhaps painfully, but certainly surely, but it will soon get 
into its stride and we are confident that it will progress 
at such a speed as rapidly tO make history." We had 
every right to view the position with such confidence. The 
Committee, with Lord Selsdon at its head, and including 
among its members the B.B.C.'s Chief Engineer;° a well- 
known official of the Department of Scientific and Industrial 
Research; and the Assistant Secretary of the General 

be applied to the putting into practice of the Television 
Committee's recommendations. Four or five months have 
passed and only just recently have we learnt of any 
definite move. 

The Vicious 
Circle 

The result has been most unfortunate. There have been 
manufacturers in the country extremely anxious to get 
down to the task of producing television receivers for home 
use, but what could they do in the absence of a lead from 
the Advisory Committee? Indications have come from 

programmes by now, and the manufacturing trade should be 
hard at work in readiness to meet the public's demand for 
television sets, Instead of which we have had delay, in- 
explicable secrecy, and disappointment. Considerable 
technical progress has been made by various interests, but 
these activities are not, so far as we are aware, being co- 
ordinated, and at a moment when a very clear lead should 
have been given by those in whose hands the future of 
broadcast television has, for the moment, been placed, 
everybody is left wondering as to what is happening. 

Television's 

Immediately following the publication of the Report 
(printed in a special supplement to TELEVISION of last 
February) the formation of the Advisory Committee was 
officially announced, its members to include the B.B.C.'s 
Controller and its Chief Engineer; the Assistant Secretary 
of the Post Office; the Assistant Engineer-in-Chief of the 
Post Office ; the Secretary of the Department of Scientific 
and Industrial Research; with Lord Seisdon, the Chairman 
of the Television Committee, again as the Chairman of the 
Advisory Committee. Such promptness in announcing the 
Advisory Committee was generally applauded and taken 
as an earnest of the energy and seriousness which would 

SUMMEÓ UP AND EXPLAINED BY THE 
WHAT is the present position of television-? What ing the necessary apparatus for the operation of their 

the position ought to be, we know quite. well : respective systems at the London station. 
by this time a transmitting station, complete with L A 

alternative systems should have been completed, or nearly I tIC L-vLsory 

completed; we might have had the advantage of test Commutee 
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Apart from this official announcement, the Baird company 
i ransmitter are probably in a position to give a service of some kind 

After a series of rumours, denied and then repeated, the immediately. They have been carrying out experiments at 
public has learnt officially that the first public television the Crystal Palace over a long period and have there a 
transmitter will be at the Alexandra Palace, North London. fine equipment, including studios with up-to-date scanning 

yet broadcast. This strip was transmitted via the caption machine. 

f I ii 
J t Ii . uhRt s.'l. - 
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30-line transmission, but 
in view of the recom- 
mendations of the 
Television Committee K» and the task entrusted 
to the Advisory Com- 
mittee we can only 
regard the 30-line trans- 
missions as a temporary C 

service to be abruptly 
terminated when .something better is available. 

The First Public 

of about 7.2 metres, it is expected. As far as we knowat 
the moment the Baird and the Marconi-E.M.I. companies 
will respectively provide transmission plants which will be 
used alternately. No date for completion has been officially 
announced and all we know at the moment is that the work 
of erecting the plant will start in the autumn. It is stated 
that the Baird transmission will be at 240 lines, 25 complete 
pictures per second, whereas Marconi-E.M.I. will be 
working at 405 lines. 

Baird's Crystal 
Palace Station 

finds itself under orders to provide a 
television service, but until he does 
so, C cannot increase inasmuch as it 
is simply waiting for A, the oracle, 
to speak, whereas B, the manufacturer, 
having neither transmissions on the one hand nor a publii 
demand on the other, is just simply stuck! And this i 
fi ve months or so after 
the appointment of the 
Advisory Committee. 

Of coürse, as every 
reader knows, we have 
f or some long time been 
having the B.B,C,'s 

The first high-definition television transmitter is to be installed at the Alexandra Palace, 
which is situated in North London. 

The Alexandra Palace-built approximately fifty years 
ago and a competitor as a place of entertainment with the 
much more famous Crystal Palace, south of London- 
stands on a site 306 feet above sea level, A mast 300 feet 
high will be erected, so the point of transmission will be 
somewhere about 600 feet above sea level, thus enabling a 
high-definition television service on a wavelength of about 
6.6 metres, covering, it is hoped, the whole of the London 
area. The sound transmission will 'o out on a wavelensth 

JULY, 1935 
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the public demand. In the old days, 
bel ore the Television Committee had 
made its report, A was not prepared 
to do much because B hardly mattered 
and C was a very small quantity, - 

C could do nothing-; he had neither 
the service nor the sets, and either was 
useless without the other, Now, after 
the publication of the Report, A 
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Marconi's Wireless Telegraph Company have officially 
stated that they are in a position to offer complete stations 
for television transmission and to grant licences for the use 
of their patents to the manufacturers of receiving sets ; 
they have combined on a fifty-fifty basis with Electric & 
Musical Industries, Limited, to form the Marconi-E.M.I. 
Television Company for he production and sale of television 

- 402 

the difference that the film is only used once and not re- 

sensitised as is the German practice. 'The time interval for 
producing a picture on the film is only thirty seconds, after 
which the film is scanned in the ordinary way. 

A more modern development is the use of the electron 
scanner which is an all-electric device. Briefly, an electron 
image_of the view to be transmitted is produced and this is 

elevated transmission point could very easily be arranged 
for. 

In a recent interview with the Press, Captain West, 
who is Baird's Research Director, stated that their television 
developments had surpassed the present technique of radio 
transmission, and that while they had obtained some remark- 
able pictures of a scanning frequency of between 600 and 700 
lines it would be a long time before they had the means of 
transmitting pictures on such a basis. As announced, they 
will work with 240 lines. 

Marconi-E.M.I. 

Systems of 
Transmission 

We may briefly refer to the system of transmission 
favoured by Baird at the moment. 

The Baird Company has developed three types of scanner. 
The simplest uses the original Baird method of a flying spot 
of light obtained by projecting the light from an arc lamp 
through the holes of a rapidly rotating scanning disc, the 
disc running in a vacuum. Very successful results have been 
obtained with an intermediate film scanner of the type 
which has found considerable favour in Germany but with 

I .* 
The Baird bzgL-definition Te/ecine Iranr#,iller. 

devices and all the necessary plant for broadcasting. The 
Baird Company chose the Crystal Palace because, as we 
have already explained in TELEVISION, the site gave them 
the highest point in London and modern high-definition 
television transmission necessitates the use of ultra-short- 
wave transmitters, whose range is restricted but increases 
with the height of the transmission point. The top of 
the south tower of the Crystal Palace is 68o feet above 
sea level, and the aerials on top of that tower are believed 
to give the maximum possible range of any site in the Greater 
London area. - 

However, the Alexandra Palace has been selected as the 
first public transmission site, and it must be borne in mind 
that this building stands on high ground and a still more 

frequency of 240 lines can provide a quality comparable 
with that of the home cinematograph picture. 

Two Frequencies 
from One Station 

The reader will see that when we do at last get the London 
station at work, one of its transmitters will be on one scanning 
frequency and one on another. We were in hopes that the 
Advisory Committee would see the very urgent necessity 
of insisting that all public transmission be at one scanning 
frequency and one alone, so that every television receiver 
in the hands of the public can receive every picture that is 
put upon the air in this country. Any other course will 
exasperate the public and involve great waste of money, 
as ultimately the principle of standardisation must triumph. 
It would be simply ridiculous if half the receivers in use 
in the country could receive only half the transmissions. 

However, from official sources comes the statement that, 
the committee is satisfied that receivers can be constructed 

capable of receiving both sets of transmissions without 
unduly complicated or expensive adjustment!" 

.5 

\ 

L 
p. r- 

p, 

transmitters. They state that their experts have, watched 
every company in television in Europe and in America" 
and there is no reason to believe that any other country in 
the world has mode sufficient progress to introduce an efficient 
public service earlier than Great Britain. Marconi-E.M.I. 
will supply a transmitter for the Alexandra Palace site, and 
the statement is mode that this company intends to use a 
standard of 405 lines, 25 pictures per second, interlaced to 
give 50 frames per second, each of 202f lines. 

Higher 

Definition 

Both Marconi-E .M .1. and Baird announce their ability 
to transmit a public service using a far higher definition 
than that recommended in the Television Committee's 
Report. In that Report preference is given to 240 lines and 

pictures per second, but both the companies mentioned, 
if we read between the lines, seem to prefer a still higher 
definition and we have ourselves seen experimental pictures 
of great beauty transmitted on a scanning frequency con- 
siderably higher than 240 lines. 

We are perfectly satisfied, however, that a scanning 
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which, however, were working on x8o lines but giving a addition, there is the Tekade mechanical-type receiver 
very satisfactory and charming picture. The smaller using a mirror-screw which reflects the light of .a neon 
model gives a picture 8 in. by 6 in., and the larger a picture lamp upon the back of a glass plate measuring about 4 in. 
x in. by g in. The model is so made that an increase in by 6 in. Actually the German Government has been work 
the frequency of scanning is provided for. In operation, ing hand in hand with the radio industry to sell broadcast 
the lid of the cabinet is raised and the picture is actually receivers on the instalment plan, and this same plan is 
a reflection in q mirror f the end of the cathode-ray tube. now being extended to television receivers. 
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Home 
Receivers 

There would by now be on the market a number of 
receivers capable of dealing with Baird or Marconi-E .M .1. 
transmissions had the Advisory Committee encouraged the 
publication of any technical data. However, we can in this 
place refer to the enterprise of the Edison Bell Company 
who have designed two models-one a complete television 
and sound receiver and the other a television receiver only. 
The cathode-ray tube provides a rectangular picture 52 in. by 

9 in. So far, the Marconi-E.M.I. have not given the 
public a receiver. 

The Baird Company has demonstrated a couple of models 

existence by the German Post Office. The hour-anda-half 
demonstrations are witnessed by about. 3,000 people. 
Apparently, film pictures and original scenes are transmitted. 

Çerman . . 

Receivers . 

The service given by the German Post Office is sufficient 
encouragement to five manufacturers to produce television 
sets. The Fernseh A.G. set gives a .4 in. by ii.8 in. 
picture; the Loewe gives a small picture about 4 in. by 
6 in.; the Ardenne a picture 6 in. by 6 in.; and the 
Telefunken is obtainable in two models, the larger giving 
a in. by so in. picture and the smaller a 6 in. by 6 in. 
All the above are cathode-ray tube receivers. But in 

There are, of course, other systems For example, the 
Scophony system referred to in the lelevision Committee's 
Report is one of the most distinctive of the television systems 
under development in this country and is now controlled by a 
new company, the directors of which include Sir Maurice 
Bonham Carter, Mr. S. Sagall, Mr. G. W. Walton, the 
inventor of the system, and representatives of Messrs. 
E. K. Cole & Co., Ltd., the well-known radio manufacturers, 
who own an important interest in the company. Scophony 
is a radical departure from what we may call the orthodox 
systems of television which are originally, based on the 
Nipkow invention of nearly o years ago. Scophony 
breaks away from all the preconceived ideas and employs a 
new method of optical representation equally applicable in 
cinematography and picture-telegraphy. The company, 
which, as we have said, now has the advantage of the 
co-operation of representatives of a. highly experienced and 
successful radio manufacturing house, states that truly 
projected television pictures of the size of the home cinema 
are already available and that the system holds out the 
prospect of large screen television for cinemas. Details are 
given on other pages in this issue of the highly successful 
Mihaly- Traub mechanical-optical system. 

- 

' A photograph of the Seophony transmitter. 

Progress ' ' 

' 

in Germany - - 

Considerable information is available as to the develop- 
ment of public service television in Germany and the British 
public may be forgiven if it draws the conclusion that more 
has been done in other countries than in this. British 
television workers are very emphatic that the opposite is 
ihe case, but it is mortifying to see already the establishment 
in Germany of a high-definition television service. Experi- 
mentally, Great Britain had the lead. In practice has ¡t 
gone to Germany? . 

The German experiment may be regarded as a serjous 
forerunner of a real service. Three times weekly, from 
8.30 to io o'clock in the evening, there is an ultra-short- 
wave television transmission (6.7 metres)' from the top of 
the Berlin broadcasting tower, 430 feet above ground level, 
In addition, there are regular test transmissions in the 
mornings and afternoons and on alternate evenings. Then 
there are televiewing posts," one in Berlin and one outside 
that city, 13 miles from the transmitter, brought nj,o 

caused to move as a whole by magnetic means over a small -. - 

aperture in proper scanning sequence. - - 

Marconi-E.M.I. very religiously guard all details of 

their system, but it is understood that the system is purely 
electrical in its conception and that the analysis of the - - - 

original scene or picture is brought about by the use of a 
cathode-ray scanner. 

Whereas the Baird Company has developed all known 
types of successful scanning methods the Marconi-E.M.I. - 
Company has concentrated entirely upon electrical methods 
and their system employs the more recent modifications 
of the Iconoscope which was developed by Zworykin in 
America. In this the image is thrown on to a special 
screen composed of a very large number of units and currents 
are produced according to the valise of the light which any 
unit is receiving at any particular time. On another page 
of this issue details are given of the scanning frequencies 
to be used by this company. 

 iL'/tWJN 
AND 

JULY, 1935 
0 

SHORT-WAVE WORLD- 

TELEVISION PROGRESS IN GERMANY 

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


that all the trouble, or even a large proportion of it, could suggested one of the most satisfactory systems at present in 
be attributed to the ill-placed enthusiasm of the general use for the televising of outdoor and indoor scenes : the 
press, but the radio manufacturers got it strongly into their scenes themselves are photographed by a cinematograph 
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The Scopheny traermiller light retoce container and film drive motor. 

of the Television Committee's Report, the popular newspapers 
of the country rather lost their heads and, speaking in 
complete ignorance, at once assured the public that tele- 

vision was here " and that in a month or two's time every 
receiver worthy of being called up-to-date would be adapted 
f or both sound and vision. The radio manufacturers 
believe that this unbalanced publicity very seriously inter- 
fered with the sale of the ordinary broadcast receiver in the 
early months following the publication of the report. We 
believe that other causes should share the blame for the drop 
in the sale of receivers and that it is incorrect to assume 

public television service to-day could give us, in our homes, 
and, perhaps one of these days on the extended public 
screen, news pictures and stories of never-ending variety. 
It must not be forgotten that the Baird Company is itself 
within the financial sphere of influence of a great film 
producing company whose name is on everybody's lips, 
and they would have no trouble in obtaining a supply of 
films. Surely, too, Marconi-E .M .1. is big enough to make 
all arrangements necessary for the production and televising 
of a regular film programme, and it has been suggested that 
the B.B.C. may, in course of time, become its own film 
producer in connection with its television requirements. 

The ease with which film pictures can be televised, has 

except-at the moment of writing-the service itself. 

Meeting 
Opposition 

The reader will wonder whether television has special 
opposition to meet. There are certainly a number of people 
and interests who view it with suspicion, and possibly with 
fear. The recent attitude of the British radio manu- 
facturers has been rather disconcerting. On the publication 

lIIi - 
' 

reasons that inspire or prompt such action. They may be 
good or bad, but the effect is to convey the impression, 
perhaps entirely unintended, that the Radio Manufacturers' 
Association is afraid of television. As year succeeds year, 
the radio exhibitions tend necessarily to become more and 
more exhibits of beautiful cabinets and less and less of 
obvious apparatus and we should have thought, from the 
point of view of interest to the general public that 
television apparatus would have been welcomed as exhibits. 
In any case, we feel that the Radio Manufacturers' 
Association has made a mistake. - 

Entertainment Value 
of Television 

A television service to-day can definitely provide the 
public with interesting pictures. If I remember rightly, 
the very first television I saw some eleven years or so ago 
in J. L. Baird's back-room in Soho was the letter H." 
For many years, as television very slowly and with great 
difficulty developed, the question everybody asked was, 

Where is the entertainment value?" To-day the 
enterthinment value of television can be taken for granted. 
At recent demonstrations I have seen cinematograph films 
televised with great success ; I have seen horses jumping ; 
I have seen theatrical scenes; I have seen demonstrations 
of drawing; I have seen, and, of course, heard, musicians 
playing various instruments; I have seen most fascinating 
and telling demonstrations of ladies' fashion. Yes, the 
entertainment value is there all right to-day, and with 
such speciql brains as a public television service would soon 
attract, there can be no doubt that it would be maintained. 

Television - 

and Films - 

The cinematograph film alone, which offers itself very 
readily for television, suggests immense possibilities. A 

Apart from Germany, there is very little, if anything, 
to report. Every European country is immensely interested, 
but so far no public service has been announced. 

Germany and Great Britain lead in television matters, 
and if the statements of our own companies are to be believed 
-and personally we see no reason why they should not be- 
we, in Great Britain, are in a better position to offer a public 
service than any other country in the world. We have the 
systems, apparently we have the apparatus, we have un- 

doubtedly a number of men who know a great deal about 
the subject, we have the public demand-we have everything 

minds that television was the culprit and there is strong 
suspicion that they have, since February, systematically 
thrown doubt upon the ability of present systems of television 
to afford a satisfactory service within the next few months. 

The radio manufacturers have banned from the forth- 
coming Radio Exhibitions in London, Manchester and 
Glasgow, any exhibits of television receiving or transmitting 
sets or kits of parts, and also catalogues, leaflets, brochures, 
or other literature, advertising or recommending or descriptive 
of such apparatus. (We extract this information from the 
printed rules of the Exhibitions.) We do not know the 
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of the public can receive the programmes and when they do 2000 
I I 

FM8; SU 

so willingly; in the case of the ordinary broadcast sound 2100 
I 

I 
SU 

2200 I I IFM4, 8; LU; PY 
programme, the sponsored programme is a failure unless it 

I I I SU Wi 2, 4 

succeeds in selling goods in which the sponsors of the pro- 2300 I I LU; ,Vi, ¿ 

grammes are interested. At the start of television there 2400 I IVE2 Wi, 2, 3, 4, S, 9; LU 
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television, but does not find itself with any special funds 
for the purpose. We are left with the assumption that the 
B.B.C. has been asked to shoulder the whole of the extra 
expense for an introductory period. In the B.B.C.'s new 
charter there will doubtless be special provision for the 
financing of television. 

Sponsored 
Television Programmes 

The B.B.C. has never favoured the financing of broad- 
casts by means of sponsored programmes. Commercially, 
such programmes are a success only when large numbers 

0100 Wi, 2 Wi, 2, 3, 4, 8 
0200 W1,2 
0500 Wi Wi, 2 
0600 W1,2 Wi,2,3,4,8; ZL 
0700 WI, 2, 3, 4, 8, 9; ZL W6 
0800 Wi, 2, 3, 4, 5 W6 
0900 Wi, 5 
1400 FM4 
1500 FM4, 8; SU 
1600 FM8 
1700 F514, 8 

1800 FM8; FF 
1900 F518 

Paying for 

Television 

Finance is a stumbling block. The Report stated that 
the cost of providing and maintaining the London station 
up to the end of 5936 would be f x8o,000, but recommended 
that there should not be any separate licence for television 
reception at the start of the service ; that revenue should 
not be raised by any increase in the ordinary licence fee or 
by the sale of transmitter time for direct advertisements 
but that the permission in the B.B,C.'s existing licence to 
accept certain types of sponsored programmes should be 
applied to the television service. So the B.B.C. finds 
itself entrusted by the Committee with the broadcasting of 

in it. There are those who have hindered its coming and 
there are still others who are jealous of it, but there is every 
reason for confidence that all of them will join the band of 
enthusiasts before many months are over. The Winter of 
5935-36 should make history. 

When to Listen for Short- 
wave Stations during JULY 

By 2BWP. C. J. Greenaway. 

B.S.T. 3.5 mc. 7 mc. 14 mc. 

can now be satisfactorily televised. 
I remember with what pride Mr. Baird showed me, some 

six years or so ago, how he could televise a scene in which two 
people-a couple of boxers-took part; it is possible to-day 

- to televise a scene comparable with that of any ordinary 
stage spectacle. 

What about 
the Provinces? 

Is there to be no television in the Provinces? Will 
the new station, when we get it, simply provide London with 
television and leave the Provinces in the cold (perhaps the 
proper metaphor is " in the darkness ") ? The London 
station is itself just an experiment, and in the light of the 
experience so obtained the Advisory Committee is empowered 
to proceed with the planning of additional stations until 
a network is gradually built up. 

The question as to what area will be covered by 
one station has yet to be answered, for there is evidence to 
suggest that in practice the range covered by high-definition 
short-wave transmission may be much greater than theory 
would suggest. 

wearing the confections which he would like to sell ; of 
foods and drinks of an appetising character, and so forth. 
The general press, which largely depends for its income on 
the advertiser, might well shudder at the prospect. 

The trouble will be, as we have explained, at the start 
when there will be but comparatively few sets to receive 
televised pictures and when the sponsors will be putting 
out their programmes with very little hope of return. 

What of 
the Future ? 

Is Television, as the public understands the term, coming 
soon? Undoubtedly, yes. It is coming this Autumn-in 
spite of all the delays and all the peculiar difficulties it has 
had to meet and conquer. Technically, television can give 
a service and a very attractive one. Commercially, the 
way is none too clear at the moment, but we are convinced 
that television, which we have been told a hundred times 
"is here," is now only a few months off. The Alexandra 
Palace station will be working, we trust, before the end of the 
year and the months following the inauguration will teach 
us all a great deal. 

There are many who have consistently failed to believe 

c amera, the film images there and then developed and fixed, 
and the pictures televised with a time lag of only 30 seconds 
or so, the film itself being either wasted or, as in the German 
system, scraped, re-coated with emulsion, and used over 
and over again in the form of an endless band. The result 
is excellent, but the coming of the electron scanner, already 
in use in the Baird and Marconi-E.M.I, studios may render 
this method unnecessary. Whichever way is adopted, 
whether or not photography enters into the scheme of 

television, we are assured that scenes of considerable area 

would be very few people with viewers or receivers and the 
early sponsors would not be likely to get their money back. 
The difficulty would, of course, be only temporary, and if the 
sponsored programme as a means of financing television were 
kept as a permanent device, it would provide a remarkable 
demonstration of the selling powers of vision as compared 
with those of sound, It needs very little imagination to see 
what tremendous pulling power an advertiser would have 
if he could show us beautiful pictures of, for example, the 
houses he would like to build for us; of charming ladies 

iL'/IIbii 
JULY, 1935 SHORT-W/ WORLD 

THE FUTURE F: TELEVISION 

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


406 

was of little use. Frequently I have 
been able to pick up flue-metre carriers 
which wobbled all over the place. 

The super-regenerative receiver is 
inclined to smooth over these effects 
and until just recently has been one of 
the easiest circuits to get going. Con- 
squently it is popular amongst the 
amateur fraternity. 

I was fortunate enough to obtain 
from the Marioniphone Co., under a 
pi-pmise of secrecy, some specialised 
details about the triode-hexode on five 
metres. Several circuits svere already 
available, while I have also tried every 
circuit published by our contem- 
poraries. Some of them were satisfac- 

of 465 kc. These coils are readily 
available. 

The signal input is fed into the con- 
tiol grid of the hexode through a con- 
ventional coil and condenser circuit. 
Actually, Ci, the grid-tuning con- 
denser, should have a capacity of 
25 micro-mfds. and be of .the Eddy- 
stone type 900. 
Coil - 

Construction - 

Li, the grid-tuning coil, should be 
wound with 12-gauge enamel-covered 
wire and consist of five turns half-inch 

with 40,000 ohms on the high-potential 
side and 20,000 ohms on the low- 
potential side. However, as valves 
may vary in characteristics, perhaps it 
would he advisable to use, at any rate 
temporarily, a variable potentiometer 
to obtain screen voltage. 

Again, with the voltage applied to 
the triode anode, although 50,000 ohms 
was satisfactory for the particular valve 
I had in use J do feel that a ioo,000- 

ohm variable .resistance would be an 
(Conlinsed ¡n 3rd cohm,,,, ß.4o8.) 

Make i/ire to screen 
tie grid from the 
oscillator io that the 
oiiiy coup/lag is via 
the electron screen. 

same time putting out bad-quality and 
low-modulation percentage, make their 
signals difficult to receive. In addi- 
tion, few of the early amateur stations 
on five metres can claim even reason- 
able frequency stability. Consequently 
the super-het, no matter how efficient, 

4; 
Provided thai the IF. 
coils are of the correct 
frequency an) conven- _L 
henal super-hei tir- - -- I 

' 

t4Aj:. L 

coo ________________ n- 

IIVC 

and Baird transmissions were generally 
heard at good strength, amateur 
stations were not at all well received. 

Bad 
Transmissions 

Apparently the trouble has been that 
amateurs, content with obtaining a 
small amount of radiation and at the 

This is the X4i 
triade ¿exode with a 
4-Vo/i heater. It is 
a/so aval/ab/e in the 
snjversa/ racige and 
is designated tAuX; o. 
A/though primari/J 
inended for norma/ 
short-wave working it 
proves excel/ent down 
to foor metres pro- 
vided the circuit on 
this page is tocad. 

satisfactorily with fur specimen valves 
obtained. First of all, for those who 
are not familiar with the triode-hexode, 
here are some details of its construc- 
tion. Actually it consists of an in- 
directly-heated cathode common to two 
sets of electrodes, the hexode and 
triode. The hexode has four grids and 
an anode surrounding the cathode. 
These are control grid, screen grid, 
mixer grid and screen grid again. 

Both screen grids are connected 
internally and shield the mixer grid 
from the control grid and anode. The 
triode grid is also connected internally 
to the mixer grid, so that the oscilla- 
tion generated by the triode modulates 
the hexode cathode electron stream. 

I do not consider it necessary to give 
the complete super-bet circuit, for this 
is entirely conventional after the anode 
of the triode hexode. The only point 
to bear in mind is that the detector- 
oscillator circuit is designed to feed 
into the intermediate-frequency circuit 

above earth it is essential that this con- 
denser be mounted on an insulated 
bracket and fitted with a reasonably 
long extension spindle. L2 is made in 
two sections and linked together with 
a fixed condenser of .000i, but both 
sections of L2 should not exceed five 
turns and be constructed in the same 
way as Li. 

A cathode bias resistance of soo ohms 
is also required, while the leak in the 
grid circuit of the triode should have 
a value varying between io,000 and 
5o,000 ohms. The high-frequency 
choke in the anode of the triode 
section is of the standard five-metre 
type, but for the purpose of experiment 
50 turns of 26-gauge enamel-covered 
wire, space-wound on a +-in. former 
will give satisfactory results. 

Alternatively, approximately 20 turns 
on a small test tube will be equally 
satisfactory. The voltage applied to 
the screen is rather critical, but my 
final circuit used a fixed potentiometer 

L..Many amateurs now feel the need for a simple ultra short-svai'e super-het. Kenneth Jowers has been - 

eperiinenting on the 5-metre waveband and from an arrangement suggested by the Marconiphone Company 
has evolved an efficient super-het süitable for the - and Io-metTe amateur bands. . 

ALTHOUGH I have generally, tory and some were not, but even the diameter and self-supporting. - Li 
used a super-regenerative re- best of them would operate with one should be connected directly across the 
ceiver on five metres, I have valve and not with another. - grid pin of the valve holder and earth, 

always been of the impression that in The while connections to Ci should be very 
suitable circumstances a super-het . . short, less than an inch and a half. 
would be more efficient. Several super- CircuitC; tuning L2, has a capacity of 
het receivers have been made up during The arrangement finally used is .00005 and should be of the same con- 
the past year and, although the B.B.C. shown by the diagram and operated struction as Ci. As both electrodes are 
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are housed in a garage at the back cast drawn from several Miss C/co Nordi who recently gave a display of dancing, - 

of the house. Engineers, designing nationalities gave a perform- She is one of t/e most accomplished dancers who bas 
accommodation at Alexandra Palace, ance that was representative appeared before the scanner and her interpretation of tise 
will provide ample storage space. of its inhabitants. music of Delibes was a pleasure to watch. - 

407 

new use has been found for the we view pictures of 240 and 405 lines, the studio? It rests on blocks which 
wooden boom which was erected the entertainment that Eustace Robb raise the keyboard into focus. Sydney 
across a corner of the studio to carry has provided during the past 
the microphone. four weeks will be pretty 

The boom, hinged to the studio hard to beat. 
wall, at a height of about 8 ft., has The Skyline programme 
been draped with curtains which, by would have made a good 
means of the hinge, can be swung in- short film, and watching both 
to position at right angles to the scan- performances I was im- 

ner and about four feet away. The pressed by the refinements of 
curtains pa?t to reveal an artist in the second showing; it is ex- 
close-up, or close to mark the end of traordinary what a difference. 
an act. When not required the boom the addition of a few props 
is swung out of the picture and the such as a table and chair can 
curtain hangs out of the way against make to a sketch. 
the studio wall. An aerial view of New . / 

Storage of props " is a problem York was an ambitious pro- 
at Portland Place and the producer Ject, but as we progressed e ct.'. 

would be a good deal happier if all up town from the Battery - 

the stage furniture could be handled through the German quarter - . 

. 

as easily as this. Props " must be to the hotels and night clubs I 
r - 

- 

accessible and yet out of sight. around Times Square and on i - 

Tables, chairs, boxes, doorways, and to the negro haunts of Har- . .. « 

a staircase are piled round the corner 1cm, I longed to re-dsit that i, - ., ,- 

in the angle of the studio, which the amazing city. Eliot Hodg- 
scanner can never reach. Other kin's drawings left a vivid '' 
pieces are kept downstairs in a pas- impression of its architec- 
sage and articles not in general use ture, and a black and white 

audience she secured a racing car 
which, dashing between the studio in 
Portland Place and the hall at Dover, 
allowed her to fulfil both engage- 
ments. 

I liked this singer, who dances hap- 
pily and takes so much trouble, and 
expect to see and hear her again. 

*. * * 

a mast has to be erected, and it is 
difficult to see how the work can be 
finished before the end of the year, 
even if a start is made immediately. 

A survey was completed before the 
site was selected and plans are being 
prepared for the best use of the ac- 
commodation. 

* * * 

The Irish cook and the Yiddish 
.page were well drawn character. Real 
eggs and flour were used by Sara All- 
good in the sketch; Broadway 
Lullaby was sung as only a coloured 
artist can; and when Billy Milton was 
seen at the piano I felt that I was 
one of his audience in "El Morocco." 

* * * 

Now that the crystal microphone is However much the definition on Have you noticed the white wood 
fitted into the portable " wand," a our screens may be improved when piano with black edges now in use in 

REVIEWS O1 THE PROGRAMMES AND RECEPTION REPORTS 

rAN 
ORMONDE, a distinct 

find," televised for the first 
time under difficulties. Between 

her engagement to take part in a pro- 
gramme and her actual appearance in 
the studio she was offered and ac- 
cepted a music hall booking at Dover. 

Choosing not to disappoint either 

Since considerable structural al- 
teration will be necessary at the 
Palace it is impossible to forecast 
when the first high-definition pro- 
grammes will begin. 

Apart from the adaptation of a 
large section of the building for 
studios, offices and transmitter rooms, 

From the entry of the Eight Good 
Lookers downs the gang plank to the 
fade out after a Southern number 
there was no dull moment. It was 
a neat effect when the girls turned 
their black boxes to the scanner to re- 
veal seven white initials which made 
SKYLINE. 

JULY, 1935 
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Tbe Ted Shaw,, troupe of saale da,,cers who gave a remarkable performance before the .rca,,,,er 21 S. Suppi tes can be obtained from 

during Jane. B.T.S., Ltd., Bush House, Aidwych. 
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B.T.S. Ultra-short-wave 
- 

Receiving Aerial 

T 
oobtain maximum signal 

with an ultra-short-wave 
. receiver, a correctly tuned aerial - 

- must be used. lt has been tecognised 
b that the most efficient short-wave aerial 

- . 

is the half-wave doublet with tuned 
r 

feedeis. 
-- p B.T.S. have evolved an aerial of this 

t 
t - kind and arranged for it to be supplied 

in kit form. It consists of two half- 
. wave radiator3, two correctly cut 

feeders, complete with insulators, 
! spreaders, two series tuning condensers 

and a mounting bracket. In addition, 
a strong spring is also available so that 

. i ;.. : the aerial can be kept taught. 

s . 
The insulators are made of Megacite, 

.. well known to short-wave amateurs as 
being most efficient on high frequencies. JJ f 
This aerial can be used with any type 

t - . of short-wave receiver and invariably 
/ will give a noticeable increase in signal 

strength. The price has been fixed at 

costumes and material that he had 
used in concert parties before broad- 
casting claimed so much of his time. 
His toreador material would lose 
half its point if he could not be seen. 
This and other ideas which made me 
laugh had been discarded when he 
became a radio star. Perhaps he has 
others up his sleeve. Encouraged by 
Eustace Robb, who explains what 
makes a good picture, artists oftep 
produce good visual tricks. 

1840. The " Lady with the Lamp 
was seen in silhouette; soldiers re- 
turned from the Crimea-it was 1856 
-to the rousing melody of " The 
British Grenadiers." 

1870 and a picture of the Albert 
Memorial indicated that the Prince 
Consort was dead. Later we ob- 
served the passing of the crinoline 
and the entry of the bustle, with a 
song of the times called "The Grecian 
Bend." 

Background noise-level is low, a dis- 
tinct change from the super-regenera- 
tive, so that weak stations really can 
be heard without much trouble. From 
the first preliminary experiments it 
seems that this type of valve with a 
suitable circuit will solve the problem 
of DX reception on five metres, while 
it is an easy matter to remake the 
tuning coils so as to cover the ten- 
metre band. 

oroacicasting. 
Comedians think in terms of visual 

effect, it is an important part of their 
business, and Gus Chevalier devised 
his own curtain," a spectacular 
leap and double somersault from the 
back screen to close-up svilli the com- 
pany lined up on either side. 

s * * 

For his debut in the television 
studio, Leonard Henry produced 

* * s 

'hie Victorian programme can best 
be described as illustrated history, 
and the experiment seemed to me to 
show the way to more palatable 
education in the future. 

A fascimile of the first Queen Vic- 
toria penny postage stamp seen in 
the caption machine was followed by 
a group of songs of the early nine- 
teenth century sung by artists dressed 
in the authentic costume of 1830- 

coil. Although jhe leid-in wire ca be 
left looped around the grid coil, this 
does not give maximum signal strength 
and it is advisable to erect a doublet 
aerial cut to length similar to the one 
manufactured by B.T.S. 

Even though the receiver is very 
efficient, simple to tune, and docile, 
results will not be satisfactory unless 
the receiving aerial is reasonably free 
from screening. Eight to ten feet 
will he ample, but in poor localities it 
is a good idea to try the effect of using 
a standard broadcast aerial coupled by 
means of a very small fixed caoacitv. 

tailed pictures of hands and keys 
from a side view. It is a pity that 
-this scanner cannot be dipped " to 
give the kind of shot that makes 
dance band films more entertaining. 

In the same programme Gus 
Chevalier acted as compere and his 
habit of blinking came through 
clearly on my screen. The cells 
seem to emphasise any idiosyncrasy 
as the microphone does in aural 

men danced non-stop for four and a 
half minutes, and what's more appar- 
ently enjoyed it. By a skilful fade 
from a drawing of a dancer in the 
caption maclime to a dancer in ex- 
actly the right position in the studio 
it was impossible for some seconds 
to detect whether one was looking at 
cardboard or reality. There is art- 
other ballet night on July 3, when 
Algeranoff and Diana Gardner will 
appear in Carnival." 

been taught this way. 

Design of a 5-metre Super-bet 
(Coiiinuedfrom page 406) 

advantage until the correct value, has 
been determined. 

Aerial - 

Coupling 

It is most important that the aerial 
be very carefully coupled to the end 

-1 
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F's. i -The arcad of:/e veston receiver used y the writer Io receive the 3o_line trans,nissions in Iceland. Modifications were esiade later, as described in the text. 
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local interference does not permit of 
the use of sufficient amplification. 

Midland Regional is not heard at 
all well and, peculiarly enough, it ap- 
pears to become weaker late in the 
evenings. Fairly satisfactory recep- 
tion can often be obtained on a set 
using only one high-frequency stage, 
but for consistent results two or even 

Aerial 
Arrangements 

The receiver was installed in what 
appeared to be a very good spot, but 
was not. The aerial was a single 
wire, slung from a short pole on the 
house top to a ioo-ft. mast on a hill 
behind the house about ioo ft. high, 

This map shows ihe posi/im of ihe receiver and ibe 
approximaie distance from the London National 

transmit/er. 

rising with a gradient of .about s in 
s. The strange thing is that in 
places a mile or two off, signals are 
nearly as good, or sometimes better, 
on average aerials. The large aerial 

In general, medium-wave stations 
are only received in the evening, at 
dusk or after dark, when their 
strength is often remarkable. In the 
summer months, there is no darkness 
at all, and then one cannot depend on 
any reception from such stations. 
London National gives a very fine 
signal, and can be depended on be- 

tween August and March, except on 
occasional bad nights." Although 
often receivable outside those months, 
it is hardly worth while then, as the 

fairly large stock of components to 
draw on, but they were all three or 
four years old, and no new stuff was 
available. Much of the gear was Out 
of date, and many unsatisfactory 
parts or methods had to be used as 
nothing else was available. Circum- 
stances were therefore not particu- 
larly favourable, and the results were 
not obtained by using the best of 
everything regardless of expense. 
The televisor used was one of the 
original Baird disc machines. 

THE transmissions received were 
those sent by the Baird process from Londo National. The 

receiver was in Akureyri, Ice- 
land. It is a very mountan- 
ous country, an4 not altogether 
a good place for radio recep- 
tion. Signal streñgth varies greatly 
from place to place, and in the towns, 
local interference from electricity 
supplies is considerable. This is be- 
cause nearly all distribution is by 
overhead lines. 

three stages are desirable. Small 
superhets with no signal-frequency 
HF. stages are not so satisfactory 
as straight sets. These remarks 
only apply in toto to the north of the 
island. In the south and east, con- 
ditions are not nearly so unfavour- 
able. 

Although I was familiar with the 
transmission and reception of tele- 
vision in the laboratory, my practical 
experience was obtained over four 
years ago. Fortunately I had a 
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to cathode. Neither cross-modula- lay: in the inter-valve and output able for the curvature of the straight 
tion nor selectivity seemed to be ef- transformers. There was also not portion of its characteristic, but in its 
fected at all, but one day on trying sufficient output to give a gond pic- day it was unique. It requires about 
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metal base, coils on top and valves 
underneath, a large steel cover with 
partitions separating the top of the 
chassis into four compartments. 

Some trouble was found with the 
biasing of the S.G. valves as modu- 
lation hum was picked up in the aerial 
circuit. Later a number of experi- 
nients was tried and it was found 
that using a separate bias cell, or 
any other means of biasing, was no 
better than returning the coils direct 

picture was obtained, which caused 
the onlookers considerable amuse- 
ment. They seemed to think it was 
a performance by a bearded lady of 
a circus, who was followed by the 
bearded gentleman. Still more 
laughter was caused when it vas seen 
that the beards were more or less 
detachable, and did not move alto- 
gether in agreement with the per- 
former. 

It was obvious where the trouble 

ought to have been duly impressed 
with the marvels, merely laughed, 
quite unappreciative of the diflicul- 
ties. The next step was rather a big 
one-no valve was aailable between 
the PM24A and a DETiA, one of 
the earliest low-impedance valves, 
dissipating about 30 to 40 watts. It 
is rated at about 500/600 volts on the 
anode and 6 volts, 4 amps. on the 
filament. Someone once unkindly 
remarked that it was a valve remark- 

driven, but liad never been finished; 
there were no grid bias or feed poten- 
'tiometers. There were a 24o-volt, Io 
ampere-hour accumulator, and two 
large 4-volt accumulators, so these' 
were connected to filaments and H.T. 

s necessary. The volume was 
varied by means of a potentiometer 
controlling the screen-grid voltage on 
the first SG. valve. The set was 
tuned by edgewise dials on three 
separate condensers. The compon- 
ents were built up both sides of a 

fed from the A.C. mains. 
As soon as the television transmis- 

sion started, about a couple of hours 
after beginning to erect the appara- 
tus, a picture was obtained. This 
appeared to be a negative, so the 
transformer secondary was reversed, 
but that did not seem to be much 
better-from which it may be gathered 
that the image ivas not particularly 
good. However, after tuning in a 
bit more carefully, and rectifying one 
or two small points, a recognisable 

vere tried, and it was found that 
the best results, on the A.C. mains, 
vere obtained from the circuit of Fig. 
2. On changing over to D.C. from 
the accumulators, it was found that 
this scheme was worse than nothing, 
but by earthing to the frame of the 
motor instead of an external earth, 
the interference was eliminated. 

All this was merely temporising-. 
it was obviously necessary to elimin- 
ate the transformers. The members 
of the household who looked, and 

.1mfd. 
ArmaTure o 

AL. Muinb Fig. a-The means 
adopied io rednee jeder- 

ference. 
Feld 

m1 
k 

txlernai) 

-0--- fLûrflt' 

mer, with a final output transformer. sary to take much trouble about de- 
The set was intended to be mains coupling. The televisor motor was 

coils was not nearly high enough to 
work direct in the output circuit of 
a pentode, but no step-down trans- 
former of suitable type was available. 

Interférence 
Troubles 

At first, some trouble was experi- 
enced with the motor, as it interfered 
with the picture considerably, be- 
cause the receiver was so powerful. 
Various suppressing arrangements 

visor until November, 1933, but one 
evening i thought something ought 
to be done about it; I therefore began 
to take stock of what was available. 
There wis an old half-finished re- 

ceiver dating from 5929. It had two 
transformer-coupled H.F. stages 
using AC/SG valves, coupled to a 
354V power grid detector, feeding 
a PM24A through a to s transfor- 

vas cross modulation. 
Later, the set was rebuilt using 

modern variable-mu valves. The 
difference in performance was very 
striking, much more than had been 
imagined. The televisor was con- 
nected up to the output transformer, 
so that the final circuit was as shown 
in Fig. i. As an accumulator H.T. 
supply vas used, it was not neces- 

of resistance was not suflicieht 
to cope with it. The motor 
was thereafter driven from the 
H.T. accumulator. Still there 
vas not quite enough power to syn- 

chronise properly, so in a few mo- 
ments another PM24A was paralleled 
' ith the first one, except that one 
fed the neon and the other the syn- 
chronising coils. This was worse 
than ever. A moment's thought 
showed that the impedance of the 

is badly affected by interference from 
the electric supply lrnes, which are 
oñly a few yards away. It must be 
remembered that the tolerable amount 
of interference is very much less when 
a powerful receiver has to be used. 
Probably the actual field strength of 
the interference is not so very high, 
oinparatively speaking. 
Owing to pressure of work, there 

was no opportunity to try the tele- 

a modern high-slope valve, I could 
not at first imagine why the asso- 
ciated tuning condenser had appar- 
ently no effect at all. As the AC/SG 
valves were used for all the tests, no 
bias was used, but this should not be 
regarded as a precedent. Many other 
objections could be raised to this out- 
fit, but there was no option, and the 
resulting amplification was very con- 
siderable. The worst trouble with it 

ture before overloading set in. Syn- 
chronising did not seem to be very 
noticeable either. 

The next evening an eliminatot 
was rigged up to supply 300 volts for 
the pentode. This improved things 
somewhat, and would almost hold in 
synchronism, but the beards were as 
bad as ever. It was found that the 
mains voltage variations were so 
greaat that the panel adjustment 
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for the efficient operation of the were obviously in the H.F. amplifier The two most common effects were, 
LS5B and DETIA, quite 650 volts and unsuitable valves, probably, due mostly to selective fad- 
could have been usefully employed The pictures received were, apart ing of high and low frequencies. The 
had they been available. Grid bias from fading and such effects, quite first-named gives a peculiar out of 
for the DETiA came from the ehm- free from shadows and hangover, (ConIined at foot of page 414). 

411 

lion on television is probably very 
much greater than on telephony, as 
allowance does not have to be made 
for such big changes. This helped 
to minimise the disadvantages of the 
arrangement. The voltages for the 
DETIA and LS5B came from elimin- 
ators, except that a battery was used 
for the LS5B bias. FIT. came from 
a 3-phase outfit using RHi half-wave 
rectifiers, delivering 500/550 volts of 
D.C. This voltage was not sufficient 

carefully, after settling down, it 
would not go out of synchronism un- 
less there were bad fading or sud- 
den change of scene. When one 
scene was faded into another, no 
trouble arose. After the first couple 
of evenings, hardly an alteration was 
made to the apparatus, which im- 
proved the image, and it was con- 
sidered that as good results as pos- 
sible had been obtained with the ap- 
paratus available. The deficiencies 

images, except on the Good- 
Night," and triple images are rarer 
still. I put down the double images 
seen on the Good-Night " to am- 
plifier kick back, but the effect vas 
rarely noticeable on other images. 
Just occasionally there would be a 
very marked case of multiple images, 
but it usually lasted only, for a few 
seconds. In these rare cases the 
images vere often more or less all 
of the sanie intensity. 

ance coupled, will take a bias of 
nearly volts, and deliver something 
like ioo volts to the next valve. 
There was, therefore, no factor of 
safety; in fact, it would be better 
called a divisor than a factor, but 
there was nothing else available. A 
pentode was tried, but results were 
not as good. 

Fortunately in television, one does 
not get the sudden changes in depth 
of modulation found on telephony; in 
fact, the average depth of modula- 

started. Results immediately ex- 
ceeded all expectations. The old 
chess-board floor came out clearly 
and distinctly, and all the beards had 
vanished. Synchronising was excel- 
lent, provided the motor had been 
running for a quarter of an hour or 
so. Once having been synchronised 

limits (which nearly always accom- 
panies the reception of long-distance 
stations) but this can be rendered 
negligible, except when very bad, by 
means of A.V.C. Much more an- 
noying, however, are the distortion 
effects, which cannot so readily be 
rectified. I have rarely seen double 

The detector, with a 9 mA steady . 

current, and a io,000-ohm anode re- 
sistance demanded a valve with at 
least 53 volts bias to accept peaks of 
ioo per cent. modulation, which 
should always be allowed for, and Fig. 3.-It was fornid 
preferably a little more for safety's eJecessarj to modsfj the 
sake. original circuit and this 

But the only valve available which ¡j the one from the 

could give the. necessary hundred odd detector onwards which 
wa.rjìnally adopted. 

volts for the DETiA was our good 
old friend the LS5B. This, resist- 

+500v. 

from a PX4 Ofl 250 volts, and prob- 
ably a good deal more. Even if one 
does not demand undistorted output, 
the limit of the DETsA is about 
watts. Modern valves would have 
enabled much better results to have 
been obtained with lower voltages 
and a much bigger factor of safety. 

If all iron was to be eliminated, 
one stage was needed between the 
detector and the DETsA for a posi- 
tive image. 

The final circuit, from the detector 
output onwards, is shown in Fig. 3. 
The H.F. and detector portions were 
still as shown in Fig. i. 

Excellent 
Results 

Rigging this outfit up did not take 
long-an evening sufficed-and all 
was ready just as the transmission 

known deficiencies of the apparatus. 

Effects of 
Fading 

The only things which spoil the 
continuous appreciation of a pro- 
gramme are the fading and asso- 
ciated effects. There is the usual 
general fading in which the received 
signal strength varies between wide 

too volts grid bias, but for television 
it is desirable to overbias it, when 
feeding the neon direct in the anode 
circuit, so that the feed current is not 
much over 30 mA on no signal. 

This sounds like a very powerful 
and expensive arrangement, and so 
it was in the days hen it was de- 
signed. Nowadays, one can get at 
least as much undistorted output 

inator previously used for the pen- 
tode HT., via a potentiometer, so 
that it could be adjusted to the best 
value. The grid leak of the LSB 
vas a o,000-ohni potentiometer, fed 

directly from the anode of the 354V 
through an H.F. filter and a 
i -mfd. condenser. The synchronis- 
ing coils and neon lamp were in 
series with the anode of the DETtA. 

but a deficiency in high frequencies 
was noticeable in the lack of detail 
in the eyes, as the pupils could not 
usually be seen. It is difficult to 
describe the quality of an image, par- 
ticularly when it often changes due 
to fading, but, apart from this, re- 
sults appeared to be well up to those 
obtainable in this country, and were 
better than expected considering the 
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point is more or less proved by the fact 
that although several other receivers 
are available, G5ZJ has been for some 
time using this actual receiver for his 
58-mc. tests. 

Consequently any little deficiencies 
which might only have appeared after 

t- 

ohm resistance mounted on the side of 
the case. This enables the strength and 
fierceness of the oscillation to be con- 
trolled and in a measure governs the 
background noise level. Other than 
the main tuner, this variable resistance 

412 

giving the almost paralysing oscillation 
one normally would experience. 

In a simple receiver, the regenerative 
valve is plate modulated by the long- 
wave oscillator so that the detector 
anode voltage swings backwards and 

I 

Super.reenerative Receiier 
Of all the receivers that might be adapted for ultra-short'-wave working, none are quite so popular as the 

- simple super-regenerative. 

ALTHOUGH several types of 
super-regenerative receiver are 
available, they are all funda- 

mentally similar. Portable midgets 

continual use have become apparent 
and removed, so now the receiver is as 
good as one can get it. Incidentally, 
if the receiver is good enough to be -used continuously for 

reception of other sta- 
tions as is the case with 
G5ZJ, we feel sure 
that our readers will 
be confident they will 
be capable of picking 
up all the signals with- 
in a reasonable range. 

Circuit 
Arrangement 

The final circuit ar- 
- rangement is a triode 

detector with separate 
triode quench or oscil- 
lator valve, and one 
stage of audio ampli- 
fication to boost up 
weak signals. A com- 
mon H.T. tap to which 
should be applied any- 
thing over 75 volts 
supplies H.T. to the 
three-valve anodes. 
The voltage applied to 
the detector is variable 
by means of a Ioo,000 

This pbotograp.5 shows Ihe compie/e receiver with the back 
of/he case open. 

usually consist of one valve which 
combines the functions of detec- 
tor and oscillator. Another varia- 
tion is to have a separate oscillator or 
qot.encher and detector valve. The 
advantage of this arrangement is that 
the circuit is much more stable and the 
quench noise is considerably reduced. 

When the receiver is to be used with 
a fixed station and can be coupled up A p/az; view of 
to batteries and accumulators in the the receiver 
normal way, the doubtful advantage of chassis show- 
compactness, economy in running costs zag the layout of 
and minimum weight are not really im- the components 

portant. A fixed receiver is generally 
used reliably to bring in weak signals 
and to be used in conjunction with a 
transmitter with a view to obtaining 
duplex working. In such circum- - 

stances, we feel that this circuit we 
have used is the most satisfactory. The 

M 

is the only control, andthat need not be 
adjusted more thanonce or twice. 

The tuning scale is calibrated in 
degrees from zero to ioo and in prac- 
tice the receiver covers from about 4 to 
-7 metres. With the coils used 8 mc. 
comes in at approximately 6o degrees. 

Readers who have not had any ex- 
perience with ultra-short-wave working 
will appreciate our choice for a super- 
regen. receiver, for in addition to its 
high degree of selectivity, we will not 
say extreme, for a super-bet would 
probably be better, it is comparatively 
flatly tuned so that stations are easy 
to receive and slight frequency wobble 
is almost immaterial. 

Although it has no bearing on the 
receiver and will probably not interest 
a number of potential constructors we 
do feel that a few words would be ad- 
visable on the super-regenerative cir- 
cuit. It is well-known that the sensi- 
tivity of a regenerative receiver in- 
creases very rapidly as it approaches 
oscillation, but the oscillating point, or 
rather just below, gives the maximum 
amplification. With the super-regener- 
ative system the application of an addi- 
tional super-audible frequency voltage 
on the grid or even plate of the re- 
generative valve allows a high degree 
of regeneration to be obtained without 
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Theoretically oscillation may develop tion for the noise level This vine shows the front of/he 3-valve soper-regen and the controls. 

413 

forwards at the frequency of the oscil- 
lator. On positive peaks the voltage is 
so high that it would normally make a 
conventional detector oscillate very 
violently. Such oscillation, however, 
has no time to develop for the plate 

Components for the Super- 
regenerative Three-valver 

BASEBOARD 
i-5-ply 9) X 7) (Peto Scotti. 
COILS 
I-set s-metre type 976 (Eddystone). 
i-Quench coil type S46 (Bulgin). 
CONDENSERS FIXED 
o-i-mtd. type o (T.C.C.) 
I-.000i type M (T.C.C.( 

CONDENSERS VARIABLE 
s-.0000i type oo (Eddystone). 
CHOKE H.F. 
5-type 947 (Eddystone). 
DIALS SLOW MOTION 
5-type 970W (Eddystone). 
HOLDERS VALVE 
3-type SWnI (Bulgio( 
PLUGS, TERMINALS, ETC. 
s-type S47 terminal block (Bulgin) 
s-phone jack type J3 (Bulgio). 
s-plug type P38 (Bulgin). 
a-mandec piugs marked H.T. plus, HT.- (Clin). 
PLUGS TERMINALS, ETC. 
a-spade terminals marked L.T. positive, L.T. 

minus (Clin). 
RESISTANCES FIXED 
I-i-megohm s-sratt type (Erie). 
n-o,000-ohms s-malt type (Erie). 
i-000hm I-mutt type (Erie). 
RESISTANCES VARIABLE 
s-ioo,000-ohsn (Rne( 
SUNDRIES 
i-type 975 beacket (Eddystone). 
i-Insulating coupling (Jackson). 
s-Packet bushing mashers (Bulgin) 
6 inches 4 BA. Brass rod. 
Wire and sleeving (Goltone(. 
SWITCH 
I-type S8o (Bulgin) 
TRANSFORMER L.F. 
i-AF8 (Ferranti). 

ACCESSORIES 
CABINET 
s-metal type 974 (Eddyslone) 
VALVES 
s-HLuK (Marconi). 
s-PT2 (Marconi) 
A complete kit of pacts can be obtained from 
Peto-Scott, Ltd. 

voitage swings nown on tne rollowing 
half cycle of the secondary oscil)ator. 

during positive half cycles, but the am- 
plitude of such oscillation will be of 
such a low order as to make it of little 
consequence. Operated under such 
conditions a regenerative detector will 

A 

9Cc. 

L'?) 
I 

50,000 

thethreec3Z 
POnces 

5-IO cuje/re 

sefd. 

give an amplification 
factor several million 
times greater than that 
of a leaky-grid detector 
worked inside its oscilla- 
tion point. 

Variations on this ar- 

rangement have been 
evolved and in some 
cases one valve is made 
tocombine the functions 
of detector and oscilla- 
tor. This arrangement 
is only to be advised 
when the receiver is to 
be of portable construc- 

is fed into a sintple low-frequency stage 
in which we have used the popular. 
sized Ferranti transformer type AF8. 

To simp)ify battery connections we 
have embodied automatic grid bias. 
A)though the value of bias resistance 
chosen does not strictly conform to the 
manufacturer's specification, a small 
pentodo valve such as the PTz used, 
we find that 500 ohms is approximately 
the correct value. Across the moving 
arm of the soo,000-bhm potentiometer 
is connected a s-mfd. fixed condenser. 
This condenser is rather important for 
it prevents noise from the moving arm. 

We do not anticipate that readers will 
have any difficulty in the construction 
providing one or tsvo little points are 
mentally noted. First of all the metal 
case is supplied With the main escut- 
cheon hole a)ready drilled, while the 
hole for the volume control, jack, and 
on-off switch can be cut very simply 
for the metal is quite soft. 
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- - increases fairly considerably while the 
maximum sensitivity is decreased. If, 
however, the receiver is for local work 
so maximum gain will not be required, 
then it is immaterial whether or not a 

e ... separate quenching valve is used. 

A Stable 
s Circuit 

Anyway as we have mentioned we 
A close-up of required the most stable circuit with 
the receiver in sufficient amplification fully to load a 

'F 

- ''' 
' 

' 

j 
, 

its metal cace, small loud-speaker. The detector 
valve operates on the Hartley principle 
so that only one tuning condenser is 

,,..- 
L 

required. This condenser is an Eddy- 
- 

. stone type 900 with a capacity of 
i 

t .- micro-microfarads. Quench coils can .. 
t - - be home-constructed, but we feel that in 

- view of the losv cost of this Bulgin corn- 
- 

ponent it is hardly worth while winding 
on about 2,000 turns on a pair of quench 

- 
J .. coils. Speech output from the detector 
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a skeleton. lt seems reasonable to 
suppose that phase distortion was 
combined with the selective fading, 
as it seems unlikely that mere fre- 
quency distortion would account for 
all effects seen; but on the other 
hand no effects were noticed which 
were attributed to phase distortion 

READ TELEVISION 
& SHORT-WAVE WORLD 

REGULARLY 

414 

more than is broadcast reception, and 
that there is plenty of interest and 
field for experiment. Reception tech- 
nique is somewhat different, perhaps, 
from the usual, but there are no out- 
standing difficulties. The necessary 
apparatus is not as expensive as 
might be imagined. 

"Receiving B.B.C.Television in Iceland" 
(Conlimied from page 411.) 

focus " appearance to the image. 
This changes quite often, giving a 
rather peculiar effect, but it is rarely 
enough to spoil the image alto- 
gether. The second gave a more un- 
pleasant appearance, but was rarer. 
In this case the whites brightened 
and widened, and the greys disap- 
peared, the blacks becoming more in- 
tense, so that the result looked like 

unaccompanied by frequency distor- 
tion. 

Unusual 

Distortion Effects 

It is remarkable that these distor- 
tion èffects are to all intents and pur- 
poses unnoticed when listening to a 
programme from London National on 
the television receiver with a really 
good loud speaker. For this reason 

I feel inclined to think that phase dis- 
tortion must play a considerable part, 
even though one remembers that the 
ear is so remarkably accommodating, 
whereas the eye is not. Lack of 
time and facilities prevented any ex- 
perimental work on this, which would 
seem a very good field for some use- 
ful work. 

I hope that this will suffice to show 
that television reception is not im- 
practicable over long distances, any 

possible acually to walk around with 
the receiver having batteries and accu- 
mulators resting on top of the case with- 
Out experiencing any variations in tun- 
ing. 

For normal use up to two or three 
miles no aerial is required at all, while 
rarely is it necessary to use more than 
8 ft. 6 ins., total length. If hand capa- 
city is to be kept down to negligible 
proportions an earth connection is es- 

sential unless a doublet or Zepp type 
of aerial is used for reception as well 
as for transmission. 

5-metre 
Coils 

With regard to the coils these are 
most important and it is advisable, if 
you have not had any previous experi- 

The original model of the three-va/re caper-re 
which the design of the receiver described 

turns of twelve-gauge wire, spaced 5 
mm. and covering 25 mm. The gap 
between the two three-turn coils is ¡8 
mm. while the gap between the grid 
coil and the single turn coupling coil is 
6 mm. 

We can thoroughly recommend the 
Marconi midget valves. In addition to 
taking up considerably less space than 
the normal battery type they appear to 
give greater efficiency and they are cer- 
tainly quite free from microphonicity. 

Refer to the plan view of the receiver 
and you will notice that beside the 
earth terminal is a 4 B.A. bolt. This 
bolt serves two purposes. lt actually 
earths the metal case and at the same 

generative upon best thing to do is to 
is based, adjust the tuner un- 

til a dip in the 
noise level is heard. 

For the next few months interest on 
five metres will be at its maximum. 
During the evening several transmis- 
sions can be heard, while on Sundays 
all stations that are equipped usually 
transmit almost the entire day. 

The photograph above shows the 
original experimental model of this 
super-regenerative receiver and we have 
published it for the benefit of those who 
wish to construct a simple lash up with- 
out going to much expense. It certainly 
works very effectively, but make quite 
sure to use an extension spindle to pre- 
vent hand capacity. 

nce and capacity network before the 
quench coil is screwed to the baseboard. 
Similarly with the L.F. transformer it 
is advisable to connect four lengths of 
wire to the four terminals before this 
component is firmly fixed, Other than 
that construction should not present any 
(lifficultieS. The valve holders are all 
of the five-pin type, but to prevent any 
confustion we have removed the fifth 
contact from the detector and quench 
valve holders. The fifth contact on the 
pentode is, of course, the screen con- 
nection. 

So as to keep losses to a low level 
the aerial and earth terminals are 
mounted on Steatite. This is another 
Bulgin short-wave component and the 
first Steatite block we have so far used. 

Notice that in addition to the re- 
ceiver being housed in a metal case the 
tuning drive does not make direct con- 
tact with the spindle of the condenser. 
A LB. insulated spring coupler is used 
to link these two components together 
so that the possibility of hand capacity 
is extremely remote. In practice it is 

quired band. However, for those who sion should be anything over 75 volts. 
are interested, the coils consist of three The regeneration control should be ad- 

justed so that the 
r ---'--" -.'.---- "-' quench noise is 

down to a reasonable r, level, but remember 
that immediately a 
signal or even a 

- carrier is received 
the quench noise is 
ieduced according 
to the strength of 
the signal. With 
an R7/8 carrier the 

( , ?. / noise level is very 
. 7/ , 

low indeed and no 
fJfp r ?- worse than an aver- 

/ 
- 

(,,( 

age short-wave re- 
ceiver. 

- Tuning is very 
simple. There is no 

- - need to listen parti- 
- cularly for speech 

I for smmediately a 
- .arrier is received 

down goes the 
quench noise, so the 

AND 
SHORT-WAVE WORLD JULY, 1935 

Constructioñ ence with these high frequencies, to buy time holds the baseboard into position. 
When constructing connect up the the Eddystone set so as to make quite As we previously mentioned, bias is 

ouench coil and its associated resist- sure that you are actually in the re- obtained automatically and high-ten- 
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metric optics. It is proposed, there- C- 
for, to confine ourselves to the study 

I 

of that form of electron microscope L 
using electrostatic fields for focusing Fg. 3.-Scheme ofihe e/ec/ron-microcope wi/h immersioti-objecrive. 

415 

lens L,, giving an enlarged image at 
B!. This image will be projected 
either by means of a second convex 
lens L! or a concave lens L, as in 
Fig. ib, and can be viewed as a mag- 
nified image on the viewing screen S. 

The same results can be obtained 
in electron optics on analogous prin- 
ciples, since it is possible to obtain 
different combinations of various 
types of magnetic and electron lenses. 
The systems employing electron 
lenses are, however, simpler than 
those using a magnetic field, since the 
latter have no true analogy in geo- 

Fig. z.-Conceitraiing an eleciron-beam by means 
of an immersion-/ens. 

* (Natur vissenschaften-Vo1. 90, p.49.) 

8 

Fig. i.- Microscopic projecting systems. (a) Two-step magnifying system. (b) Magnifier 
according to Brin/se. 

obtainable with such lenses is limited 
by the dimensions of the length of 
tube in which they are employed and 
of the lens itself. 

Optical 

Parallels 

A knowledge of geometrical optics 
tells us that higher degrees of mag- 
nification would be obtained with 
systems using two lenses such as the 
combination shown in Fig. Ia. The 
object G is situated a short distance 
from the focal length of the convex 

a 5 

focal ,t'ornt at 
'""S OOeJt2OO 

I' 

mm. 

tamed. This lens system can be des- 
cribed as an " immersion-objective 
system, since the electrons emerge 
from a field having one value of elec- 
tro-optic refractive index into a field 
having an index of another value. 

To obtain the best possible image 
it is essential that the mounting and 
assembly of the cathode and electrode 
system be done with the utmost pre- 
cision. A displacement of a fraction 
of a millimetre in the diaphragms in 
any direction results in a considerable 
reduction in quality of image. In 
order to screen the cathode from 
interference and stray charges, the 
anode diaphragm A is made in the 
form of a large disc or drum, and the 

A using electron beams, by means 
of which enlarged images of illumin- 
ated objects or hot cathodes can be 
obtained. The simplest projection 
system is the simple electron lens, 
which has already been described in 
earlier issues. The magnification 

The Brache 
Electron Microscope 

The first microscope of this nature 
was built in 1932 by E. Brüche*. He 
employed two diaphragms connected 

B2 

electrons emitted from the plane 
cathode K. In Fig. 2 the potential 
field of this projection system and the 
form of the electron beam are shown. 
The electron beam in the field under- 
goes a strong converging field, due to 
the influence of the first diaphragm 
lens G, and then the second dia- 
phragm lens A. 

This arrangement is simijar to the 
microscope shown in Fig. ib, the so- 
called Brüche Magnifier." It 
should be noted that it produces an 
inverted image. With final electron 
velocities of 200-800 volts a total mag- 
nification of ioo can easily be ob- 

ELECTRON MICROSCOPY 
By Robert I. Rosenf elder. 

There is a most interesting parallel between the light beam and the electron beam. This article describes the electron 
microscope which operates on the same principle as the ordinary optical microscope but makes use of the electron 

beam and electronic lenses. 

THE term "electron microscope" or " electron lenses " as they are to two potentials which gave an in- 
is given to projection systems termed.- creasing degree of acceleration to the 

JULY, 1935 
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tions of the luminosity on the screen. the value of c, in lengthening the 
Images of the cathode surface are ob- 
tained at values shown in the charac- 

- Vg/Va path of the beam and in decreasing 
the aperture of the diaphragms. It 

teristic of Fig. 4. . Fig. 5.-Calibration curves of the ibimersion- * Annalen der Physik, Vol. 15, p. 145, 
An interesting point about the objective microscope. 1932. 
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hood of the cathode. The dimen- 
sions of the system of Fig. 3 which 
has proved to be satisfactory, are as 
follows:- 

Dg - 1.2 rn/rn. 
Da - z.o rn/rn. 
d - .95rn/ifl. 
L -240 rn/rn. 

The adjustment of the image on the 
screen may be rnade by varying the 
distance C or by varying the grid 
diaphragm potential Vg. Any 
change in the anode diaphragm poten- 
tials Vg, which affects the accelera- 
tiòn of the beam, will result in varia- 

-° - ° Ve/Va Electron microscopes usually work 
at a magnification of 6o and are of 

A /«f 

q/\ the greatest use in examining the sur- 
face of cathodes for emissive pro- 42 

\ perties and for uniformity of activa- 
tion. 

The first electron microscope has 
°' already yielded interesting results on 

1° the activation and reactivation of 
/ cathode surfaces, establishing, for 

1 

/ example, that the surface of an oxide 

Ø 
cathode should be rough to enable it 

z to withstand overload.* 
Higher degrees of magnification 

can be obtained by further deereasine 

-4001;. 

o -qz r 

T 

Fig. 4.-CharaCterisIics of the immersion-objeclive 

grid diaphragm G as a concentric 
cylinder, as shown in Fig. 3. The 
inner edge of the diaphragm aper- 
ture is made of thin molybdenum 
sheet which will withstand the very 
high temperatures in the neighbour- 

decreasing value of c, the refracting 
surfaces approaching the cathode be- 
coming more sharply bent, thus giv- 
ing a higher refracting power. 

It shoLild be noted that the magni- 

tn 

'.! 
Vi/Va 

®J40 

in Fig. a, becoming a calibration 
curve. This enables the magnifica- 
tion to be calculated for any ratjo of 
Vg/Va. 

Distortion 

Ovving to distortion the images on 
the screen can only be taken to be 
accurate over a limited central area. 
The curve of Fig. 5b is plotted from 
photographic observations and shows 
that the projected zone B at Vg/Va 
= ox abruptly decreases in size. 

The curve of Fig. c is plotted from 
values given in Fig. a, and shows 
the diameter of the cathode which 
can be projected on the screen. By 
replacing the simple grid diaphragm 
with a specially shaped one (Fig. 6) 
it is possible Io enlarge the surface 
zone of the cathode up to 70 per cent. 
-about times. 

0LII 
Vc t 

i .3 4 à 

00Ji 

10011 

01 

- loo 

-200111 Va75o 
-3O0 L=240r 

cmrn.'g 4c. 

It is thus possible to obtain a 
limited image of the cathode surface 
with negative grid potentials since 
the line of zero potential defines an 
area on the cathode surface which 

cnrnì 
can be projected on to the screen. 

The curve of magnification obtain- 
able with this system (Fig. 4a) be- 

comes approximately hyperbolic, as 
nt. in the case of the optical lens. The 

magnification thus increases with a 

Fig. 6. - Improved 
grid diaphragm for the 

i,,lmerjioa objective. 

i £h?, 

Mth Va=corisI. 

L4omrn. 
150 1% 

100 f' 

50 

curve of Fig. 4b is that for small 
values of e (below 0.5 mm.) the poten- 
tial Vg may be increased to a very 
high negative value without the elec- 
tron flow being cut off. This is due 
to the fact that for negative values 
of Vg the potential surfaces lie close 
to the grid diaphragm and the line of 
zero potential becomes perpendicular 
to the cathode surface, as seen in 

fication is independent of the anode 
potential Va and that the quotient 

Vg/Va 
remains constant. The curve 

M = f(c) can therefore be redrawn as 

A 
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standards which is not always available. 
One way of obtaining a standard is 

to use two 43-in, copper rods, 
mounted parallel on a piece ot wood 
approximately i in. apart and joined 
together at one end with a single turn 
coil of i-in. diameter. When the 
looped end is held close to the coil in 
a receiver oscillation will stop, indicat- 
ing resonance. That seems to be about 
the only way of frequency measurement 
for the listening station. If a transmit- 
ter is available then, of course, fre- 
quency measurement is greatly simpli- 
fied. 

ated by about 8 ins. Connect up by 
a coupling coil as indicated, and con- 
nect a neon lamp across the extreme 
ends of these two wires. The trans- 
mitter should be adjusted until the 
neon gives maximum light. When 
this point is reached it shows that the 
transmitter is resonating at the same 
frequency as the Lecher wire system, 
but, of course, no actual frequency is 
known. To determine the frequency of 
the transmitter slide the neon lamp 
along the two wires towards the trans. 
mitter with a piece of wood or some 
other insulator to make quite sure that 

Fog. z-Arrange the chor/ing links co the neon 
lamp can be moved along the aerial quite easily. 
The làmp should be of/be low wattage indicator type. 

ned out very carefully as it can be nar 
rowgd down to less than half an inch. 
A point should be found on either side 
of the neon lamp and when these two 
positions have been found they will be 
exactly one half-wavelength apart. The 
distance between the two points should 
be measured with a yard stick, multi- 
plied by two and reduced from inches 
to metres to give the wavelength of the 
oscillator. 

LIJI 
.00001aC>1filt\tG. 

f 

Fig. s -A Licher wire aerlal is erected in this say. 
The length of each ride need noi be very accurate. 

quite easy to use an absorption wave- 
meter, of course, always providing the 
meter can be calibrated up against a 

This arrangement was checked up 
against the standard Lecher wire sys- 
tern and was found to be comparatively 
accurate. Anyway, for those who do 
not wish to go to too much trouble with 
their experiments this idea has much in 
its favour. To obtain a high degree 
of accuracy there is no alternative to 
the Lecher wire system. 

Actually the idea is to work on har- 
monics of the 5-metre transmitter. 
Erect two wires, as shown in Fig. i, 
these wires are 21 feet long and sepal- 

wave. 
Construct a shorting bridge, as shown 

in Fig. 2, from a piece of copper wire 
with a loop at either end. This bridge 
should then be moved up and down the 
Lecher wire until the spot is found 
where a short-circuit does not have any 
effect. This operation must also be car- 

L _ I. 

".3 
Brogue's formula À = -A of the molecule. (The diameter of of 0.4 have been obtained. 

mv /V the argon atom is 3 À.) t Zeitschrift für Physik, VoI. 90, p. 748, 

an electron being accelerated with a The formula of the magnification 1934 

Ibid., Vol. 92, 
. 
462, 1934. - velocity of 150 volts ha a wave- of the immersion objective of Fig. 3 § Ibid., Vol. 87, p. 58o, 1934. 

-I 

¡ 

the capacity of the body does not upset Frequency Measnrin the tuning. 
The tube will slowly lose brilliancy 

until it fails to strike, but still keep on 

011 1IIICtIICS By G5ZJ. 
pushing alone the Lecher wire until a 
second point is reached where the bulb 

NE of the biggest problems con- In my original experiments I erected again strikes to full brilliancy. If the 
Ufronting the amateur interested in a simple aerial half-wavelength long measurement is to be accurate be very 
5-metres is how to determine in 

i 
and fitted in the centre of it an ordinary careful to find the exact spot which 

some easy way the actual frequecy to flashlight bulb. When the transmitter gives maximum light.. This second 
which the receiver or transmitter is was correctly tuned to the centre of the spot is then exactly the centie of a half- 
tuned. - 5-metre band the bulb lit up to full wave, and a second operation is then 

With an oscillating receiyer, it is brilliancy, necessary to find the ends of the half- - 

microscope over the optical type is in 
its greatly increased resolving power. 
The limit of resolving power of the 
optical microscope depends essen- 
tially on the wavelength of the light 
used, but under the most favourable 
conditions does not exceed 2,000 A. 
In practice a good microscope will 
separate particles at a distance apart 
equal to half the wavelength of the 
illumination used. According to de 

h 

I ______ _ 
.0 

- Pig. 7.-Plan showing 

I 

O-2 io toa « io A 
. hbe relation between 

I 
I I light waves malter 

.. 
'ave. 

protort. I . . . 

MATTP. wAvr. . . . 

should be enabled to see the diameter solving power, and resolving powers 

magnification. 
The principle is not only confined 

to the study of hot cathodes, but is 
applicable to cold cathodes in which 
the emission is due to positive ion im- 

pact or the action of ultra-violet rays. 
Another development which is yield- 
ing successful results is the electron 
microscopy of objects through which 
the beam can be made to pass. 

Th advantage of the electron 

lengths of .i and oui respectively, 
the latter wavelength being to 
io that of the visible spectrum. Un- 

fortunately, owing to difficulties of a 
physical nature these figures cannot 
always be attained in practice, or we 

c -- o 
a constant of 037f. The highest 
practical magnification obtained by 
the two-stage system has been i4 or 

15,000 Af. which is 8 times that of 
the optical microscope as regards re- 

ELeCTROMAGNeTIC (LIGHT) WAVCG 

JULY, 1935 
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is also possible to introduce an "eye- length of i.o À. Electrons of x. kV k.L 
piece lens" to give a still greater or even i coo 1cv result in wave- LS approximately M k being 
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+ 
I Fig. 2.-Met/Jod of oller/ng voilage on deflector 

___ 
pa 

Fig. i-Method of supply will be altered. Once the 
4t iJ 1)/ng three ¡tibes lo- picture ratio has been adjusted how- gelber, 

ever, the value of the capacity does 
not change and the frequency of the 
time-base can be adjusted to The 
require(l value. 

Modulation was applied to each 

-_P 
tube independently through a large [' .E']J Modulation condenser and a volume control from 

Input the supply line. The time constant 

little experiment this proved to be 
quite easy of accomplishment. 

A standard B.1'.S. cathode-ray re- 
ceiver was taken and slightly modified 
to allow of the additional require- 
.ments. This receiver contained a 
power unit delivering 2,000 volts with 

each tube independently. Actually, 
all the controls can be operated by 
means of potentiometers across the 
common power unit, so that the extra 
apparatus required is remarkably 
small. 

An interesting point arose regard- 

ETT'l - 

only precaution necessary with the 
capacity potentiometer arrangement 
is to ensure that the condensers used 
are small relative to the condenser 
used for the time-base, since they are 
in parallel with the time-base con- 
denser so that the frequency of the 

tubes while the third one was a 6-in. 
green tube. Curiously enough, al- 
though this was showing a smaller 
picture, the green colouration at- 

tracted many people and drew numer- 
ous expressions of approval. 

The method of operation of these 
receivers was interesting. It was 
decided that instead of using three 
entirely separate receivers an attempt 
would be made to operate three tubes 
off one master receiver, and after a 

from the common supply. 
This proved to be practicable. The 

various deflector plates were all tied 
together as shown in Fig. i, while 
separate voltage supplies were taken 
for the gun, focusing and shield elec- 
trodes and filaments of the various 
tubes. This latter areangement was 
found to be necessary for, if the vari- 
ous tubes are not all identical in 
characteristic, it is necessary to con- 
trol the focusing and brilliance of 

meter on the more sensitive tube so 
that the scanning voltage applied to 
the deflector plates was less than the 
full amount. By using pre-set con- 
densers it is possible to alter the pic- 
ture shape as required, and the ar- 
rangement proved a particularly 
flexible one. 

Other methods of reducing the 
voltage supply to the deflector plates 
were tried, but they did not prove 
successful and were abandoned. The 

some details of the receiving arrangements. TbIt photograph shows J. H. Rejner, who was respoasibie for the installation al Messrs. 
Lewis dernonstraliog one of the ca/bode-ray receirers. 

ALTHOUGH the low-definition 
character of these transmissions 
has been emphasised, the inter- 

est displayed has been quite remark- 
able. The greatest interest seems to 
have centred round the three cathode- 
ray receivers which were on view. 
Two of these were using 8-in, sepia 

an adequate reserve for two additional 
tubes, and a scanning unit which 
provides the necessary horizontal and 
vertical scanning voltages. 

The current taken by the deflector 
plates is negligible so that it should 
theoretically be possible to connect all 
the tubes in parallel and operate them 

ing the varying sensitivity of the 
tubes. The two large sepia tubes 
were found to differ slightly in sensi- 
tivity, and if the picture was made to 
fill one of the tubes it gave altogether 
too large a picture on the other and 
vice versa. This difficulty was over- 
come by using a capacity potentio- 

AND 
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THE (j: 

.:LEWIS 
DEMONSTRATIONS 

b 

Last month we gave a brief description of the 

transmitting arrangements used for the 30-line 

television demonstrations, which have been 

touring some of the provincial cities. Here are - 

f /' 
ØPN 
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as the Magnavox 6fX, would be sure 
of unusually fine results.. The actual By winding the grid inside the anode coil the trans- 

mit/er is kept much cuore s/able. 
valves specified are obtainable from I 

Claude Lyons. ... .. ........ 
Battery-operated 

I 

The grid leak of 25,000 ohms is satis- 
factory for American valve specified, 

Portable Transmitter but ssith English valves it may be 

I.N 

view of the interest in portable I advisable to reduce this valve to io,000 

transmission we took particular note I ohms. Twisted feeders are recom- 
of. a two-valve rig published in the mended in preference to Zepp feeders, 

419 

the radiating portion is high above any 
near-by building. Cx has a capacity of 
.00005; C2, .00004; C3, .00035; C4, 
.0004; C5, .00i; Co, .00035. Lx, 2 and 
3 are cut to resonate at the required 
frequency. As a general rule, Lx has 
a diameter of five inches, L3 two turns 
of tsvo inches, while L2 is a high-fre- 
quency choke of the power type. 

(Continued in 3rd column of next page) 

As no transformers are jo //jjs amplifier the escI is kept low while qualiijc is of Every station .cbocdd bave:a'meier of this tJpe. Most of - 
the highest order. With this amplifier I/se hum /eel is less thai, . volt R.M.S. the components should already be on hand. 

coupled so that the only expensive com- 
ponents are the decoupling condensers. 
Although this type of arrangement is 
not popular amongst English amateurs 
we fail to see the reason, for no matter 
what other circuit is used we do not 
feel that the quality can be improved. 
The power output when using two 
type 5o's is in the order of io watts, 
while if British valves are substituted, 
such as the D0s6 or PP5/400, approxi- 
mately 10/12 watts are available. 

We have not shown smoothing 
arrangements for this is quite conven- 
tional, but it will be noticed that o 
volts are required instead of the usual 
400-500. The idea of this is to allow 
for voltage drop across the anode resis- 
tances and across the primary of the 
output transformer. Readers who wish 
to obtain the maximum quality from 
the gramophone pick-up would be well 
advised to consider this type of ampli. 
fier which, if it were used in conjunc- 
tion with the high-fidelity speaker, such 

while the grid coil is simply threaded 
inside the plate coil. The coil and con- 
denser should be designed for high- 
capacity operation, for this gives com- 
plete stability and maximum efficiency 

itYovOS°Mfd 

r' 

4/\Jicf 

5-metre Ultra- 
- audion Oscillator 

WE have been hearing quite a 
lot about the 5-metre transmis 
sions from \\T9GFZ so we 

obtained some details of the apparatus 
in use. It turns out that a simple 
ultra-audion oscillator is used with a 
852 valve.. An unusual feature of this 
transmitter is the single-turn copper 
strip -tank coil. Although the actual 
apparatus is used with an anode volt- 
age of 2,500, English amateurs will no 
doubt make the necessary modifications 
so as to use British valves for low 
power. 

An input of 300 watts is obtainable 
-on five metres, rising to 400 watts at 
io metres. The oscillator is loosely 
coupled to the aerial to minimise .f re- 
quency shift should the feeders or 
antenna move in the wind. The aerial 
is of a simple half-wave type with 
series-tuned feeders and erected so that 

550V 

An R.C. Coupled 
Quality Amplifier 

AMERICAN amateurs appear to 
specialise in unusual amplifier 
designs. In " Radio News 

there is published a circuit using a type 
24A valve followed by two 53's in push- 
pull driving two so's in push-pull. 
Naturally, in addition to the quality 
being of the highest order, the hum 
level is exceptionally low and, owing 
to the fact that no transformers are 
used at all, the amplifier is completely 
stable. 

The entire amplifier is resistance- 

A Review of the Most Impor- 
tant Features of the World's 

Short-wave Literature 

Australian publication, Wireless 
Weekly." It consists of push-pull self- 
excited oscillator and can use either 
2-volt battery-operated valves or any 
type of directly-heated triodes which 
will give the required wattage. 

In this circuit the grid coil is wound 
directly inside the plate coil; the latter 
coil can he made of copper tubing, 

for it has been. found that the Zepp 
arrangement causes someivhat more 
reaction in the aerial on the frequency 
of oscillation. All the components 
must be rigidly supported and arranged 
so that the leads are as short as pos- 
sible. Incidentally, in some instances 
when the key is mounted on the same 
table as the transmitter the vibration 
set up will cause frequency variation. 

The use of a self-excited oscillator 
is not recommended except for Q.R.P. 
work, because a serious compromise of 
power output must be made in order to 
get a good note with complete fre- 
quency stability. 
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Inter.eleetrode Capacit 
By Malcolm Harvey - 

The writer spent many months .measuring the inter-electrode capacities of different 
types of valves tò find out which, was the most suitable for short-wave work. A 
method of measuring the minute capacities was evolved, which is described here. 

It will prove useful to set designers and experimenters alike. 

QTHER than by comparative The actual bridge circuit used i 

checks with different types of shown in the illustration on this page. 
valves the only reliable method It is quite conventional and should be 

city will drop, it will be off-set by an 
increase in capacity from cathode to 
plate and cathode to grid. 

The cathode-to-grid capacity Ccg. is 
referred to as the input capacity and is 
in parallel with the tuned circuit. 
Capacity Ccp., the output capacity, is 
actually a shunt to the load circuit into 
which the valve is .feedingits output. 

The Short-wave Radio Worid 
(Continued from preceding page). 
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Th Measnremenl of. Valve lcapacityto a very low figurç. In this 
case, although the anode-to-grid capa- 

420 

of small capacity measurement is to 
use a bridge. 

Some years ago I tried a very rough 
method by simply using a single valve 
detector circuit. With this circuit the 
detector valve was plugged in and the 

M 

A capacity bridge of this kind is useful to check 

detector valve capacity when the valve is to be seed 
on ultra-short waves. 

receiver re-tuned to a certain low wave- 
length. Asecond valve was then used 
and the receiver re-turned to the original 
wavelength. As the condenser was cali- 
brated, the change in capacity needed 
to bring the receiver back to the 
original wavelength could be seen at a 
glance. The change in condenser 
capacity represented the inter-electrode 
capacity of the valve between grid and 
cäthode. 

This idea was fairly satisfactory, but 
not sufficiently accurate. Of course, 
the amateur can tell at a glance which 
of two valves has the higher, inter- 
tlèctrode capacity by noting whether, 
the tuning condenser has to be altered 
up or' down in capacity to retain the 
ongitial signal. 

The Bridge ' 

Method 
If thé receiver is left tuned to about i metres,' variations will be more 

marked'than 'on' higher wavelengths. 
Any 'sérious amateur or set deéigner 
will at once see that these methods,. 
although being satisfactory for corn-, 
parative checking, are of little practi- 
chi use. In view of'this, a bridge was 
evolved that really was efficient down 
to quite low capacities; in fact, capa- 
cities of the order of 2 0f. were 
òbtained without difficulty. 

used in the following way. 
Resistances Ri and R2 are the ratio 

arms and should be approximately 
500,000 ohms each. The two small 
condensers Ci and C are on the same 
shaft as the resistances, and arranged 
so as the capacity of one condenser 
increases as the other decreases. 

C3 lO a fixed condenser of about 
50 jqof. capacity. C4 is a calibrated 
straight-line capacity condenser of 
about 40 micro-microfarads, while C5 
is a small uncalibrated condenser of the 
vernier type to make the bridge balance. 
With C4 set at zero-the maximum 
capacity-Ci, C2 and C are varied to 
obtain this balance. 

Any valve to be measured is then con- 
nected to the bridge at terminals i, 2 

and , with the plate, grid and cathode 
to the proper positions as marked p, g 
and c. Condenser C4 is then decreased 
in capacity . to restore the bridge 
balance. 

The amount of capacity by which C4 
is decreased to obtain this balance is the 
capacity between the electrodes 
measured. That is, the electrodes con- 
nected between terminals t and 2. 

If the special connection from 3 to 
M is not used, the capacity measured is 
Ccp. increased by Chat of Ccp. and Cgp. 
in series. (Cgp. = grid to plate capa- 
city, Ccp. = cathode 'to plate capacity, 
and Ccg. = cathode to grid capacity.) 

By re-inserting the valve across 
terminals i, 2 and , and again balan- 
cing the bridge, other electrode capa- 
cities can be measured. 

In screen-grid valves, the plate is 
shielded from the control grid by the 
addition of a screen, so reducing the 

TELEVISION 
AND' 

- 'SHORT-WAVE WORLD 

Month by' month Television and 

Short-wave World is the publication 

that will keep you abreast'of the many 

developments that are taking place in 

television and'allied subjects. 

Order yoUr éolsy to. be délivered 
regularly. ,. 

For those who are interested in 
5-metre low-power transmission this 
circuit can be recommended. A suit- 
able valve is the new Mullard TZO/25. 

Short-wave 
Radio Oscillator 

MANY amateurs feel the need of 
an instrument that will check 
the quality of their own trans- 

mission and at the same time work as 
avalve voltmeter to check signal volt- 
age. In the current issue of Q.S.T. 
we notice such a piece of apparatus. It 
has been so arranged that the diode 
rectifier section can be cut in or out of 
circuit by Si. With the diodes cut in 
for. monitoring, the triode section of 
the valve is used as an L.F. amplifier. 
Switch 2 in the anode circuit cuts in 

. ne- HT+ 
The ultra-audjon oscillator is very simple ' and 

capable of bridging long distances on metres. 

either the headphones for monitoring or 
an o-i milliammeter for voltage 
measurement. A 120-volt high-tension 
battery will be ample, while the corn- 
pone'nts are of a perfectly standard 
type. The double diodetripde valve 
can be obtained from any British valve 
maker, whilé the actual iA6 is obtain- 
able from Claude Lyons. With o volts 
high'tcusion an input of 2.5vOlts AC. 
gives - a full-scale deflection on the 
milliamp meter, while with 120 volts 
high tension 2.2 volts are required to 
give a maximum reading. 

For .monitoring purposes a. pick-up 
coil of the correct inductance should be 
connected across the tuning condenser 
in the usual way. 
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This is ihe Edqysione siolion G6SL radiating with a power of o watts on a wavelength of metres.- t - pa .423.) - 
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are also in use at GZJ, where an out- 6XN, Weiwyn Garden City; and 5ZJ, The chief object of the tests was to 
contact Stratton's station 

. .....S».»-. - - - at Birmingham (G6SL), 
so a beam array with 

N-S directional properties 
- . was erected. This antenna 

was of the half-wave volt- 
age-fed type, and con- 
structed on similar lines 

to 
the one described in the 

current edition of the 
A.R.R.L. Handbook (page 
148). It was originally 
announced that tests 

.- would also be made using 
a further beam antenna 
for E-W working, but 

i this idea had to be can- 
celled as it was found im- 
possible to erect a seconti 

j I 
. 

beam array. 
The receiver wás a 

I! 
quenched two-valver em- 

s I.j. ploying a triode in the 
s low-frequency stage. For 

S the transmitter, the con- 
-, 

- I 
ventional T.N.T. (tuned- 

II 't r ) 
plate resonant-grid) dr- . 

' 

j 
. 

¡ 

fl 

cuit was used, employing 
as oscillators two Ediswan 
PV6X tubes in, push-. 

- ' 

- (Con/lewd al fool of . 

quently. In addition to daily tests, 
definite transmissions take place every 
Sunday at the following times: 10.30 
am, until 12.30 p.m., with ten-minute 
intervals for listening or for possible 
two-way communication. 6SL also 
radiates on Sunday afternoons between 
3 p.m. and p.m., again with ten- 
minute listening periods. All trans- 
missions are on telephony with an 
aerial array beamed to south-east of 
Birmingham. 

G2DV is standing by on 40 metres for 
reception reports of G6SL so that other 
amateur stations who may not be trans- 
mitting on five metres can keep in 
tòuch. 

The transmitter in usé at 6SL has a 
power of o watts and uses a pair of 
Mullard TZO/25's in push-pull. 
These new Mullard valves, inciden- 
tally, are only just available and are 
actually the redesigned T25D's. They 

G6XQ.-J. S. Owner, 135 Springfield 
Road, Moseley, Birmingham. 

G6XJ.-A. C. Edwards, 62 Wellhead 
Lane, Perry Barr, Birmingham. 

G6XK.-A. C. Edwards, 62 Well- 
head Lane, Perry Barr. 

In South London, stations active are 
too numerous to mention, while other 
amateurs are dottéd plentifully along 
the south coast. 

Essex . 

Stations 
In Essex several stations are active, 

including 6UT, Chingford, 6NW near 
Leigh, UK in Chalkwell, and many 
others. 6DH in Clacton, although 
primarily interested in ten metres, is 
also active on five metres. Another 
good spot is in Hertfordshire, where 
5FB and 5VT, Bishop's Stortford; HO, 
Hoddesden; 5RD, Abbots Langley; 

In Lancashire numerous stations 
have been heard at odd times, but 
readers are advised to get into touch 
with G2IN in Southport, who is 
situated in a fine position. 

A large number of Kent stations has 
been doing good work during the past 
few months, so any readers in the 
Gillingham area will be sure of hear- 
ing test transmissions. 

TesIs from the 
"Daily Telegraph" 
Building 

Tests carried out b GKA from 
the rpof of the Daily Telegraph 
building in Fleet Street created great 
interest. Signals from KA have been 
well heard, so listeners in London and 
the home counties are advised to look 
out for future schedules: Here are 
some details of these tests. 

The following infórmation will interest readers who have built 5-metre receivers. Most of the stations mentioned will 

be pleased to keep listeners up to date with their latest schedules. 

y N case listening stations are not put of up to 7 watts can be obtained Letchworth, are all active. In view 
I fully. aware that amateur trans- from, two of them on metres. . of the fact that 5-metre stations can I mitters are exceedingly active on I Other stations active in the Birmin'g- cover up to too miles or so, listeners 

five metres we have been investigating ham area are:, will find plenty of stations on the band, 
the transmissions put out in various 

I 

particularly if schedules are arranged 
parts of the country. i GBJ.-.G. Brown, 62 The Ring, I with the stations mentioned. 

South Yardley, Birmingham. 
I Those who live in the Birmingham Scotland is another good area, parti- 

area are extremely fortunate, for the I 

G6DI..-A. G. Lapworth, 9' cularly in Glasgow, where the Radio 
Eddystone people, with their trans- I 

Clements Road, South Yardley, Bir- 
I Society are doing great things contact- 

mitter G6SL, are operating very fre- I 

mingham. ing .with portable listening stations. 

JULY, 1935 
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thightly with even the worst aerial. 
I am of opinion that the main reason 

for amateurs not obtaining good DX 
on five metres is owing to the fact that 
they religiously keep to half-wave 
feeders so that the aerial only 

L. 

can be obtained. Not only does this 
apply to five metres, but to the lower 
frequencies as well. Fig. shows the 
theoretical construction of the Franklin 
aerial. The main radiator is series- 
tuned by a minute variable condenser 
of about 7 mmfd. It is also split up 

422 

Fig. 4.-When ihe transmiller is on top of bigh 
building this type of aerial is qui/e effective. 

cares to experiment they may find it 
worth while. A Picard aerial is not 
quite half-wavelength owing to the 
centre loading. This is explained in 

Fig. -Most ama/el/rs find 
the Frank/in aerial difficult to 
erect. Those who have used i- 
so] it is worth while. 

line. 

Matched 
Impedance 

A correspondent in America sent me 
details of an aerial used over there by 
several commercial firms. It is virtu- 
ally a matched impedance arrangement. 
and the idea is illustrated in Fig. 2. 

It is a vertical half-wave aerial with a 
tiansmission line consisting of 18-gauge 
wire spaced three inches, terminating 
at one end in a parallel-tuned circuit, 
and fanned out in Y shape at the aerial 
end. This also has the advantage that 
the radiating section can be erected 
high above the ground. 

The Franklin aerial used very much 
by the Post Office with great success is 
one of the most efficient aerials that 

above the ground, for radiation is cur- 
tailed very badly by telephone wires 
or even quite small buildings. 

I have not seen anybody using the 
Picard aerial in this country, neither 
have I used it myself, but the Ameri- 
cans are very enthusiastic about it, so 
here are the details, and if any one 

:H- 

Fig. i-The advaniage of ibis aerial is ihat ib 
rad:aiing poriion can be well above near-by houses 

ant. I have been using both single- 
ended and push-pull oscillators with 
varying power from five to zoo watts, 
but it was not until an efficient radiator 
was discovered that any results at all 
were obtained. 

During tests it was discovered that 
almost any sort of aerial would give a 
certain amount of radiation for a mile 
or so, while neon lamps lit up quite 

40 feet it is advisable to parallel-tune 
the aerial coil, but I noticed that with 
a very lengthy transmission line series 
tuning was more satisfactory. 

A variation on this arrangement, 
suitable for use in congested areas, is to 
make the radiating portion quarter- 
wavelength long and to fix the aerial 
on to the top of a chimney. Of course, 
the aerial should be copper rod or tube 
and anchored in the centre with a com- 
mon insulator. 

In some cases this aerial can be fed 
by twin lamp flex, which is very simple 
to erect, but I am not quite sure as to 
the degree of efficiency as compared 
with the properly-tuned transmission 

lei with a midget tuning condenser. 
For those who are not conversant with 
the Franklin aerial, the tuned circuits 
are used to prevent phase reversal of 
standing waves of voltage and current 
in an aerial of several half-wavelengths. 

A doublet aerial, although being very 
popular, is used mainly because it is 
so simple to erect. Fig. 4 shows the 
type of circuit, the particular point 
being that the radiators are quarter- 
wavelength, while the feeders are alf- 
wavelength and, of course, series-tuned. 
This type of aerial is not really satis- 
factory unless the receiver is high 

AFTER spending some consider- 
able time experimenting on five 
metres, I have come to the con- 

clusion that the transmitter, within cer- 
tain limits, is comparatively unimport- 

ti 

todition AsIe 
/1 

By Malcolm Harvey 

radiates a comparatively small amount into half-wavelength sections coupled 
of energy. This can be proved by the together nith a resonant circuit between 
fact that the service area is increased 1 each section. 
very considerably when the transmitter t can thoroughly recommend this 
is moved to the top of the house. type of aerial, for signal strength is very 

Rumours about five-metre signals greatly increased by using three sec- 
being heard from Buenos Aires, Berlin tions 8 feet long with three resonant 
and Canada have now been proved to 

j 
circuits. These resonant circuits sim- 

be correct, while the Post Office trans- ply consist of a five-metre coil in parai- 
mit up to s io miles or so quite regu- 

i . 

larly. This does make the average 
amateur 30-mile radius seem rather poni 

I 

by comparison. 
I 

A circuit which I have found to be 
unusually efficient is shown by Fig. i. 
Here the twin feeders or transmission 
lines can be of any reasonable length. 
In my case they were approximately 42 Lenvth. 

feet in length and spaced three inches. 
I 

This arrangement does allow one to 
erect the actual radiation part of the 

I 

a'pLis9 

aerial high above surrounding objects 
and in my opinion is the mdst satisfac- 

I Fig. z.--This is the actsai arras e- 

Iment tory aerial for five-metre working. at present in tise at 5ZJ. 
With a transmission line of up to 

i I 
feeders are 42 feet in length. 

'tL?'/I1OuI 
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(which is not visible from Fleet Street) 
rises to a height of about 25-30 feet, 
and to get to the top meant surmount- An order placed with 
ing two wooden ladders, one of which your Newsagent will en 
was particularly frail, and later on in 
the day blew down in the strong wind, sure regular delivery of 
leaving one of the crew stranded for "Television and Short- 
the best part of an hour in the rain! 
Heavy equipment such as 6-volt Wave World." 
accumulators are no companions with 
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G2JB Walworth, 5E. i. (?) R9 
G515 Dulwich, S.E.21. - . R9 

plus 
G6QB Sanderstead, Surrey. R8 
(Portable) 
G2MK Bromley, Kent. R7 
GOJ Keston, Kent. R7 
G5JM Walthamstow, E. i. R7/8 
G6SM Chitstead Valley. R4/5 
2AYX Totteùham Hale, N.17. R6 

Am&teur 5-Metre Transmissions 
(Continued from page 42 i) 

pull. The speech amplifier comprised 
two resistance-coupled stages, trans- 
former coupled to a PX4 modulator 
valve. Provision was also made for 
I.C.W. and a change-over from this to 
telephony could be made in a second 
by a throw of a switch-the only time 
Ì.C.W. was used, however, was when 
calling G6SL. 

Power for all gear except the re 
ceiver was obtained from the 210-volt 
D.C. mains, "tapped" by permission 
of the Daily Telegrak. 

The HT., after smoothing, dropped 
to 190 volts, but with the aerial in tune 
there was no trouble at any time in get- 
ting the input up to io watts. The 
feeder current with this input was 
approximately 0.35 amperes. 

The height of the Daily Telegrak 
building is 128 feet, but this height 
does not include the tower from 
which the tests took place. This tower 

which to climb ladders, and in the end 
all gear was hoisted up from the roof 
to the top of the tower by ropes. 

Reports 

Received 

As the first schedule with G6SL did 
not start until 10.30 am., it was 
decided at io o'clock to send out the 
first test call. This immediately 
brought in G6CW, who gave us a very 
encouraging report, and contact was 
maintained with this station until 
10.30. Until i i o'clock the time was 
devoted alternatively calling and listen- 
ing for G6SL. No .success was met 
with here, so a landline call was put 
through to Birmingham to see whether 
they had heard anything of our signals. 
As their reply vas in the negative, a 
further schedule was arranged for later 
in the morning-this also unfortunately 
resulted in failure. 

The only obvious thing to do then 
was to send out general test calls to 

see just how far the signals were get- 
ting out. This was done, and in a very 
short time a good number of stations 
from the South of London vere lining 
up ready to contact. One or two 
reports were obtained from the east and 
north-east, but the majority were from 
the south. 

During the course of these QSO's an 
omni-directional aerial was hastily 
erected, and one or two stations which 
reported our signals R8 on the direc- 
tional array were asked to stand by for 
a test with the omni-directional. This 
was done and signals immediately 
dropped to R4/5. 

The following reports were obtained, 
so stations are active, particularly in 
South London 
Station. Location. Report 
G6CW Banstead, Surrey. R8 
G2AW Bromley, Kent. R7 
G5LB Beckenham, Kent. R5/6 
GBB Stamford Hill, N. -R7/8 
G6NF West Norwood, 5.E.27. R9 

plus 

transmission lines brought down for as 
much as ioo feet. 

In view of the fact that directional 
transmissIons make so much difference 
to the field strength within the beam of 
the aerial, it is surprising that this ar- 
rangement is not used more often. A 
very simple type of directional aerial 
is shown in Fig. 6. The angle between 
the two limbs of the radiator should be 
approximately 45 degrees for five- 

( 

ii, 

Fig. 6.-The American amateurs favour this 
directional array on t/ , so, and zo metre bands. 
It must be cut to length for each band. 

line be tuned to ais odd wavelength of 
the radiator. 

If it is possible to erect the transmit- 
ter in a very high position it really is 

Fig. 7.-A simple directional aerial of this kind 
sill of/en be ample for enost lou power stations. 

am of the opinion that if it is intended 
to do any serious work on five metres. 
the first task should be the erection of 
the aerial and the second to decide upon 
a design of transmitter. 

pulling on either end of it. The coup- 
ling coil should be resonating at 2 

metres while the transmission line, 
which also terminates in a 2k-metre coil, 
should be spaced i-a inches. 

This type of aerial can be fitted be- 
tween two cl7imneys of a house and 

-.0 
Any Lent 

'/a To a'bpocis 

- 

Fig. 5.-This arraagerneal pernril.c ojo ¡ong feeder 
co Iba rodiaior can be 6o or 70 feel above groiend. 

American design and used by the Bell 
Telephone Co. It is important with 
this type of aerial that the transmission 

D%reclìon.. 

oÇ Trnamiaaion.. 

sa 

4.5 

To Trònsanille,) 

is not by any means difficult to erect, 
while the circuit diagram is almost self- 
explanatory. The direction of radia- 
tion is approximately at right angles to 
the side of the radiator. This aerial 
was used experimentally, not for DX 
purposes, but to find out just how 
directive it svas, and its use indicated 
that field strength within the beam area 
would be increased many times. 

As the field strength is never likely to 
l)e great with a five-metre transmission 
of, say, io watts, it will pay to erect 
some satisfactory radiator. Frankly I 

1LY1OI4 
AND 

JULY, 1935 SHORT-WAVE WORLD 

Fig. . Actually the loading coil is a metre transmissions, or, for those in- worth while going to the trouble of 
normal five-metre inductance fitted so teiested in 7 metres, 40 degrees. The erecting a proper directional aerial. 
that it will take the strain of the aerial circuit shown in Fig. 6 is again of Fig. shows what I have in mmd. It 
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Television Transmission 
The production of a television programme involves a great amount of detail work and rehearsal. The routine of the 

programme is carefully planned out in advance and detailed instructions provided for all those concerned in its 
production and transmission. The following is a copy of these on the occasion of the broadcast of" SKYLINE." 

Monday, 3rd June, 1935, 11.0-11.45 p.m. When the last girl has done her exit, announcing tile first appearance in 

Rehearsal: Billy Milton steps back into the pic- 
I 

the El Morocco to-night of tile 

Monday, 3rd June, 1935, 10M a.m.-i.3o ture and sings last few bars of the song. famous English Cabaret Star, Billy 

p.m. Milton re-enters after exit of Girls- Milton-presenting his latest songs 

SYNchionising Caid. fade on Milton's exit. at the piano. 
Announcement-Let's now take a peep Song-' 'Chewing Gum-It's Fun 

Opening announcement and Signature at the kitchen in one of New York's - (Milton), MS. 

 AND- 
SHORT-WAVE WORLD JULY,.1935 

Producing and' Stage' Managing a 

then go into circular movement, during Caption -Forty-second Street, Intro: "here Comes That Rainbow," 
which the beam should he kept steady. and covering music- . LW. 
After the first time round Billy Milton "Forty-second Sijeet," Feldman. Entrance of Reita Nugent-X to C- 
and Reita Nugeot join and head the At the end of this tune-fade to cap- sings chorus and verse-exits-Three 
line, and after another circle lead the tion - El 1orocco, Girls in on second chorus svith ribbons, 
line forward to close-up, Billy Milton and - pan across the Girls for their ribbon 
eìiti left, Reita Nugent and all the Aienouncement--Ladies and gentle- dance. Re-enter Reita Nugent singing 
Girls-one after. the, other éxit 'right, men-We have great pleasure in last ió bars of the chprus. 
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- .- -- 

i une, 
Things are looking ut," Cinephonic 

which covers the artists taking part and 
their names on captions 

Billy Milton. 
Reita Nagent. 
Sara Allgood. 
Geor.gie Harris. 
The Eight Good Lookers. 
Rose Walker. 
Charlie Woods. 

At énd of signature tune no music 
playing-Announcement about Sky- 

line," covered by the caption 
Sky-line. 

Fade from Sky-line " to the:- 
Panorama-approximately i minute of 

music for the panorama-Stars and 
Stripes. 

At the end of the panorama-fade to 
studio. - 

Rock and RolL Sterling 
Singing off stage-Rose Walker and 

Charlie Woods; 
Entrance of the Girls-extended right. 
Entrance Reita Nugent-after some 

dancing-in froist of the Girls from the 
right, comes forward singing-exits to 
the right. 

Girls daisce by themselves. 
Reita Nugent re-enters singing, and 

the Girls exit at the end of this song. 
Calls to Billy Milton on the right-runs 
up the companion way-drags him down 
to semi position; he walks forward with 
her to closest possible without lens- 
beams-on to him-sings :- 
- - Zing -went the strings of my Heart, 

. Chappells. 
-End of song-goes- hack to semi- 

both stand at the end of the companion 
way-Girls come down the companion 
way with boxes-go to long-shot, place 
boxes on the floor and dance on top of 
the--boxes-??? beam starting- from 
the right and travelling to the left up 
and down slowly- according to the se- 
mienen nf the dance movements. Girls 

greater hotels-what nationalities 
shall we find there? 
Fade to caption :-Astor Hotel. 

Chorus of - Paddy, Keith Prowse 
played-screen, with door in it, placed 
just behind the back-line. At the end 
of the tune, discover Sara Allgood in 
close-up position, singing 
into lines. Entrance of Georgie Harris 
through the door-she turns as he calls, 
after which try and show him approach- 
ing her. Dialogue between the two as 
close as possible, panning slightly if 
necessary, leading into Georgie Harris' 
song - - 

"Sady O'Grady," F.D.H. 
The beam misst be on him. He steps 

on to box at side of table to sing this 
song. - At the last chorus of song he 
goes back to Sara Allgood, and they 
dance, while he is singing-she pushes 
him out of the picture, and speaks her 
closing lines close-up. 

Fade to blank. 
Announcenent-,Workissg our way u 

town, we now find ourselves in a 
German Colony in Fourteenth 
Street, with very strong memories 
of the Fatherland. 

Fade to caption :-Fourteenth Street. 
Music "Thé MoreWe Are Together 

C. & C. 
At the end of this music fade into the 
studio-Tyrolean Dance by tivo of the 
Girls-Music for this :- 

Songs and Dances from the Tyrol 
- (F.etras) Feldman 

On their exit-lens in-George Harris- 
big close-up for song 
The Night that She Cried in Her Beer, 

çhappells. 
At the end of the song, before his exit, 
fade to blank. - 

A nisouncement-Still going u town, 
we are getting to the supper club 
area in the famous Forty-second 
Street district. Bright Lights and 
Music. 

Discover Billy Milton on the first run 
up the piano in a close-up without the 
hands showing, in a position to face 
the camera. He will sing one or two 
numbers according to timing. Ap- 
plause from the audience-he gets off 
the piano stool-bows, and fade. 
Annouiscement-Come o,s folkswe're 

taking you to Broadway, the great - 

entertainment centre of our city. 
Cue for "Broadway Melody," F.D.H. 

Cover with caption :-Broadsvay, 
and then entrance of Rose Walker- 
semi, walks forward to close-up, sings 
verse and chorus of 

"Lullaby of Broadway," Feldman. 
Steps back at the end of chorus, raises 

the tivo Girls in front of her, and creeps 
out of the picture--the Girls yawn and 
stretch for a fesv bars, and Reita 
Nugent pushes her way between them 
to close-up to sing verse and chorus of 
same number-Reita Nugent steps back 
at the end of the chorus, turns her back 
to the camera, points to the right-hand 
long-shot position, and exits as the 
Girls enter from that position. Routine 
of the Girls to " Lullaby of Broadway" 
-verse and Rumba :- 

- Sidewalks of Cuba, K.P. 
At the end of the Rumba, Girls are 

grouped extended left. Pan over to the 
right in time to catch Billy Milton 
creeping on for the last chorus. He 
creeps up to the girls, beckons to them, 
and brings them all slowly forward to 
close-up. Fade on the last note to cap- 
tion. - 

Cross-talk betweeb - Reita Nugent and 
Announcer. 

.4,snouncer-" Say, Cutie, what's the 
smartest supper club in New 
York?" 

Reita-" Why the Rai,sbow Room, at 
course." 

A nnouncer-" Come along honey-we 
had better be gettin' along then." 
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mum amount of heat at the working 
end with a minimum of heat loss; all 
parts are renewable without having 
to send the iron to the makers and, 
moreover, the prices of the renewal 
parts are exceptionally low. Solon 
irons re made in three ratings-65, 
125 and 240 watts, the latter, of 

Each end of the tube is closed by a 
brass plug which is also used as a ter- 
minal point. This method of construc- 
tion enables rectifiers using up to 176 
discs to be employed. 

Taking examples at random, the H 
gives twenty volts at 5 mA, while the 
H7 gives 306 volts at 5 mA or 270 volts 
at twice that current. These figures 
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their latest catalogue of teclnical 
books. This catalogue covers the 
entire field of technical literature of 
about four hundred and fifty differ- 
ent subjects. Copies of the cata- 
logue can be had upon application 
and mention of TELEvIsIoN AND 
SHORT-WAVE WORLD. 

of the Month 
Reports on Apparatus Tested 

Electric Soldering Irons 
..SOLDERING enters very largely 

into the - construction of both 
commercial and amateur tele- 

vision receivers. Amateurs who 
have only used the gas- or fire- 
heated type of iron will hardly 
appreciate what a saving of time and 
trouble the electrically-heated iron 
will effect. Constant heat and the 
absence of-any flame ensures that the 
iron is at all times clean and properly 
tinned-the two main points in suc- 
cessful soldering. We have recently 
made a test of the Solon electric iron, 

The So/en E/ecfricSo/dering Iron. 

which has some particularly good 
features. The bit is of oval section 
and so designed to provide the maxi- 

course, being intended for heavy 
commercial work; the 65-watt size is 
the one recommended for amateur 
use and the price of this is 7s. 6d., 
complete with six feet of flexible rub- 
ber cable and plug. The makers are 
W. T. Henley's Telegraph Works, 
Ltd., Holborn Viaduct, London, 
E.C.i. 

Westinghouse Type H Metal Recti- 
fiers 

SMALL rectifiers, such as the West- 
inghouse type H, can be used in 
numerous ways. In size, they are 

no larger than a thick pencil so they can 
be embodied in small receivers or with 
a cathode-ray tube when low-voltage 
bias is required. 

The rectifiers consist of a number of 
copper discs which are oxydised on one 
side. These discs are then mounted in 
a long insulating tube, without spacing 
washers, compression being obtained by 
means of a spring either ne or both 
ends. 

The type Hio, giving 4° volts, costs 
4S. od., while the H25, giving ioz volts, 
costs 4s. 8d. Makers are the Westing- 
house Brake and Saxby Signal Co., 
Ltd., York Road, King's Cross. 
Ediou Mercury-vapour Rectifier 

Type MU2 
IN view of the probability of increas- 

ingly high voltages being used for 
cathode-ray television working, Edi- 

swan's have re-designed the MU2 mer- 
jury-vapour rectifier valve to withstand 
a maximum peak reverse voltage of 
io,000. The anode is now brought to 
a metal cap at the top of the bulb in. 
stead of being connected to the 4-pin 
base. The price is raised to 17s. od., 
but a limited number of MU2's with 
the standard 4-pin base will still be 
available for replacement purposes. 

The characteristics of the new valve 
are as follows 
Filament voltage ...................... 2.0 
Filament current (approx.) - i,o 
Maximum anode volts (r.m.s 4,000 

Maximum rectifled current for 
simultaneous switching of - 

anode and filament (mA) . 25 
Peak. emission current (mA) 150 

Technical Books 
We have received from W. & G. 

Foyle, Ltd., 119-125 Charing Cross 
Road. London, W.C.2. a coov of 

Chappells. 
Exit and fade to blank. 

Announcer-" Hello-if it isn't. Sara 
Ailgood. Good evening Sally- 
How are you ?" 

Sara Allgood-" I'm very well." 
Announcer-" Have you ever been to 

the Chinese quarter of New York ?" 
Sara Allgood-' 'I have-there's a queer 

little man down there I know-I 
always call him the Heathen 

logue-lens in-forward to close-up for 
her song, 

It's an old Southern Custom," 
K. Prowse. 

Billy Milton almost out of picture, 
beam on her-lines ending-" I'll take 
you to Harlem "-exit-fade to cap- 
tion -Harlem. 
Introduction-slow music 

Mood Indigo," L. W. 
End of " Mood Indigo," fade to 

Sydney Jerome's Orchestra. 
Piano, 
ist violin,- 
2nd violin, doubling tenor saxophone 

and clarinet, 
3rd violin, doubling alto saxophone 

and clarinet, 
'Cello, doubling guitar, 
Drums, 
Trumpet. S 

Announcer-Geoffrey Wincott. 

IIra1lc J.otcs . 

are for half-wave rectifiers, but voltage 
dcsubler units will give up to 1,500 volts 
at 5 mA. 

Announcer-"Tell me sweetie is the 
Club Richman still going strong- 
I hit the high spots there many 
times in the old re-slump days, 
when.' ¡'mon the Crest of a Wave 
was all, the rage." 

Reita-"Snre and ¡lorry Richman's 
singing better than ever-he's got 
a wonderful new hit-come along 
and hear him. 

Entrance of Billy Milton-back line 
-lens-forward as close as possible. 

Wizen Love Conies Swinging Along," 

Fade to caption -Chinese Lantern. 
Chinese music playing. Discover the 

girls on the back line dancing; lens in 
-if possible. 

Limehouse Blues," A.H.C. 
Entrance of Georgie Harris to stand 

on box in close-up for song, 
"Wang Lee-Heathen Chinee," MS. 

Fade to blank-few bars on the piano. 
?' 'Old Folks at Home." 

At end of which, fade into studio- 
enter Reita Nugent from the left to 
meet Billy Milton froth the right-dia- 

Back on the last few bars of the song, 
turns and beckons to Charlie Woods, 
who enters from the left-pan over to 
catch his entry as he goes right up to 
her, back to his dance. She re-enters 
and dances with him last few bars. The 
girls enter for their routine behind Rose 
Walker and Charlie Woods, and as 
they exit the girls enter, and they cross 
over and ? ? I exit 
?again "Mood indigo," L.W. 

The Man from Harlem," L.1W. 
?also S.O.S. 

iEYIIOI: 
AND 

JULY, 1935 SHORT-WAVE WORLD 

jMusid Club Richmaxj "I'm on the Chinee) myself-his real name is studio-Entrance of Rose Walker-X 
Crest of a Wave," Wong Lee-i'll take you along to to C for :- 

C. & C. see him, if you like-come along." "Dixie After Dark," K.P. 
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the necessary equipment could be 
made in Australia, except the photo- 
electric cells, but as all these can now 
be bought in Australia there need be 
no delay in starting television on a 
large scale. 

Radio broadcasting in Australia 
has reached such a high stage of ad- 
vancement that its early trials and 
difficulties are mostly forgotten by 
the general public, but I have not 
forgotten them, for I was one of 

rotating zepp "type beam with re- 
flectors and 5° watts into two R.C.A. 
8oi's. This station and several 
others with outside beams were on 
constantly during the test period, and 
VKsNU, using the inside aerial was 
tite one and only station heard (QSA5 
R6) at the distant point It. was the 
same for reception, VK2NU was the 
only one to definitely hear the dis- 
tant station. This aerial, as outlined 
by WICAA in TELEVIsION AND 

itt brackets were not, QSO's) 
FF8MQ, FM8CR, FM8BG, FM8IH, 
F'M8GT, OKiAW, OK2AK, 
(OKiAA), OKiFF, OEiFFI, 
OEiER, OE3WB, SM6VR, 
F8TEN, D4BBN, D4BMJ, 
(D4BED), D4BDF, D4BHF, 
D4CNF, (HB9J), YM4ZO, 
YM4DS H-these all being fundamen- 
tals. 

NELLY CORRY (G2YL), 
(Tadworth, Surrey) 

tralia. The wavelength is 136 metres 
and the power input is .1 kilowatt. The 
station is owned by Dr. McDo.wall. 

I do not claim that my station is 
anything more than a research one, 
and if television were started in 
Queensland on a commercial scale I 

should recommend the establishment 
of a transmission studio, attached to, 
say, Station 4QG. The studio and 
equipment could be constructed either 
by an outside concern or by the ex- 
perienced engineers of the Post- 
master-General's Department. All 

radiators. To show you the effi- 

ciency of this system, on Sunday, 
May 5, 1935, the Sydney group of 
ultra-short-wave men arranged a DX 
test. VK2OD took portable equip- 
ment to Mount Boyce, 73 miles air- 
line from Sydney coastline. The 
day before I had installed an 8-watt 
transmitter in a friend's home in 
North Sydney, under my second call 
sign (portable, VK2NU). This 
aerial system was erected inside the 
roof of the two-storey house. My 
own home station, VK2NO, uses a 

Short-wave Reception 
SIR, 

The best local DX worked here is 
G6WN and G5KU, but I have re- 
ceived a report from Eastbourne, so 
my ground wave apparently extends 
about 40 miles in a southerly direc- 
tion at àny rate. 

Conditions on 28 mc. seem to have 
been fairly good recently and I've 
had a good many European QSO's 
with 20 different stations during May. 

The following list of calls heard on 
28 mc. may be of interest:-(Those 

SIR, 
In the little round stone tower in 

which I work there is barely elbow 
room, yet I have achieved results with 
television which have caused favour- 
able comment from all who have seen 
them, and I have letters from experi- 
menters in other States in which they 
say they are favourably impressed by 
the images they have received from 
inc. These are the only television 
experiments being conducted in Aus- 

type of magazine: -something entirely 
out of the ordinary? 

The following information will no 
doubt be of use to Mr. Malcolm 
Harvey. On page 131 of the March 
issue, you ran a short article by 
WiCAA on directional aerials. lt 
is quite a coincidence, but a week or 
two ago, I got the same idea of the 
matched impedance feed on 56 mc. 
as diagrammed in Fig. 2, but with 
reflectors spaced i-wave behind the 

position cannot dissipate any heat de- 
veloped, the function for which they 
are intended. It has been our prac- 
tice to stress this point in all our pub- 
lications, and, although the loading 
in this, particular instance is only 
very small, it is likely to lead to 
troubles with units when giving full 
output. 

WESTINGHOUSE BRAKE & SIGNAL 
Co., LTD. (London, N.). 

I thank "the Looker " for the in- 

formation re R.M.A. intentionS as I 

shall now save my time and money 
by not going. You can see all the 
sets of broadcast receivers at any 
good dealer's showroom. Last year 
it was nothing but a show of cabinet 
work. 

F. C. STIMPSON (Leytonstone). 

Television in Australia 

meeting with the same form of in- 

credulity in regard to my low-defini- 
tion television experiments as I did 
in regard to ordinary broadcasting. 

THOMAS ELLIOTT 
(Observatory Tower, Wickham Park, 

Brisbane, Australia). 

ShorL-wave Aerials 
SIR, - 

May I take the liberty of compli- 
menting you on a most outstanding 

De,L*uxe Cthoderay Vewer 
SIR, 

We note from the June issue of 
TELEVISION ANO SHORT-WAVE WORLD 
that the exciter unit for the above in- 
corporates one of our L.T. rectifiers, 
and this is shown mounted wth the 
spindle vertical. 

We should like to point out that 
this is against our express instruc- 
tions, as you will appreciate that the 
cooling fins when in a horizontal 

Corresp3ndence is invited. Th Editor does' not 'necessarily' agree with views 
expressed by readers which aré published on' this page. 

The Wireless Exhibition and Television Television in Australia 
Short.wave Aerials ,De Luxe Television Viewer S ho rt.wave 

Reception' 

Thé Wireless Exhibition at those who established the first broad- 
Olympia casting station, 4CM, in Queensland. 

SIR, That was ix years ago. Now I ans 

wave men. Incidentally,' it should 
be ideal for 7-metre television recep- 
tion, being easy to install in the 
average, garden. About television: 
I am'planning,to import the necessary 
gear from England to make a start 
on high-definition experimental trans- 
missions, and I look to your indis- 
pensable magazine for much help in 
the essentials. 

DON. B. KNocK, Radio Editor, 
The Bulletin (Sydney, Australia). 

 -Ì -' 

tL /jjrj1j 

S1cRT-Ç$E WORLD JULY, I35 

SHORT-WAcJE WORLD, but with reflec- 

E': 
haie used every cn 

I commeiid it to all English ultra-short- 
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STINcHouE. 
Send3d.toDept S ALL BRITISH. 

WESTECTORS. :' CONDENSERS. METAL WAY, 
935," wIth fuS 

WESTINGHOUSE BRAKE & SIGNAL CO. LTD., THE TELEGRAPH CONDENSER CO., LTD., 
circuits of 82, YORK ROAD, KING'S CROSS, LONDON, N.I WALES FARM' ROAD, N. ACTON, W.3. 
W estec tors. 
-- 7I22 

Better service results from mentioning "Television and Short-wave World " when writing to advertisers. 
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NO DETECTOR OVERLOADING, SIMPLE 
CiRCUIT, NO H.T. OR L.T., PERMANENT. 
INSTANTANEOUS PHASE REVERSAL. 
POSITIVE PICTURES OF GOOD 
DEFINITION WITH SIMPLICITY- 

EFFICIENCY-SECURITY.. 

One .005 mfd.,,,,... Is. 6d. 

STANDARD FIVE-METRE RECEIVER. 
Price each. 

One .004 mfd. Tubular Type 300 Is. Od. 
One .001 mfd ............. Is. Od. 
One .0001 mfd ............. Is. Od. 

THE BEGINNER'S FIVE-METRE RECEIVER. 
Price each. 

One .00004 mfd. Type M " ......... 8d. 
One .00025 mfd. Tubular Type 300 ...... Is. Od. 
One .006 mfd ............. Is. Od. 

Because of this-and because past experi- 
ence has always shown T.C.C. to be 

I''I .It itt Ial Li I' L DEPENDABLE-the leading set designers 
WIRELESS TELEGRAPH COMPANY LIMITED. invariably specify T.C.C.-for safety. For 

Electra House, Victoria Embankment, London, W.C.2 your next set-insist on T.C.C. and be 
sure. 

. 
T.C.C. CONDENSERS yJ 

The SPECIFIED 

f. SUPER.REGENERATIVE RECEIVER. 
Price each. 

Two I mfd. Type 50 ............ 2s. 6d. 
One .000 I mfd. Type M " ......... Bd. 
One .0005 mfd ............... 9d. 
Two .002 mfd. , ., Is. Od. 

- on supply voltage variations of 
± IO per cent. 

V., -VSPZ 
STABILO VOLT 
Stoblfo'aolt Glo'o Gap Diofd orn are toajiable from II - f6. O to £62 
and Iron Borrettrt from Bn, to 6f .7-6. FaIl particafors from- 

"T.C..C.of course." 

Because they are thoroughbred-of 
sound stock-of a line that goes back 
twenty-seven years . . . with more than 
a quarter of a century's specialised 
research behind them. 

JULY, I935 

TO STABILISE VOLTAGE - 

OF SUPPLIES 

3,. . An efficient and convenient 
method of dispensing with stor- 
age batteries or mechanical 

' current supply stabilisers is now 
VARIABLE a'vailable in the Scabilovolt glow 
SUPPLY gap divider. 

( 

Stabilovolt systems capable of 
scabilising voltages up to 600 
with a maximum current drain 
of 200 milliamperes are avail- 
able. A fluctuation of only I 

or 2 per tent, at any condition 
between full and no load is en- 
sured, and only ± 0.1 per tent. 

AND - 

S SI-(OkT-WAVE WORLD 

S 

WHY- -SL 
the Designers say 
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1 ere is lije gear of R.idgewe//, operated by F. A. Pieane, a member of the International 
Short lVave C/sb. 

ACTIVITY on five metres is 
certainly on the increase and at 
the present moment there are 

more stations active than ever, and 
instead of being bunched around South 
London they are going up in all parts 
of the country. 

In another part of the issue details 
will be found of some of the five-metre 
transmitters which are working and 
svho would welcome co.operation from 
listening stations. 

G5CM, operated by T. H. Streeter, 
from Billinghurst, Sussex, would like 
reports from anyone hearing his -mc. 
transmissions. Incidentally the trans- 

is as reliable as a submarine cable, 
there is no reason at all for amateurs 
flot being able to do equally well. It 
is certainly not because of the power 
for that the P.O. use for this rarely ex- 
ceeds eight watts. 

These results are not freak but are 
taking place every day, and should not 
be confused nith the reception of 
Buenos Aires, Canada, Berlin, Rome 
and Copenhagen, which are more or 
less dependent on conditions. Anysvay, 
I do feel that the five-metre band is 
worth consideration, particularly in 
view of the simplicity of the receivers 
renuired. 

of a welcome. In August it is intended 
to arrange a special overseas meeting 
to bring together amateurs from other 
countries who will be over here for the 
Exhibition. 

The launching of the Normandie 
presented a golden opportunity for DX 
hunters. Many readers have com- 
mented on the strength of the 
Normandie's transmitter and Normais 
Brandon, writing from Barnet, men- 
tions that he was able to follow the 
liner across the Atlantic during the 
evenings. The wavelengths used on 
the Normandia are approximately fin 
and 23 metres, and signal strength 

- AND - 

SHORT-WAVE WORLD 

1 - - 

i' 

JULY, 1935 

flcard 
:: 

on the H 

Short Wves 
By Kenneth Jowers 

to the Channel Islands, a distance of Five-cia/re par/able s/a/ions are all very ,j ¡, in location, are coming in between 
about ito miles, is probably an English fine 'ea/her bui imagine ibis group cagh/ in sorne oi.00 and 02.30 quite reliably, but with 
commercial record and, as the service of our receni weaiber. regard to LY it depends more on 

428. 

. . 

mitter in use is similar to the one des. 
cribed in the last issue. The reason 
for this renewed activity on five metres 
is not hard to discover. Amateurs are- 
now realising that although five-metre 
transmissions are supposed to have a 
mere optical range this does not always 
bear out in practice. At the moment 
the amateur record stands at about 200 
miles in this country, while commercial 
bodies have been able to improve upon 
this without much difficulty. 

The achievements of the Post Office 
should always be borne in mind, for 
they have made full use of optical 
wavebands. Many will remember one 
of their earliest efforts in fitting up 
transmitters on either side of the Bristol 
Channel, linking Cardiff with Weston 
and avoiding the use of land-lines via 
Bristol. The next step was a six- 
circuit transmitter from Port Patrick to 
Belfast. To me, this is a real achieve- 
ment, for I have the greatest difficulty 
in working two-way on five metres let 
alone running six transmitters and 
receivers simultaneously without 
mutual interference. Anyway, a con- 
tinuous service across the Irish sea is 
an established fact. 

110 Miles - 

5 Metres 

The latest service from Glastonbury 

KH, H. G. Cullum, is to deliver a 
lecture at the next meeting of the South 
London and District Radio Transmit- 
ting Society, where he will demonstrate 
a H.R.O. receiver and a cathode-ray 
oscillograph. Meetings are held on 
the first Wednesday of every month at 
the Brotherhood Hall, Knight Hill, 
\Vest Norwood, at 8 p.m., and any 
amateurs dropping in will be assured 

varies between R9 and R3 according to.. 
location. 

ANew I 
Station 

A number of new stations are coming 
over quite well. JVA, Nagoya, Japan, 
on 22.1 metres is coming over R6/7 
testing with Rome. If your receiver is 
tuned to the top end of the amateur 
band no trouble should be experienced 
in picking up this Japanese itation first 
thing in the morning. LSY on its 14- 
metre channel is an R7 signal from 
22.00 and, although it is usually com- 
mercial, records are occasionally broad-V 

cast. 
It is unusual for T4 high-frequency 

stations to come in at this time in the 
evening for W3XAL usuilly fades out 
much earlier on; comments from 
listeners in different parts of the 
country will be appreciated. 

The 20-metre amateur band is 
generally good, but the time for recep- 
tion varieC considerably. The majority 
of readers find the best times to be 
between zi.00 and midnight, although 
several readers in common with myself 
have heard Wi's and W9's as early 
as 14.00. Several readers have heard 
all nine American districts, but, 
generally, 6's and 7's are difficult to 
receive. LY and LU, a big difference 
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----- ---------- 

Single Copies of the JOURNAL may be had at 5/- per copy 
post-free or 2/6 per copy for Merhbers of the Society. 

ORDERS for BOU ND VOLUMES to be sent to the Printers 

Messrs. Blacket, Turner & Co., Ltd., --. 
34, Northbrook Street, . 

- Newbury, Berkshire. 
- 

ORDERS for single copies to be sent to the - -ì 

Editorial Secretary :- - 

V>'. G. W. Mitchell Lynton," Newbury, Berkshire. 

*°m RESISTORS 
avlth the Erie label. 
Look for this guter- 

_________________________________________________ 
r 

aoeeeof 100% safety. 

I 

ERIE VOLUME CONTROL. 3/6 
- I Erle have produced u Volume Control or sieh Write for the ovula- 

I that dors not develop faults. The bone- balle-io able ' Erie Service 
Instruction Booklet," 

I hard Erle demone and nickel all ver con- malos tact maar, smooth und noltel cas eflia0itch 
poas free. -- [ncY. Widely specIfIed by desIgners. 

THE RADIO RESISTOR CO., LTD. 
I Golden Square, Piccadilly Circus, London, W.l I, 

pages, svilI be glad to have reports from stations not heard in other parts of the I have often mestioned the Pioneer 
G stations. It is operated by Thomas country. Gen-E-Motors, supplied in this country 
W. Connette, Lockport, N.Y., and uses A new Dutch station, PIiJ, is by the Rothermel rporation. These 
a power of 750 watts. In the illustra- operating on a frequency of 7,000 kc. were used throughout the Field Day b)' 

tion can be seen the ióo-, 8o-, 40- and requesting reports on their test trans- the Essex station, and they gave extra: 
20-metre transmitters with monitor I missions. Signal strength varies ordinarily good results without any 

receiver and operating desk. between Ro and R8. trouble at all. In view of the compàct- 
ness and general efficiency these 

Francis A. Beane, of Ridgewell, Now that the National Field Day 5 generators should be borne in mind by 
Essex, is doing very well on the i over we shall have to wait and see who I portable stations. 

The Journal of the Television Society 

Published THREE times yearly by the Society-Subscrip. 
tion rate, 15/- per annum. 

PRICES OF BOUND VOLUMES 

Parts i to Xli (Volume I) of the journal of the Television Society 

may now be had BOUND at the following rates :- 
- Members of the Ordinary price, 

Society. Non-Members. 
CLOTH case in Blue and Brown, 

complete with Index and Title I 

page ------------ 30/. 40/. 

FULL LEATHER CASE (Rich 
Blue Colour) complete with 
Index and Title page ------ 31/6 41/6 

(Packing and Postage 9d. extra.) . 

The SAFETY. 
von want 
No climatic conditions or changes in 
temperatu re affect. Erie Resistors. 

- They are made of a combination of 

. ' carbon and rare earth, and are 
- I specially impregnated to withstand 

heat and damp. Erie engineers have 
marched ahead in perfecting the 
dependable resistance. That's why 
the leading radio manufacturers ali 

use Enes. 

j PER WAÌ1 
Je 'a colour 

/ 
- n all values. and Gua,. 

ante:d. 

ERIE-- 

tite amteur end his log of commercial Hertfordshire also did quite well. 
Reports broadcasters is the best I have seen for Incidentally 5FB, who was in charge 
Wanted a long time. I do not know whether of the 40- and 20-metre transmitter for 

Those readers who hear practically conditions are particularly good in district 8, used a Contest Three re- 

ali the W stations there are to hear Ridgewell, but I notice in his log ceiver described in the February issue. 
will be interested to know that . 

W8AFM, whose photograph is in these . 

¡ (Left) Directio o finding 
J On five rnetre.ç is an 

seres//ng hobby. The ap- 
paralos required is corn- e s f, , 

- paratively simpie. ......... t. t o 

f (Right) IVSAFM is 
situated in Lockport, Ne,v 
York, and reports on so- 
fr/Je/re phase signals will 

be appreciated. 

st 

iiIISIO'I 
AND 

JULY, 1935 SHORT-WAVE WORLD 

whether the stations are active rather receiving side at the momenti tops the list. Easex and district 
than on conditions. Although he is not particularly keen on finished up with 162 points, while 
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BRITISH TELEVISION SUPPLIES, LTD. 
DTi HOUSE, Dept. T., LONDON, W.C.2. 

MIOROFU GOLD FILM FUSES 
- 

- 20 Stock Ratings. 

Typs F2, saitoble fo,- Moins 
ont,. 500 rn/A blots, st I 

Specified for tite 
arnp.Reesta,tce 

Noto osoil- 
TWO VALVE able 2rn/A, 4/-, I rn/A, 4/6. 

BATTERY Type F2, suitable fo,- 
TRANSCEIVER Buttery sets. 50 rn/A blorns 

at 300 rnlA. Rosissa,tce 7k 
You need one .ohrns. Voltage 260 Volts 

Microfu lOOm/A D.C. 
for above receiver. FUSES 6d. HOLDERS 6d. 

MICROFUSES LTD., 4, Charter- , 
house Bldgs., Goswell Rd., London, 
ECl. 'Phone : CLE 4049. 

HIiW, SPrIM, CTIDA? CTsGU, 
EAiGU, EA8AP, EAiAH, GML, 
FSNH, ON4ZA, GÓNJ. 

(7-mc. phone.) 
G2XC, G2YS, G2TU, G5XG, GYW, 

G5PP, G51-IN, GZJ, GPW, G6UG, 
G6GO, OZ4Q, HB9AY, EI7G, HB9Z. 

(3.5-mc. phone.) 
G2IP, G2JU, G2XS, G2XE, G2LZ, 

G2FC, GJZ, G5KG, GYA, G6UJ. 
B. McDougall, Hector Road, 

Glasgow, S.s. 
(7-mc. phone.) 

ON4Aj, GPP, G5NX, GoUT, G2FC, 
G5YY, G6VF, GÓYU, G2IP, G2XTJ, 
G2NN, GML, G5YJ, G2IL, G2XC, 
G5UR, G5XA, G6RS, G6TO, GCU, 
G5PB, G5ZJ, G6SR, G5XG, GaMI, 
G6XJ, G2LU, G6CT, G5HN, G5BP, 
PAODK, PAOWJ, G2QV, G2OV, 

S7 stations including W8A\TD, 
c\V3FHE, W3CRG, EA4AE, WiKZ, 
VEsBV, W3MD, W2AIE, COaHY, 
W4BQZ, W4AHH, W4GU, \V4OC, 
K4SA, OHSNB, W2BYK, WOBPH, 
W2FB, W8FC, W3CM, - W9AIB, 
W3UX, W4GW, VErDR, LAoG, 
VOiT, V021, VP6YB, HPiA, VE3JV, 
CO2LL, CO2WY, CO2WW, CO6OM, 
XsG, TI2FG. 
F. H. Wingate, a Obelisk Road, Wool- 

ston, Southampton. 
(14-mc. phone.) - 

W7BYM, TF3G, W6AH, HRsJB, 
ÍW3BFN, -WUI, XiAC, VEODC, 
W6Sj, VP9R, TYsAU, FM8JO, 
VP5PZ, VP3EG. 
John A. Hay, s Stafford Street, Hull, 

(04-mc. C.W.) - 

147 W's including WSCNZ, W6HJW, 

AND 
SHORT-WAVE WORLD 

1, TS.I 
VIÍ1AYE 

-S!TI 
S001° 
,4f?1O 

- Ints yooc pc,,,nt Ost- 
tecy sr Â O Moth, Oct 

u5ttr Yo°i"nt 
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L- toce,. Será to-day for 
Lí b 1' frity descriptive booklet. 

L\ 
)'1 4696 090191 

t /0 h 1_. -k - FromAllDnnlnr,. 
If seo dfficolo 

Short Wave and 
Television Specialists. 

Calls 
MANY readers have written to us 

expressing their appreciation of 
this page and we should be glad 

to receive reports from listening sta- 
tions in districts not already covered. 
We feel that the publication of these 
reports enables amateurs to gain some 
idea as to the approximate conditions 
for reception in the various oreas. 

BRS S. Bradbury, 15 Holling- 
wood Mount, Bradford. 

(54-mc. phone.) 
WiAJZ,WiGPE, WICDW, 

\ViCRW, WICHG, WiMG, WiCOS, 
WIAWD, WIGED, WIARC, WiFAX, 
\ViAHI, WICAA, WiKZ, WIAGW, 
WIAKY, WiCjV, W2AMD, W2DVU, 
W2HS, W2CLS, W2BTV, V2AKH, 
W2VRX, W2AIF, W2GNQ, W2GG, 
W2ZB, ;W2FLO, W2HFK, W2CMj, 
\V2CRI), Wa El) W, W2EZ C, W2AH, 
W2DC, W3MD, W3APO, W3BFH, 
W3CIJ, W3EHY, W3EJA, W3DF, 
W3VX, W3AUC, W3FEU, W3AJX, 
W3AXT, W4EJ, W4AXZ, W4AGP, 
W4ZF, W4AII, W5BDV, W5BEE, 
W5BEQ, WSZA, WSIV, W8FU, 
WSCJV, WSAOC, W8VW, V8CYP, 
\VSBGY, WSCTF, WSGLY, W9BIF, 
W9RGF, W9GIT, W9AJI, VEIDR, 
VEiCR, yESCA, VE2BG, CO2HY, 
CO2LL, COaWW, CO6OM, K4SA, 
TI3AZ, HH5PA, LYIAG, VOtI, 
VP6YB, VP3PA, VP3BG, HI7G, 

JULY, .1935 

Heard -. 

W3ANG, W3AIR, W3AEF, W3CYK, 
W3CFG, W3OPO, CO2HY, COsWZ, 
CO2WW, COaWV, CO2FL, CO2FG, 
COÔOM, HPiA, VOil, K4SA, EA7PI, 
TI2SG, TI3KV, HI7G, LUiJ, ON4ZA, 
XzG, SPILM, CTiBY, VP3BG, 
VP5RX, VP6YB, VP9R, VP6AW, 
VP6WJ. 

(7-mc. phone.) 
G2FC, G5BF, G5ML, G6YU, G2XC, 

G5HN, G5PT, G5BI, G6VF, G6MZ.. 
R. W. Allsop, 6i Drakefield Road, 

Toting, S.W.i7. 
(54-mc. phone.) 

VE3HC,WIGKE, W9CPM, WiIFA, 
WIBES, WIGPE, W3EFH, VE2BG, 
W3CRB. 

7-mc CW.) - 

VQ4CRL, VQ8A, VK3BO, YK3KR, 
W6LFG. - 

Reginald Watson, The School House, 
Wraysbury, Staines. - 

(54-mc. phone.) 
W9BHT, WaDC, W3AE, W2DE, 

.W3HY, WIDES, WaAU, WSANN, 
WIAMG, W4AHH, WiDSY, WIDRL, 
W3AVN, WSHFF, W3PC, W3MD, 
W3ADN, ?tV8GLY, WiAJZ, W8DVU, 
W2AN, W3BRG, WaFLO, WSHAU, 
W4AH, W3EHY, W9EEL, VEIDV, 
CO2HY. 
Albert Lee.. 182, Tewkesbury Road, 

N.15. 
(54-mc. phone.) 
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F R E E. !-Iivac Valve Guide "T.S.W.' 

11V# JLFEOM31'9. 
- MAINS / IHE scutur. VALVES FEOM 

i/ALI/E 
- HlGHVACUUMVALVEC?v 

BRITISH' MADE 113-117 FARRINGDON R Eci 

An order placed with your 
newsagent will ensure regular 
delivery of TELEVISION 
AN'D'SHORT-WAVE 

WORLD 

G6NF, G6ZZ, FSZY, F8VX. 
(14-mc. phone.) 

WiHJZ, W3BjA, K4SA, (W9BIC.- 
J. M Greenshields, 4, Arundel Gardens, 

Burnt Oak,Middx. 
14-mc. phone.) 

333 stations including W4AH, 
VST4AGP, W4AU, W4AHX, W4AHH, 
W4BFH, W4CP, W4CRE, W4CVO, 
W4EJ, W4FK, W4CFH, W4JA, 
W4LC, W4OC, W4UM, W4DW, 
\\T4DYA, W4UU, W4UP, W4KH, 
WT4AZP, W5ZS, W5PMM, W5VS, 
W5AXC, W5CPP, W5DMG, W5VHJ, 
W5CTB, W6EBD, W6GOY, W6VEP, 
W4DGQ, W4LT, W4AJZ, W4BDV, 

W9PCD, W9ADN, W5LT, W4SB, 
TWrLZ, VESVB, VE2DM, VEiHY, 
VE2HG, VP2BX, VP2AT, VP5BJ, 
PY2DX, LU7EF, K5AN, CO2DO, 
CXi CC. 
BBS 3730 Claud Clackson, i Nèrval 

Place, Rosyth, Fife, Scotland. 
(14-mc. phone.) 

VE2BG VE:CA, VE3CR, VEICR, 
VOjI, TI2FG, CO2ON, CO2HY, HI7G, 
CTiBY, CTiGU, SPiOM, WiAJZ, 
Wil-IX, WiBIF, W5BDV, W5ZS, 
WSLUG, W3CIG, WSAKK, VsHFS, 
WiCHG, W2HHU, W3MD, W2GNQ, 
WiING, W2FLO, W2BST, W3BSY, 
W9EEL, GÓSR, G2TM. 
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amateur, price 8d. post free. 

All communications to :- 
THE SECRETARY (Dept. S.W.4), 
Radio Society of Great Britain, 
53, Victoria Street, London, S.W.I. 

When replyrng to dverti,ement,. plea,e mention 
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W. BRYAN SAVAGE LTD. 
56, 58, CLERKENWELL ROAD, E.C.I. 
PHONE: CLERKENWELL 3068.9 

Television and Short.vave World.' 

'y of this senior amateur radio organisation. 

MEMBERSHIP BRINGS- 
A copy of the T. & R. Bulletin each month- 
free QSL service facilities-calibration 
service-slow morse practices--organised 
contests-field days-conventions-partici- 
pation in the work of the Society's Research 
and Experimental section- 

A GUIDE TO AMATEUR RADIO 
(2nd Edition). 

Explains in detail how to become a radio 

1000 y. - 4 v./C.T. - 4 v/CT. 
36/- 

SMOOTHING CHOKES 
TRANSFORMERS 

ETC., ETC., for 
ALL TELEVISION 
REQUIREMENTS 

TeJephon 
2.84. ROSOMAN ST. ROSEBERY AVE.L0ND0N.EC 

THE SIGN OF THE 
BLACK DIAMOND 

The black diamond definitely identifies YOU 
as a radio amateur. 

J For nearly 22 years the R.S.G.B. badge has 

\ ' proved a silent witness to the value of co- 
operation in Research and Experiment. Let 

\-I us tell you how you may become a member 

SAVAGE 
TRANSFORMERS 
for CATHODE RAY 

TYPE TU. I. 
2000 volts and 2 volts C.T. 

. 

TYPE TU. la. 

Asktohear on approvai oneof the latest nsodelsof 
Hyvoitssar UNIVERSAL ALL-WAVE RECEIVERS. 
Fitted with the famous Oscar-Gane Uni versal HIgh 
Voltage Valves, they reqaire no transformers, 
break-dome resistances or barretters, as used by 
oli other makeis. Fail ronge of 

Supers, Straights, Band-Pass, 
Miniature Models, Transportable 
Radiograms, Qaality Amplifsers for 
Television purposes and Short- 
Wave Adaptors. 

Theue recel versaren minently suited for the proton t 
Baird 30-line Television System. High DefinItIon 
(240-line) models are in preparation. Write for 
Literature "T " and partitalars of our approval 

UNIVERSAL HIGH VOLTAGE RADIO LTD. 
28-29, Southampton Street, Strand, W.C.2 

Telephone : TEMple Bar 4985. 

You'll get BETTER results with 

!!STAR EVALVtSJ 
ALL MAINS A.C./D.C. ANY VOLTAGE 

without alterativo. 
No need to guest-you van book on peak results 
mheo you use the World' stupre me UNIVERSAL 
HIGH VOLTAGE Valves. NO BARRETTERS, 
MAINS TRANSFORMERS or CUT DOWN 
RESISTANCES required. A valve for every 
purpose-with out equal for Short-Wave Ro- 
sei versand Television work. 
Tb e advanced design of Ostar'Ganz Valves 
Is such that they may be successfully used 
for the reception of radio signais domn to 
a mayo-length of 2 METRES. 

Write as fer interesting leaflet. 
EUGEN J. FORBAT, 28/29, Southumoton 

AMPLION FIXED CONDENSERS 
Specified for the 

IL) TWO VALVE BATTER? 
TRANSCEIVER 

becu:ase they uve iroeiwvrifsy. 

Am pilon Crtrid ge 

illdddl 

Ali A pl p 
hy fy 

Send a F/C to Dept. " T "for informative literature on 
ail Amplino producta. 

AMPLION (1932) LTD. 

Control of 
t volume should 

I!4 
in Reliance Volume Controls chis 
is uchieoed byaspecial meshed 
ofeaindingandsheuseof an ax- 
cepsionally spring y contact eoertie g 
alight bus flrm pressure overave ry 
small area of resi stance alemee t. 
Composition Track type (as 4 Illustrated). .05to 5 megohms. 

yroudtype. .5 so 4/6 

Read 5h ronce lient" Test" 
repart en Reliance Pateotia- 

a. meters. See page 361 of 
Jane asan. 

RUAWCE 
THE P500UCT Of 

BRITISH SPECIAI.ISED PSIAPH 

JULY,. 1935 

FOR QUALITY T 
RECEPTtON, 

.r' viic'r 
AND 

SHORT-WAVE WORLD 

SILENT S S 

OPERATION 
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 at an angle of 450 with the vertical, 
I like Fig. 3. If one voltage is very 

much greater than the other the path 
of the beam will be a gradual slope 
like Fig. 3b. 

Incidentally we can make the beam 
draw all sorts of patterns by varying 
the potentials while it is moving, but 

-- - 

microfarad to avoid any bass loss 
while, of course, the individual ad- 

jiistments of the modulation allowed 
fOr the slight differences in the sen- 
sitivity of the various tubes. 

A similar method vas adopted to 
feed the other machines on view, 
namely, the mirror-drum and disc re- 
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broadcast receiver for disc reception 
of the B.B.C. 30-line broadcasts. 
These can be obtained comparatively 
inexpensively from B.'I'.S. 

The photograph in the heading 
shows one of the cathode-ray receiv- 
ers being demonstrated in Birming- 
ham - . . 

Deflecting the Cathode-ray Beam 
Cntirniedfro,n page 382.) 

So between the two of them we-can 
shift the beam both horizontally and 
vertically to any amount. If we put 
a potential on both pairs at once the 
deflection of the beam will be a com- 
promise and it will try to serve two 
masters. 1f the voltages are equal 

i , the beam will move across the screen 

that can be left for the moment since 
we are concerned with television. 

Next time we can start the real 
business of making the beam draw 
the television screen, or scanning. 

"More About the 'Lewis' Demonstra- 
tion S'' (Contirniedfrorn page 418.) 

of this condenser-resistance combina- 
tion was made at least megdhm- 

ceivers, which were of standard type 
and require little comment. Small 
amplifiers containing a separate 
power supply and PX4 output valves 
were used for the disc receivers, the 
neon lamps being run in series with 
the output valve. This again gave 
an independent adjustment of the 
modulation on each set. Incidentally 
these units are very convenient for 
adding to the output of any normal 

J 

Three coils are necessary to cover the 
range, details of these being as follows: 
Frequency Total Cathode tap, turns 

range turns, from ground- end 
(kilocycles). 
3,250-6,800 31 3 

6,600-14,500 I0 2 

14,000-30,000. 3 . I 

Coils are of 20 s.w.g. enamelledwiie,- 
space wound on grooved. Eddystone 

fling for i-io minuted to allow the elec- 
trodes to reach normal temperature- 
this is very important, as otherwise the 
calibration may be as much'as 30 kc. 
out. 

A station of known frequency should 
then be tuned in, with the receiver in 
a non-oscillating condition. With the 
correct coil in position, the frequency 
meter is then switched on, and its dial 

R, 30,000 

R, 20,000 

T1 4 V i-amp, mains tran,sformer 
(Eddystone). 

S, S.P.S.T: on-off switch (Bulgin) 
Components required in addition to 

titase shown in circuit diagram are: 
Two 5-pin chassis-type valve-holders 

(Eddystone DL9). 
Disc-drive (Eddystone small type). 
Three 2 in. eronoid pillars (tapped 

6 BA). 
One 2 in. eronoid pillar '(+ in. dia- 

meter) (Eddystone). - 

and top filament pin, a lead from the greater range than that given for the 
other filament pin being taken down coil being calibrated. 
through the chassis direct to the valve The frequency meter should be con- 
cathode. nected up and left with its heater run- 

kc.; Rabat, 12,830 kc.; W8XK, 11,870 
kc.; Madrid (EAQ), 9,860 kc.; Rabat, 
8,035 kc.; Radio Nati3ns (HBP), 7,797 
kc.; Moscow, 6,6io kc.; W8XK, 6,140 
kc. ;BSA, 6,o5o kc. ; Budapest, 5,400 kc. 
CTTAJ, 4,000 kc. 

The apparatus should, of course, be 
housed in some form of small cabinet, 
so that no possibility of movement of 
the components (which would upset the 
calibration) will be occasioned. 

The component reference in the cir- 
cuit diagram are as follows 
V, MS4B (Plain bulb) (Osram). 
C, ioo mmfd. nicrodenser (Eddy- 

stone). 
L, See table for coil details. 
C, .0003 mica (T.C.C.). 
C,-, .oi mica (T.C.C.). 
R, 15o,000 Iwatt (Dubilier). 
R, 50,000 ,, 3 -- . - . 

components firmly, and prevent any 
possibility of vibration affecting the 
frequency stability of the apparatus. 

By-pass condensers and remaining 
resistances are mounted sub-chassis, 
while flexible leads to mains and HT. 
supply, are carried out at rear through 

.tsvo in. ebonite bushes. 
The coil-base is mounted with the 

filament pins vertical and the grid pin 
facing the microdenser. Leads to this 
condenser are taken from the grid pin 

Calibration 

When construction is completed the 
final item of calibration must be tackled. 
For this, three sheets of graph paper 
marked in tenths are necessary. The 
scale on each should then be marked 
off, allowing nine large divisions on the 
horizontal scale for dial readings, and 
using as large a scale as possible for 
frequency on the vertical line. Allow- 
ance should be made for slightly 

meter dial readink. noted, -and plotted. 
against the station frequency on ,the 
graph ..... 

As many readings as possible should 
be obtained for each coil; each being 
transferred to the corresponding graph. 
The pointe so obtained should then he 
joined up with a line, and the meter is 
ready for use. 

Stations recommended for use in cali- 
bration are as follows 

W8XK, 2i,540 kc.; W3XAL, i7,78o 
kc. W2XAD, 15,330 kc.; GSF, 15,140 

_________ 

f'/1iOì'I 
AND 

SHORT-WAVE WORLD . JULY, 1935 

"An Electron-coupled Frequency DL9 four-pin formers: (They can- be U rotated uhtil a beat (whit1e) ir obtained 

Meter" (Continuedfroez page 375.) 
obtained wound to specification if de-1 in the receiver. This is tuned to the 
sired.) 

. 
central 't zero beat ' --position, the. 
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B.tter service results from mentiolsiog Television and Short-ove World" vrben vrrting to advertisers. 

1' 

Perry, Cheddington, Leighton Buzzard, 
Beds; H. E. Heaver, i Maine Terrace, Junc- 
tion Road, Burgess Hill, Sussex; W. M. 
Alexander, Leuchars, Sawston, Cambs; 
S. H. Best, East Lone, Windlesham Gar- 
dens, Shorehahi-by-Sea, Sussex; A. G. Cole, 

6 St. Saviour's Road, St. Heller, Jersey, 
CI.; F. Wolfendale, 4 Albert Street, Farn- 
worth, Lancs; R. Metcalfe, 3 Granville 
Street, Dewsbury, Yorks; C. Phillips, 10 

Bond Street, Dewsbury, Yorlts; G. M. 
King, 51 Springfield Road, Sheffield, 7; T. 
Jaques, Morgrove, Saxton Avenue, Bessa- 
garr, Doncaster; J. Dathani, 3 Ebor Lane, 
Haworth, Yorks; W. J. Louch, 229 Long- 
bridge Lane, Northfìeld, Birmingham; L. 
Clifford, i7 Caledonian Road, King's Cross, 
N.i ; E. J. Bayliss, 117 Albion Street, Kenil- 
worth, Warwickshire; A. Steivart Gray, i 
Boroughdales, Dunbar, East Lothian. 

Bidges will be sent to the above 
members in due course. 

Please send membership badge 
free of barge to 

Name (in block letters) ............... 

Address................................. 

*StrIke out lines not applicable. 

FOYLES L 

Booksellers to the World 
Ne and secondhand bookS on ecery ssbjsct. 
Catalogues free on mentioning your interests. 

11.l25 Charing Cross Rd., London, W.C.2. 
Tetephoec: Ger.,d 561i0 (10 ¡mU) 

Ferranti, Ltd ............ ... 870 
Fluxite, Ltd Cover ii 
Edison Swan Electric Co., Ltd Cover iv 
Leaman, L .............. 42fi 
Lectro Linx, Ltd .......... 369 

Marconi ............... . 427 

Mierofuses, Ltd ......... 430 

Radio Resistor Co., Ltd ....... 429 

Radio Society of Great Britain ... 431 

Reliance Manufacturing Co. ...... 431 

Sanders, H. E., & Co ....... Cover iii 
Sound Sales, Ltd ........... . 369 

Telegraph Condenser Co .... ... 427 

Television Society' ... . . ... 429 

Varley ......... . ... Cover ii 
Ward, Chas. F .......... Cover iii 
Westinghouse Brake & Signal Co., 

............... Ltd ... 

i 

Port: Glasgow Renfrewshire W. Saunby, 
Maynards Green Horam, Sussex R. War- (s) I already subscribe to your 
ing, 57 Savoy Street, Oldham; W. H. journal at the address below. 
Palmer, ' Canberra," Oxenden Park Drive, (z) I have placed a regular order 

for TELEVISION and SHORT 

Clipston Road, Aluni Rock, Birmingham, 8; WAVE WoRLD with my book- 
J. P. Styles, 3 Station Cottage, Wormley, sellers, Messrs ................. 
Surrey; Sergt.-Major C. S. Roberts, M.B.E., * 
i WO. 's Quarters, St. Quentin Lines, Cat- 
terick Camp, Yorks; J. Raven, o Old .................................. 
Devonshire Road, Balham, S.W.12; D. and desire to be enrolled as a 

membet of the TELEVISION 

Sunderland; C. H. Collins, Bryntaf and SHORT WAVE' WORLD. 
Aberlan Road, Merthyr Vale, Glam.; E., " Constructors' Circle." 

INDEX TO ADVERTISERS 
Aniplion (1932), Ltd .......... 431 
Automatic Coil Winder & Electrical 

Equipment Co., Ltd ....... 370 
Belling & Lee, Ltd ........ Cover ii 
Bennett Television Co ..... Cover iii 
British Television Supplies, Ltd ..... 430 
Bryan Savage .......... 431 
Bryce, Andrew, W., & Co ....... 37Q. 
Bulgin, A. F., & Co. Ltd. ".1. ... 369 
Eugen J. Forbat ....... .. 431 

L. Ritchie, c/o Heggie,. 83 'rames Street, 
Dunfermline, Fife; H. Bridge, ABRI., 99 
Tideswell Road, Eastbourne, Sussex; B. B. 
Foster, B.Sc., F.T.S., 57 Onslow Gardens, 
Wallington, Surrey; John Gargett, io Lord 
Street, Trimdon Foundry, Co. Durham; 
Robert Slinger, 33 Smedley Road, Manches- 
ter, 8; A. W. S. Fowler, Gray Lodge, Ver- 
non Square, Ryde, 1.0W.; G. H. Whittle, 
32 Ellison Fold Terrace, Darwen, Lancs 
S. G. Summeifield, 7 Kyverdale Road, Stam- 
ford Hill, N.i6; R. Waring, 57 Savoy Street, 
Oldham; B. McDougal, Hector Road, 
Glasgow, Si; F. O'Reilly, 22 Dartmouth 
Road, Copnor, Portsmouth; W. Hunter, 
Red Lion Garage, Doune, Perthshire; A. J. 
Trodd, 20 North Church Road, Wembley; 
Raymond J. Rogers, i Police Cottages, Pir- 
ton Road, Hitchin, Herts; A. J. Roaks, g 
George Lane, Lewisham, SEi3; C. H. 
Foste:, 79 Regent Road, Gosforth, New- 
castle; T. Renfrew, 2 Chapeltown Street, 
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THE CONSTRUCTORS' 
CIRCLE 

Application for Mernber8hip 

To be filled in and sent with a 
.rtamped envelope for replv to the 
Editor, "Television and Short-wave 
World," Chansitor House, Chancery 
Lane, London, W.C.z. 

all past free.-G5KA, 41, Kinfauns Road, Goodmayes, 
Esses. Seven Kings 2888. 

TELEVISION COMPONENTS, motors, synchron- 
hers, etc., bargain prices, lists free. Electric drills, 
if/k, guaranteed to drill on mild steel, handy tool. 

2/oO/- line(.-Aucel Ciar Television Co., 8, Highbury 

GEE & CO., patents and trade marks throughout the 
morId (H. T. P. Gee, Mem.R.S.G.B., A.M.I.R.E., etc.), 
51-52, Chancery Laoe, London, W.C.z (2 doors from 
Government Patent Office). 'Phone: Holborn 1525 
Handbook free. 

SHORT WAVE CONVERTER KITS; 13/52 metreS. 
With circuit, 17/6, plus 6d. postage. Sati.sf action 
guaranteed-Bennett Television Co., Redliill. 

DISC televisor for saie, perfect condition, excellent 
results. £4.-R. Lampitt, 237, Coalway Rd., Wolver. 
hampton. 

CHAS. F. WARD 
can supply KITS of parts, at competitive 
prices, for all apparatus described in this 
issue. Quotations on request. 

C. F. WARD, 46, FARRINGDON ST., 
LONDON, E.C.4 

Constructor's Circle 
Additional Members. 

High def.niti on appu,atus cue be supplied les- 
modiusnly. Seed us your t-oqa remets,. Handbook, 
/9, post free. 

Send or null for Illustrated List 

H. E. SANDERS & CO. 
4, GRAY'S INN ROAD, LONDON, W.C.I 

Telephone: CHANCERY 8778. 

I "TELEVISION COUPON 
I 

00 SHORT.WAVE WORLD." 

FOR FREE INQUIRY SERViCE 

Iandshouldreachtkisofficenotlaterthoothe ithoi the mooth previous toduteol issue. 

PATENTS, Trade Marks, Advice. Haodbook aod 
Consultations Free.-B. T. King, Patent Agent, G.B., 
U.S.A. and Canada, u46a, Queen Victoria Street. 
Loodon. 49 years' references. 'City 6o6s. 

A. MATHISEN. Chartered Patent Agent, F.Tel.S. 
Patents, Designs and Trade Marks-First Avenue 
House, H/gb Holborn, W.C.t. Holborn 8950. Tele- 
graenu: "Fatum" Hnlb., London. 

SUMMER CALLBOOKS-many pages ni nm DX 
calls, 6/-, bacdbnoks, 4/6, Lightning calculators, 4/6, 

JULY, 1935. 

TELEVISION and S.W. RADIO 
CONSULT 

B. BENNETT, A.T.S. 
Author "PRACTICAL TELEVISION HANDBOOK" 1/- 
Designer "BENNETT TELEVISION OPTICAL UNIT" 

(SEGD. DESIGN). COMPLETE WITH LENS 10/-J 
Telephono Redhill 720, 0? 

TELEVISION & SW. REDHILL, SURREY. 

ANO 
SHORT-WAVE WORLD 

H E SAkIDEnS&CMISCELLANEOUS I'4 Il O ADVERTISEMENTS 
Sapply sii Ap paratas of the Latest Type. 

,. e charge for advot-themeuts is these Scrup poor old Neon, and ate the acosO Moracu colutnus lO 12 mords or rus 2/-, and od. for Fist Pisto 6-in. atop for high brilliancy sod loso every additional mord. AU adsertiso,ttents striking sed carrent conos mption. Frics 7/6. Post. most be accompanied by rnuaittauce. Cheques estro, 6d. and Postal Ordess should be made payable to 
Sy,uchrootst,ug Gear, complete, 25/6. Bernard Jones Publicatioss Ltd., and crosted, 
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T:tevision , 
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developments 
EDISWAN. - S 

TUBE . . 

TYPE B JI Here is the Cathode Ray Tube specially developed 
SErnA No . for television reception. Ediswan have been asso- ' 

. ciated with the application of Cathode Ray Tubes 
to teleyision from the commencement and have kept 

the front with the most recent improvements. 

Ediswan High Vacuum Cathode Ray Tubes - 

are made in two sizes: 

. - 
Prices a 

. 

Type AH - 1O.1O.O Type BH - £88.0 
i All have special screens giving a black-and-white 

image. Green or Blue screens can be supplied 
without extra charge. 

VÍT 
We also manufacture: 

Mercury Vapour Rectfiers High Vacuum Diodes 
Transmitting Valves for ultra - short waves 

- Grid controlkd discharge tubes for time bases 
These have been specially developed for line-scanning circuits. 

Full information on the tube and its associated circuits 
'CJ3IJ can be obtained on application to the Technical Service 

Department, at the address below. 

ENTIRELY BRITISH MADE 

E D I S N 
RADIO VALVES 

iLIIS1O'I - - - - 

SHORT-W'YE WORLD JULY, 935 
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