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'/ CÀTHODE;RAX, TUBJ1S 

- 

«-, O SR A M ,, 

r u ic 
1 Th .0 SR Avl U x6" is NalÉWve 

Lh6. I 
. Rectifier Valve designed primarily to supply 

voltage to the accelerator, or anode 
of Cathode Ray Tubes. For this purpose it 

f is capable of withstanding an anode volt- 
age-up to ,000 volts R.M.S. 

I5HARACTERISTICS , j Filament Voila .. ;.- 2. 

- lffI IF1 
Filament Current 0.25 amp. approx. 

fl V U Anode Volts R.M.S ..... 5,000 max. 

PRICE EACH j Rectified Current D.C... 2.0 ma. max. 

20/- . (smoothed with 0.25 mid, condenser) 

',1, 
- MADE IN 

ENGLAND 

FOR EVERY RADIO COPIHECTIONJ 

Ì2 year. old and still 

world's best. 

'B' Type Terminal 
No ioi. Price6d. 

NJon-rotating name; bakelite 
insulated ; anti-twist wedge 
on collar;, black or walnut 
white letters. Improved sub- 
Connector nuts, 4 B.A. stem. 
-Insulation bush and washer, 
Cross hole and no thread in 
Clamping gap. 

"Midget" Wander Plug 
Three separate prongs 
of hard-drawn seg. 
mantal spring wire 

- rivete4 Into internal 
brass part. 

No. 1019. 

ad. each. 

"BowSpring" ' 
Wander Plug. Beit 
of its class. Resilient. 
N I C k e i-p I a t ed. 
Strong spring; wide 
self-adlustosenc. - 

NO. ¡'112. 

I)d. each. 
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F L II X I J.' E post free the complete Catalogue Radio 

lT SIMPLIFIES ALL SOLDERING ADDRESS ................................................. 
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ft helpa us il you mention " Television and Short-wave World." 
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---..- .------------- - . ---- 

V. 

4 dvi. of The Generai Eleciric Co. Lid., Magnei House, Kingsway, London, PV.C.z. 
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"As to trouble in fixing the ends," - '' Said the set builder. "well-that depends, 

Since using FLUXITE 

I just take a delight -e 

in tinkering-and telling my friends." 

See that FLU XITE is always by you-In-the house-garage-work- 
shop-wherever speedy soldering is needed. Used for 30 years in 
government works and by leading engineers and manufacturers. 
Of Ironmongers-In tins, 41., 8d., 1/4 and 2/8. 
Ask to see the FLUXITE SMALL-SPACE SOLDERING SET- 
Compact but substantIal-complete with Cull Instructions, 7/6. 
WrIte for Free Book on the art of "soft" soldering and ask for 
Leaflet on CASE-HARDENING STEEL and TEMPERING TOOLS 

with FLU XITE 

ITO CYCLISTS ! Your wheels will NOT keep round and true unless the spokes'I 
are tied with fine wire at the crousings and SOLDERED. This makes a much. 
stronger wheel, It's simple-with FLUXITE-but IMPORTANT 

THE FLUXITE GUN 
Is always ready to put fluxite on 
the soldering Job Instantly. A 
lIttle pressure places the rIght 
quantity on the rIght spot and 
on. charging lasts for ages 

PrIce 1/6. - 

ALL MECHANICS LCHA.VE 

Shrouded typo 

B'eillngLee 

PLUG TOP If met.. part of con- 
VALVE 

CON NECTORS I 

nector touches metal- 
Ised part of valve, the 

Simplest form, valve is ruined. 

spring brass sliver No. 1156. 

gia8.- platedr ' 4d. each. 
No. 1175. 

I 
- Id. each, 

- As above but with.. 
insulated terminal 

- ' 

t°'i Adaptot to connert 

Li 1I Screw top valves cc, 
II iIII plug-top valves. I I head. 

3 No. 1167. 
- 

. 

jIíjjj No, 1i76. Id. each, 
3d. each. 

Low Loss Valve Hood and 
Connection. 

, 

Ai essential accessory for use with 
modern plug top valves, when silent 
background is required with utmost \ 1111 I IlI 

I h - 

efficiency. Particularly useful ' !lLJ1 
on short waves, Insulation be. 
tween valve clip and hood has 
been carefully chosen, large 
special beads Issulate the lead 
from the flexible metal tube, e 

," 
No. 1224. Price 1/6. 

t--- BELLING-LEEj 
FOR EVERY RADIO CONNECTION ' I I- - 

Belling & Lee, Ltd., Cambridge Arterial Road, Enfleld, I 

i .Mddx. . . . . I 
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I I 
FERRANTI CATHODE RAY TUBES 

I I 
for TELEVISION and INDUSTRIAL USE 

SOUND SALES LIM ITED, II FINESTDEFINITIONandLONGESTLIFE 
I Working Voltage 1000/6000. Cathode I 

Marlborough Road, Upper Holloway, London, N. 19 
I 

I colt. 3 amps. I hri 
RAF1TIJ Phone: ARCHWAY 1661-2-3. (Contractor to the G.P.O., etc.) I FERRANTI LTD. 

I 

I RADIO WORKS,MOSTON.MANCHESTER,IOI 
- VALVES 

When replying to advertisements, please mention Television and Short-wave World." 
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We make no apology for "coming up for the third time 
with this excellent Sound Sales Choke. In the March 
issue we illustrated it and gave details of other Sound 
Sales Chokes and Transformers. Ip the April issue this 
self-same Choke was specified for the UHF 112-28 Mc 
Super-het and NOW In May it is 

Send for Specified for the Type 30v 
Sound Sales ow POWER 30 Henry 
Catalogue Choke 

"T-S" MODULATOR 14/-' 

SpecifiQd b7' Me Experts 

$bÚNbAL 

1 
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(Battery, AC. Mains 

RA. D I O and Universal Types) 
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passage of an overload current. Nowadays 
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ages formed when your /// j first switched on. 
_ - .. 

- ao- M.°dN$ ThIs small Bu!gin 

I -i the mo,t 
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I I i I 

you si!ent rereption. free 

'iiJJ' 

to 5A. may b0 varied between k i from moms borne tnterference 
ALL TYPES I I gth fideach 5 d3rnn " n rby I trim! 

No 0h [!.L.......! - rdtu 

U Buig n Rad o __- 
Fuses in approved j 
Safety Holders I 

Pric / 
List No S 101 fl volt ea List No. S.111, 16 volt 

Bulgm mt rference 
sr . 

Suppreaor 
List No. A.49 Price 2i6 each 

- 

Fullylosed 

pMl1E 

safe 
AGAIN & AGAIN 

i 

'Y U t N 
Prir 2/6°nsplee 

pre.1.F tags ua"e,. 
ex,ra 

IS 1J14 GIN 
- ts .,?ti, a'e'ae 

capacity to prevent th reproduc- 
tion of repeat whistle,, etc. FO R 

E P L 1" 
fl Acrurate wave-windings are spaced 

on a spensi impregnated forme,'. 
4. 

QUALITY RADIO 
- and a bakelite plate carries tags 

for connections. Complete with 

AND TELEVISION 2/6 each 
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Cirt spl ted 

Please which 
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o 
/ STANDARD TYPES 

For rehabi ty L siNo H t mA Oh Price NAME O L t No S 117 3 ay 1/6 
and efficient LF 14 20 50 400 10/6 

LF.15 32 30 600 10/6 ADDRESS 
LIST Not List No S118 4- ay 1/9 

List No. S.119, S-way. 2/- service u se 
Bulgin LF. LF.18 IO 60 320 10/6 - - 

S 160 SPECIAL flPE- 
Chokes. LF.34 lOO IO 1800 12/6 (Block Letters Please) Effective & toub1e-free. L,st No. S.160, IO.-way, 2/9 
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There is news in the Television and Short-wave World advertisements. 

258 - 

V 
The price of W.4, 
W.6 and W.X-6 
Vestectors 

has flów been 
reduced tc- - 

Please send me the "All Metal Way, 

1936," giving full details of Westectors for 
which I enclose 3d. in stamps. 

reduced in price. Whether you run a "straight" set or superhet, you, too, can 

now enjoy the advantages of a Westector. Write for full details to-day. 

WESTINHOUSE BRAKE & SIGNAL CO., LTD., 

82, York Road, King's Cross, - - London, N.I 

LWESTINGHÒ U.SEjc 

WESTECTORS 

] 

IÑPoRTANT,j: 
. 

But, of course, ust as efficient and permanent as they were previously. 

Westinghouse half-wave type Westectors have, owing to increasing demand by 

r 
'home Constructors requiring distortionless detection and efficient AV.C., been 

W. BRYAN SAVAGE 
DESIGNS A 

HIGH FIDELITY AMPLIFIER FOR 

"TELEVISION" READERS! 

Hitherto, comparisons between A.C. 
- and D.C. Amplifiers have usually reacted 

unfavourably towards the D.C. equip- 
ment. ft is believed, however, that 
the new A.C./D.C. High Fidelity Ampli- 
fier described in the editorial columns 

of this issue of Television " will redress the balance. 
In the opinion of the Editor, the new amplifier. 

designed specially for Television " readers, achieves 
a standard of reproduction never before realised with 
apparatus capable of operation from D.C. mains. 
lt was designed for modulation purposes and, provid- 
ing that the original mains voltage is not too low, will 
deliver approximately 5 watts undistorted output 
with a frequency response, according to carefully 
conducted tests, sensibly level from 50 to l8,0OO 
cycles 

Tothe many readers who will be building this 
amplifier for themselves we wou'd point out that the 

Savage chokes and transformers are specially designed to 
give the above results and cannot readily be substituted. 

î L 
; 

_T - - 

. 

¿ 

These are 
Moins Smoothing choke ......... C 26 DW. Price 
Subsidiary Smoothing choke ......... Y 40 M. PrICe 7f6 
Anode Coupling Choke for Ist L.F ........ Y42 M. PriCe 7/6 
Intervavc Transformer ......... PP 2/ LM. Price 20/. 
Output transformer with split primary and outputs up to and including 

100 ohms. (specify output when ordering) .... Price 27/6 

W BR {A 
SA-VA GE 
LI NA I TE D. 

WESTMORELAND ROAD, STANMORE. MIDDLESEX 
Adjoining Queensbury Met. Station. 

Phone : COLindale 7131 (3 lines). 
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Subscription Rates : Post paid to any 
part of the world-3 months, 3/6; 

6 months, 6/9; ¡2 months 13/6. 
Published Monthly-i/- 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.2. 

IMP O R T A N T 
" Television ond Short-ways World " Lt regis- 
tered at the General Post Office, London, for 
transmission to Canada and Newfoundland 

by Magazine Post. 

Through the courtesy of Mr. S. Sargall, managing director of Scophony, 
Ltd., we are able in this issue to give our readers the first details of the 
new Scophony light control, which it 'is expected will make the projection 
of large pictures possible. 

OUR COVER PHOTOGRAPH 

The picture on the cover of this issue shows the Scophony 240-line sound- 
on-film television transmitter, using continuously moving film. A small 
arc lamp is used as the light source and the photo-cell is contained in a 
long screened tube projecting from the side of the amplifier. The ampli- 
fying gear consists of a complete vision amplifier with power supply and the 
sound-on-film amplifier. A non-synchronous playing turntable also forms 
part of the equipment and this can be seen on the left of the photograph. 

mitter 
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Are the Eiffel Tower Transmissions a 
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The Design of High-definition Ampli. 
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Cathode-ray Tube -.. 

291 
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quencies involved, and a number of experts contended that known methods 
would be quite inadequate and that no other solution appeared possible. A 

further bombshell was dropped when the Television Advisory Committee 
made known the intention of using two scanning standards. As Sir Noel 
Ashbridge, the B.B.C. Chief Engineer, has pointed out, the Committee 
itself felt that thisprocedure was undesirable, but that it was the only prac- 
ticable way of giving two systems which were ready to be put into operation 
a fair test. A deputation waited on the Committee in the hope of getting 
this decision altered, for on the face of it, it seemed fatal to mechanical 
systems unless two different types of scanner were used alternatively foi 
each type of transmission. - 

As the deputation failed to move the Committee in its decision there was 
nothing more to be done than to tackle the problem as such, and although 
very little, or nothing, has been heard of the lines of attack for the past 
few months, those interested in mechanical systems have not .been idle. 
We are now able to announce that both the Scophony and Mihaly-Traub 
systems have been developed in such a manner that reception of high- 
definition television by mechanical methods is now entirely practicable. 

Special Features 

Page 
The Scophony Light Control ...... 260 
The Salient Facts of Up-to-date Tele- 

vision ............... 265 
Large Pictures with the Cathode-ray 
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273 
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Tobe Kit Receivers for Amateur Use 288 
The Scanning Circuit for Beginners 289 
Low-power 40-metre Phone Trans- 

COMME NT OF THE MO ÑTH 
Mechanical. Systems. 

IT is no secret that when the recommendation of the Television Commitee 
was made that 240 lines should be the minimum standard of definition, 

there was a certain amount of perturbation among those who had made 
mechanical methods the line of attack in the solution of the tèlevision prob- 
lem. No experiments had been carried out with light modulation at the fre- 

and SHORT-WAVE WORLD 
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wavelengths, it may behave quite differently. 

Preliminary 
Experiments 

For instance, if e focus an image of a bright fila- 
ment on a screen with a lens, we have a beam which 
we can consider as a bundle of rays of light, 3tretch- 
ing from each point of the lens aperture to each point 

260 

fraction of a millimetre are readily produced in liquids 
by the agency of piezoelectric crystal plates, for in- 
stance, of quartz or tourmaline, and are propagated 
from a flat crystal as plane save-fronts of compression. 
and rarefaction. 

A light beam, passing through the liquid parallel 
to these wave fronts, would be retarded more by the 
compressed regions than by the rarified ones. The 

-4. 

screen, within periods which for high-definition tele- 
vision may be as short as one live-millionth of a second. 

Whatever physical movement we use to effect this - 
variation, it must be small in amount to be practicable 
at such speeds. A favourite device has been the Kerr 
cell, where we may picture inter-molecular movements 
in the nitrobenzene as the means of operation. The 
Kerr cell has, however, certain disadvantages. 

Another line of approach lias been through inter- 
ference of light. Beams of light, produced by aper- 
tures, lenses and so on, follow paths that can be cal- 
culated by assuming light to he waves of very short 
wavelengths, about one fifty-thousandth of an inch. 
When the lenses and apertures are of ordinary sizes, 
thousands of times larger than these wavelengths, 
light behaves for most practical purposes as rays, and 
travels in straight lines. When, however, it encoun- 
ters small structures. of the order of size of these 

upersonic 
Waves 

This arrangement can be realised in practice, not 
by cutting a mirror into a number of pieces, but by 
laying on one flat mirror (surface silvered) a second 
silvered glass plate with half the silvering scratched 
away. The finer the scratches the better. Such an 
arrangement was actually tried in the Sc6phony labora- 
tory and was the forerunner of the relay described in 
this article. It was not satisfactory, because no good 
way vas found of controlling precisely the separation 
between the mirrors, but the effects occurred as ex- 
pected from the wave theory of light. 

It occurred to the writer, while experimenting with 
the above, that similar small differences would be pro- 
duced in the path of a light beam if it were passed 
through a liquid in which supersonic waves vere propa- 
gated. Supersonic waves of wavelengths down to a 

adequate brilliancy, achieved with low power and low voltage. 

IN the development of mechanico-optical systems of 
television one of the chief problems has been that 
of the light relay in the receiver. This has to vary 

the brightness of the light which scans the receiver 

First 
and 

Exclusive 
Description 

J. H. Jeffree of the 
Scophoy Laboraiorie.c, 
the inîìenf or -of the cci,' 

Lighi R'lay. 

of the filament image. We may reflect this beam at 
some point by interposing a flat mirror, without other- 
wise disturbing the phenomenon. Suppose, however, 
we divide the mirror into a large number of small ele- 
ments, about half of which, taken at random, are raised 
up one two-hundred-thousandth of an inch above the 
level of the remainder (without tilting them at all), 
then the result will be quite different from what we 
would expect of a bundle of rays of light. The filament 
image on the screen will now almost disappear, while 
round it, at some distance depending on the size and 
arrangement of the small elements into which we have 
divided the mirror, will be a coloured halo, formed of 
the light previously concentrated in the image. 

1f we raise the mirror elements gradually, from zero 
to one two-hundred-thousandth of an inch, we shall see 
the filament image gradually fade out and the coloured 
halo gradually appear. If we cut a hole in the screen, 
large enough to pass the filament image but not the 
halo, we can control the brightness of the light pass- 
ing through it, from full brightness to fairly dark, by 
a movement of one two-hundred-thousandth of an inch 
in the mirror surfaces. 

By Thé Inventor, J. H. JEFFREE of the Scophony Laboratories 
Readers will remember that this journal was the firt to publish authoritative details of the Scophony 
system of television. We have now pleasure in presenting to our readers the first authoritative account, 
by the inventor, of the new Scophony Light Relay and its uses in television. Scophony Limtted have 
had as their objective projected pictures of sizes suitable for all commercial purposes; either home and 
cinema, and it would appear that they have successfully realised their ambition. The Scophony- 
Jeffree Light Control is one of the nost outstanding contributions to television technique in recent years. 
The claims that are made for this new Light Control can briefly be summarised as follows: All present- 
day television, whether employing optico-mechanical scanning means, or cathode rays, is based on one 
aperture being operative at any given time. The Scophony Light Control makes as many as fifty or 
even a hundred apertures operative at any given time. In conjunction with other fundamental 
features of Scophony optical systems, this Light Control makes possible commercial apparatus with 

1L YISJC)i'J 
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SHORT-WAVE WORLD 
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LIGHT CONTROL 
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light relays, controlling a series of scanning spots fol- 
lowing one another on the receiver screen, and if we 
could delay the modulation of each relay after the first, 
by the amount of time by which its spot follows the 
first spot, then we would be able to scan the screen 
with several light spots instead of one, and get a pro- 
portionately brighter picture. This, however, is what 
the new relay automatically gives us. Any point in 
the liquid, at a certain distance from the quartz crystal, 
will modulate light with a delay equal to the time 
needed for the supersonic waves to travel from the 
crystal to that point. 

O S2 

Fig. 2.-Ligbl relay operating curve. 

is inversely proportional to this wavelength, being 
given, in radians, by the ratio of the effective wave- 
length of light to that of the supersonic waves. (For 
the first order spectra.) Unfortunately a limit is set 
by the fact that high-frequency waves in liquids travel 

with a definite velocity of propagation. This means 
that when, in accordance with a television signal, we 
modulate the electric oscillation applied to the quartz 
crystal plate,. we should get groups of supersonic waves 

'moving along the liquid, each group corresponding to 
one of a series of successive modulation values, which 
are thus strung out in space in their correct order in 
the liquid. 

Fifty Spots 
Simultaneously 

Now it is a known idea, that if we had a series of 

.9 

8 
-J 

I- 

.4 

,O38 

Fig. i .-Diagtaìi explaining simultaneous production of fif.y picture 
details on the receiver screen. 

as Ìn the mirror experiments, as the amplitude of the 
supersonic waves increased. This could therefore be 
used as a practical light relay, either by passing the 
central beam through a screen which stopped the dif- 
fraction spectra or by letting the spectca pass and stop- 
ping the central image with a wire. 

Moreover, the supersonic waves move in the liquid 

So much for the broad theory, which was worked 
out before it was know n to the writer, that such optical 
effects of supersonic waves had ever been observed. 
Unknown to him, the diffraction spectra had already 
been studied (March, 1934), but apparently the extinc- 
tion of the central beam had not been realised. lt is 
easy enough, however, to demonstrate, and happens 
exactly as predicted from optical theory. 

Practical : 
. 

Application 
In working Out the practical application one of the 

first things to decide is thç order of frequency to use. 
The higher this can be, the shorter the wavelength of 
the waves in the liquid. This i advantageous, since 
the angle at which the diffraction spectra are spread out 

. 
I,,. 

direction to that of scanning, and at the same speed. 
When this line of light (which may be fifty picture 
elements long, or more) is caused to scan the picture, 
th.. modulated groups of waves travelling along the 
liquid show up as stationary picture details, each pro- 
(luced by the co-operation of what is equivalent to a 
row of fifty light relays or more. 

A simple arrangement is shown in Fig. j, in which 
A, B, C, D represent successive picture details, as 
transmitted to the receiver. (The scanner is supposed 
here to be a mirror drum. The most varied kinds of 
scanners can be used in practice,.) , .. 

effect would be analogous to that of the raised parts 
of the mirror in our previous example, with the differ- 
ence, that since the supersonic waves are regularly 
spaced, we get not a mere coloured halo, but a regular 
series of diffraction spectra with the colours in definite 
positions. 1'he central image formed by the focused 
beam would fade out, however, in just the same way 

If we arrange our optical system rightly, we do not 
even need to divide the liquid column into a series of 
separate light relays. We pass a beam of light through 
the whole column, along which supesonic waves are 
travelling, and then focus it on a slit to separate out 
the diffraction spectra. We then provide a scanning 
system which forms on the screen a line of light which 
is an image of the whole column of liquid. 

The size and magnification of this image is such 
that the images of the supersonic waves, could they 
be seen in it, would be seen to pass in the opposite 

MAY, 1936 
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cease to show double tuning, irregular response over steps, but varies sinusoidally round a mean value. 1f 
different parts of the surface and other such puzzling the maximum and minimum retardations are ± p wave- 
phenomena produced in air: all these are connected lengths of light, their values along the liquid at any 
with lack of damping and vanish, in practice, when moment are given by 
damping is considerable. - p sin x 
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The actual scanning arrangements used vith it, 
which provide for a further great increase of light 
beyond what is indicated here, are described later in 
this article. 
Resonance of 
Quartz Crystals 

The next point is frequency response. Quartz crys- 
tals are sometimes supposed to be inherently unsuit- 
able for light relays owing to their sharp resonance in 
air, but it is all a question of damping. If one worked 
in vacuo, a loudspeaker might behave as a sharply 
tuned device! Crystals generating supersonic waves 
n liquids are fairly heavily damped and show reason- 

ably flat resonance curves. Parallel with this, they 

an undistorted response over ± 1.5 megacycles for a 
io mc. crystal, at a cost of a mere doubling of the 
operating voltage for kerosene. 

Such doubling is fully permissible, as the voltages 
needed are fairly low. To calculate them involves 
many factors. First among them is the amount of 
optical retardation needed. 

Calculation of 
Characteristic Curve 

In the stepped mirror case, we could assume, for full 
black, that half the area of the light beam was retarded 
one-half wavelength relative to the other half. In the 
present case, however, the retardation is not in abrupt 

system to compensate for temperature changes. In 
many cases fifty elements is an adequate number to use. 

At 240 lines, 25 pictures per second, fifty elements 
(assuming one element equals one line width) are 
scanned in about 0.000026 seconds, during which time 
supersonic wäves travel about 3.4 cm. in kerosene. 
This shows the order of length of the liquid column 
useful at high definition in simple sets. 

It is instructive to compare the optical efficiency 
of such a cell, in the direction of scanning, with that 
of a slit device such as a Kerr cell. This we may do 
by reducing the aperture and increasing the angle of 
spread of the light in equal ratio. It is equivàlent 
optically to a double-image Kerr cell passing an un- 

obstructed beam 0.14 cm. wide at an aperture ratio of 
Filo. Quite a fair Kerr cell for television 

Such a cell, however, would need a scanning device 
able to concentrate all its light into one picture point. 
The new light relay divides it among fifty, and there- 
fore demands a scanner only one-fiftieth as efficient to 
work with it. Such scanners are easily arranced. 

for medium definition television this is not good enough 
for high definition. The obvious expedient.of increas- 
ing the operating frequency is not a pleasant one owing 
to the increasing attenuation of the waves, even in 
water: the other expedient of increasing the damping 
artificially in some way is also not attractive, since the 
vibration amplitude for a given voltage would be re- 
duced in the same ratio. Is there another way out? 

Analogous problems are familiar in electricity and 
acoustics: for instance, band-pass filters and the 
mechanical gramophone sound box. The solution in 
this case cannot yet be published for reasons connected 
with patent applications, but it may be stated that very 
simple means permit the extension of the frequency 
response to ± 23 per cent. of the operating frequency, 
with 71 per cent. response, and of this range ± i per 
cent. of the operating frequency is covered with a 
practically flat-topped curve, the response varying only 
between 97 per cent. and 103 per cent. of that at reson- 
ance. These means have been used in Scophony for 
the greater part of a year with full success. They give 

-water, 1/230 for kerosene. Though this may seem 
-small, we shall see that it is adequate in practice. 
Length of Liquid 

The length of the liquid column is settled by the 
number of picture elements it is desired to show simul- 
taneously on the receiver screen. 1he important point, 
here, is that temperature changes affect the velocity of 
sound propagation in liquids; usually about i per cent. 
per 30 or 40 C. It is often advisable, therefore, to restrict 
the number of elements to about 50, so that normal 
changes of room temperature will not seriously impair 
the accuracy with which the scapIing motion follows 
up the wave motion in the light relay. 1f 100 elements 
or more are used an adjustment is needed in the optical 

ance in air. 
To a first approximation the percentage off reson- 

ance, at which response falls to 71 per cent, is 
100 

(n - i) ir 

Where " n " is the acoustic refractive index. This 
gives 4 per cent. for water, 2.4 per cent, for kerosene. 
(The crystal is assumed to vibrate at fundamental fre- 
quency, not at harmonics, and to have one face in con- 
tact with the liquid.) 

At an operating frequency of io mc. this means 
modulation frequencies of 400 kc. and 240 kc. respec- 
tively, for 71 per cent. response. Though sufficient 

only a limited distance. At io mc. they are ieduced 
to half their initial amplitude in about 20 cm. of water 
or 4 cm. of paraffin oil, and the attenuation increases 
as the square of the frequency. This makes io mc. the 
right order of frequency to use. The above two liquids 
are better than many others, in this respect. 

At this frequency the wavelength in water is about 
0.15 millimetre, in kerosene 0.13 mm. Visible light 
has an effective wavelength of about o.00055 mm., so 
that the diffraction angle is about 11280 radians for 

Sharpness of resonance depends on what we may 
call the " acoustic refractivities " of crystal and liquid. 
This quantity is the mass of substance traversed by 
unit area of sound wave-front in unit time; the product 
of sound velocity and density, for each body. The 
ratio between the values for crystal and for liquid is 
the acoustic " refractive index " between them, and 
determines the resonance curve. For quartz-water it 
is about , 

for quartz-kerosene about 14, for quartz-air 
about 30,000. This explains the much sharper reson- 
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Fig. 4.-Arrangements for colour correction. 

Now the retardation of an optical wavefront pro- 
duced by a body of thickness T is 

(u - .1) T 
from which we see that the variation of retardation pro- 
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¡g. 5.-Effect of sken' rays. 

refractive index of the liquid with compression. Here 
the Lorentz and Lorenz law should hold, connecting re- 
fractive, index with density, namely 

- I I 

______ - constant. 
p2+2 d 

From it we derive that a proportional increase q in 
density should produce an increase in refractive index of 

(,L2 + 2) (,L2 - 

. 4 

Photo 6.-An early experimental light relay. - 

voltage V applied across a quartz plate (cut perpendi- 
cular to the electric axis) produces an extension or 
compression of 

6.4 X 

centimetres 
300 

(6.4 X IO8 = piezo-electric coefficient quartz), which 

O4 

evaluated for different values of p, gave the curve of deal directly in vibration pressures, which build up 
Fig. 2 which is the theoretical operating curve of the accol-ding to similar laws. We know that a steady 
light relay. According as one uses either the central 
beam or thediffraction spectra one may consider either 
top or bottom as full black, but the shape of the two 
ends is not very dissimilar. How far it is realised in 
practice . will be described below. 

I 

. 

i 
i 

* 

I' 

\ 
' . 

Fig. 3 -Oblique passage of light ray between supersonic wat'e crests. . .-... 

. 

These optical retardations depend on the changes of . . - 

e 

wavelengths, where "x" is length along the liquid 
column in suitable units. The light from each element 
dx is then thrown out of phase by an angle 27r p Sin x, 
and the resultant intensity of the central beam is (i f2 

. / ¡ cos (air p sin x) dx 
2ir J o 

of its full brightness. (By usual optical theory. Space 
hardly permits the full statement of all the calculations 
in this article. Only the outlines and their results are 
given in most cases.) This expression, approximately 

duced by proportionate change of density q should be 
(2 + 2) 

( 
- i) 

ql 
6z 

Now the pressure in the supersonic wavëfrorit needed 
to produce a compression q is qE, where E is the elas- 
tic coefficient of the liquid. To calculate what volt- 
ages on the crystal will produce this pressure, at reson- 
ance, in the liquid we can, very fortunately, use an 
accurate short cut. Instead of calculating how the 
amplitudes of vibration are built up in the quartz we can 
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such as have been observed for higher pressures (where 
the liquid fails to follow the quartz vibration) are con- 
sequently not troublesome. The amplitude of vibra- 
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The permissible thickness of liquid in accordance 
with this criterion is about 

(Con/itaeed ou page 
3 I o.) 

such as kerosene. 
(E = elastic coefficient of liquid, T thickness of 
column of waves, y = operating frequency.) 

This formula agrees pretty well with observation. 
The variation due to refractive indx is not very im- 
portant in practice, but if one takes it into account 
most liquids agree fairly closely with calculation. Water 
is an exception: the observed voltages are considerably 
higher than those calculated. 

We may note in passing that the pressures needed 
for full control are not very great, being of the order 
of half to one atmosphere in practical cases. Effects 

Photo 8 -Api example of a commercial form for large screen hih-definiIiott 
demons/ration receivers. 

producing full control, the optical effect is 98 per cent. 
of the full effect. We may adopt this as a limit to the 
permissible error caused by spreading of the light be- 

tween the supersonic wavecrests. A simple vector cal- 
culation shows that if rays spread across a quarter 
wavelength of supersonic waves in their passage 
through the liquid the effect of the supersonic waves 
will be reduced to 90 per cent. Fig. 3 illustrates such 

ray. 

Photo .-An example of a commercia/forni for iìiedium screen 
high-definition receirers. 

two more or less free surfaces bûild up until the loss 
of pressure to the liquid is equal to that produced at 
each swing by the electrical oscillatior. The above 
expression for static pressure gives directly the pres- 
sure transmitted tothe liquid by a quartz plate in con- 
tact with it on one side only at resoiìa,'cc. With liquid 
on both sides the pressures would be halved, and off 
resonance the formula does not apply. 

The pressures so communicated have to produce com- 
pressions q which yield retardations p equal to ± 0.38 
wavelengths of visible light (from the operating curve, 
Fig. 2). This will give us full black or full white, as 
the case may be. Omitting the working out, we arrive 
at voltages (reduced to r.ni.s. values) of approximately 

E 
for liquids of refractive index about 1.43, 

20VT 

that for a supersonic amplitude 90 per cent. of that 

-.- 

L 

4 

/ 

f, 

a 

J 
I 

as the square of the frequency. This arises as follows: 
To control as much light as possible, the central 

beam should have an angular spread about equal to the 
angle of diffraction of the first order spectra. This 
enables one just to separate the beam from the spectra 
when focused on a slit or screen. This angular spread 
causes component rays of the beam to stray from a 
crest of the supersonic waves towards a hollow, or 
vice versa, in passing through the liquid: they are not 
all parallel to the supersonic wavefront. The shorter 
the supersonic waves, the greater the angle of diffrac- 
tion, which is the desirable angle of spread for the cen- 
tral beam, and the less room there is between successive 
supersonic wave crests for the light rays to spread. 
Hence we have to reduce the liquid thickness in pro. 
portion to the square of the supersonic wavelength. 

Reference to the operating Curve of Fig. 2 shows 

corresponds to an internal pressure or tension. of 
6.4 X zo-'V 7.8 z io" 

300 U 

where d is the thickness of the plate and 7.8 z io" the 
Young's modulus of quartz along this axis. 

Now let the voltage vary sinusoidally at the quartz 
resonance frequency. Pressure oscillations, so to 
speak, var)ing between plus and minus the above value, 
are generated in the quartz, and by reflection at the 

tion is also of interest: it is of the order of 10_G centi- 
metres or less, or hardly more than of atomic dimen- 
sions. 

Permissible 
Thickness of Liquid 

It will be noted that the voltages go down with in- 
creasing frequency, for a constant thickness of active 
liquid. Owing to a further complication, now to be 
considered, they go up, however, in practice, because 
the permissible thickness of liquid decreases inversely 
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THE CATHODE-RAY TUBE 
There is a certain amount of similarity between the 

valve and the cathode-ray tube. Both are for the pur- 
pose of producing electrons but in the latter they are 
required as a thin pencil, or beam, capable of being 
directed against the fluorescent screen at the end of 
the tube where their presence is made visible by 
causing the screen to fluoresce. On this account the 

B 

cylinder or " shield " as it is called is to compress the 
electron stream from the cathode and cause it to pass 
through a central hole in the anode. - 

By applying a potential to the shield the electrons 
can be made to form a "jet" of finedimensions which 
will pass up the tube and produce a tiny fluorescent 
spot where they hit the screen. An increased anode 
voltage will naturally cause ñ-iore electrons to pass- 
through the hole and thus produce a brighter spot. 

265 - 

are provided nd some measure of control may be 
introduced on the first anode or gun. 

. T 

Confusion is sometimes caused by the use of different 
terms to describe the electrodes of the cathode-ray 
tube. Cathode for the electron emitting electrode is 
standard, but the anode is either called the anode or 

'sometimes the " gun." 
''rhe control of the electron stream s obtained from 

the small cylinder which surrounds the cathode and 
is maintained at a negative or slightly positive poten- 
tial. This is given a variety of names. lt is called 
the Wehnelt cylinder or simply the cylinder, the shield, 
the control electrode, the moduläting electrode, and 
so on. 
- There is need for an agreement as to the correct 
name for this electrode. Shield is probably the most 
general. Names such as control or modulating elec- 
trode are not rood because in hard tubes two anodes 

I . 

This is a pholo,graph of a 
Iyßica/ ca/bode-ray iube speci- 
ali) manuficturedfor televisio,;. 
The screen diameter is approxi- 

i 
ma/ely io inches and the 1 

.! 

total length zfeet. 
U J 

the effect of an invisible ray proceeding from the 
cathode, and the name " cathode ray " applied to this 
effect has stuck to the more modern tube.. 

Cathode is the name given to the source of electrons 
-heated metal. The attracting plate which is mounted 
a little distance away from the cathode is called the 
anode. 

The speed with which the electrons fly to the anode 
is increased by increasing the attractive force of the 
anode, i.e., by applying a high potential. 

CATHODE-RAY TERMS 

(. 
41' 

/1 

UP-TO-DATE TELEYISIOÑ 
A Compendium of All the More Important Features of Modern Television. 

THE cathode ray is an electron stream or beam. place of the grid is taken by a cylinder which com- 
The term was coined by early experimenters pletely surrounds the cathode and which is negatively 
before the electron arrived on the scene. In the biased. The purpose of the negatively cIarged 

early vacuum tubes the electrons produced used to give 
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tronic lenses are exactly analogous to optical lenses The beam should never be allowed to remain motion- 
and the same laws hold good for both types. less, for, if this occurs, the full impact energy of the 
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netic lines of force and along electrostatic lines of 
force. A simple magnetic lens consists of a coil of 
insulated wire wound round the neck of the C.R. tube. 
When a current flows through thies coil the magnetic 
lines of force exert an inward pressure on the electrons 
focusing being carried out by varying the coil current. 

The electrostatic lens operates on the following prin- 
ciple. There are two accelerating electrodes and the 
potential difference of about 3,500 volts between them 
together with their construction causes a converging 
field to be formed. The beam is brought to a focus 
by adjusting the potential of the first anode. Elec- 

increased. 
Deterioration of the active material with which the 

screen is coated will occur if the spot is too intense, 
due to intense bombardment resulting at the point of 
impact of the electron stream on the coating of the 
screen. The electron stream bombards the screen 
much as rapidly-fired machine-gun bullets would bom- 
bard a target, excepting that the machine-gun bullets 
would have a muzzle velocity-of only about 2,000 miles 
per hour, whereas the electrons in an ordinary cathode- 
ray tube operated with i,000 volts on the plate have 
a velocity of approximately 42 million miles per hour I 

Iv0. V21 IV1 

A diagram of a simple electron le,i.rsjstem. Focusing of the electrons from 
Ibe cqthode C is accomplished I y applying potentials V and they form an 

in/age 00 the screen S. 

the optics of light, but instead of refractive materials 
being used the beam is influenced by electrostatic and 
magnetic fields. 

In modern hard vacuum cathode-ray tubes a concen- 
trating device or electronic lens is used to obtain a 
sharp focus-such lenses may be either magnetic or 
electrostatic. The principle of these lenses makes use 
of the fact that electrons move at right angles to mag- 

trace of the cathode-ray beam is to be photographed, 
calcium tungstate, which glows a bright blue colour, 
is better, since its light is about thirty times as active 
on a photographic plate as is that from zinc silicate. 
Cadmium tungstate may also be employed and mix- 
tures of these substances are often used to produce a 
fluorescence fairly well suited for joint visual and 
photographic requirements. 

The electronic impact energy varies as the square 
of the speed of the electrons, or, in other words, with 
the square of the voltage on the anode, so the fluores- 
cent-spot brilliancy increases rapidly as this voltage is 

to any spot on the screen. 

ELECTRON OPTICS AND THE CATHODE- 
RAY TUBE 

Electron optics is the term given to the new science 
of control of the electron beam. It has a parallel in 

THE FLUORESCENT SCREEN 
The inner surface of the wide end of the cathode- 

ray tube is coated with a material that glows or 
fluoresces " when electrons impinge upon it, thereby 

producing a bright spot of light. The material is 
usually bound on with pure waterglass. 

Severàl different materials, and combinations of 
them, are used for the coating. The most, active 
material for producing visual light is zinc silicate (in 
the form of the powdered mineral willeniite). This 
glows a bright yellow-green, to which the human eye 
is most responsive. For oscillograph use, where the 

The electron " beam " thus produced behaves like 
a conductor carrying a current and therefore can be 
deflected by an electro-static or magnetic field in the 
neighbourhood. As the beam is a collection of nega- 
tively charged particles, it will be attracted by a posi- 
tively charged plate, or repelled from a negatively 
charged one, and it is this method which is usually 
used for causing the beam to move and trace a pattern 
on the screen. 

In the usual type of tube above the electrode struc- 
ture are two pairs of parallel plates mounted at right 
angles to each other, and the beam passes between 
them on its way up the tube. As the beam passes 
between them, it ill be atträctcd by the positively 
charged one and repelled by the other. 

If an alternating voltage is applied to one pair of 
plates the beam will be deflected first one way and 
then the other, conforming to the change of polarity 
on the plates. The spot will now appear as a line, 
since the eye will not be able to distinguish the rapid 
swinging to and fro of the beam. If the potential. is 
applied to the other pair of plates the beam will be 
deflected in a plane at right angles to its original direc- 
tion, and by applying a suitable value of potential to 
each of the four plates, it is possible to move the beam 

The spot on the fluorescent screen is an image of 
the active surface of the cathode and the relative sizes 
of image and object are dependent on the distances 
between cathode, lens and screen. 

THE HARD CATHODE-RAY TUBE 
Until comparatively recently cathode-ray tubes were 

what was termed soft-that is, a certain amount of 
gas was allowed to remain in the envelope. Nowadays 
the hard tube is universally used for television pur- 
poses. The high-vacuum tube overcomes many of the 
disadvantages of the gas-focused type, particularly 

origin distortion " and loss of focus at high traver- 
sing speeds. 

With the high-vacuum tube focusing is a function 
of the ratio between the first and second accelerator 
potentials and is independent of the negative cylinder 
potential. This means that the modulation of the in- 
tensity of the beam by a signal on the negative cylinder 
does not produce loss of focus on strong signals as 
was the case in the gas-focused tube. Origin distor- 
tion is the effect produced by the non-linear response 
of the beam to small deflecting potentials. This on a 
television line screen produces what is usually known 
as the white cross." - - 
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Cut-away sketch showing the internal arrangement of the electron-image 
camera and its ,,iet',od of operation. 

by the photo-electric material on the cathode are 
attracted to this anode under the influence of electro- 
static acceleration. 

Assuming that all the electrons are emitted from 

267 

electric mosaic and the back metal plate, called the 
signal plate.. The narrow neck of the tube and a part 
of the spherical bulb ar metal-coated internally, this 
acting as a second anode for the electron beam which - 

is directed on to the photo-electric mosaic in the usual 
manner. 

Two local oscillators supply the energy to deflecting. 
magnets which surround the neck of the tube. These 
can be seen in the drawing on the following page. - 

THE ICONOSCOPE 
The Iconoscope is a special form of cathode-ray tube 

which is shown by the drawing. The glass enve- 
lope is of a somewhat different shape from the normal 
cathode-ray tube. The electron beam is produced by 
an " electron gun " system in a. similar way to that 
of the ordinary cathode-ray tube. The novel featuré 
is the square plate seen in the drawing. This con- 
sists of a metallic coating on one side of a sheet of 
mica. The other side of the mica sheet-the side ex- 
posed to the electron beam-is covered with a fine 
mosaic of minute particles of photo-electric material 
deposited on the mica. 

The metal plate is in two parts, the actual photo- 

A photograph of/he Farnsworth electron-image camera. 

diagram shows a cylindrically shaped vacuum tube, 
one end of which is coated on the interior surface 
with photo-electric material and is connected to the 
negative pole of a source of potential. Upon this 
coating, which is in the form of a diaphanous layer 
upon a translucent conducting backing, there is focused 
an optical image, by means of a lens, of the object or 
scene to be scanned. 

At the other end of the tube there is an anode punc- 
tured with a small aperture Q, and electrons given off 

The electrons which would normally strike the anode 
at Q pass through the aperture, and can be collected 
on an additional electrode, behind the anode, to yield 
an electrical signal corresponding with an elemental 
area of the image. It will be apparent, therefore, that 
scanning is accomplished by movement of the electron 
image as a whole, and the electrons are collected only 
from that portion which is over the aperture at any 
given instant. The scanning motion is imparted to 
the electron-phalanx by Farnsworth, not with electro- 
static deflector plates, but with magnetic coils in pairs 
on opposite sides of the tube. 

electrons will be concentrated at the. focused spot on 
the screen, causing the fluorescent material to disinte- 
grate. A black spot will be observed in the screen 
after this occurs. 

THE ELECtRON-IMAGE CAMERA 
The broad working principle of the Farnsworth 

electron-image camera will be understood by reference 
to the diagram and the following explanation. The 

rii 

the cathode at right angles to its surfaçe, these, under 
the influence of the electric field, will be accelerated 
in straight lines towards the anode and will preserve 
their relative density-configuration all the way to it. 
A fluorescent screen placed in the path of the electrons, 
or upon the anode, would light up with the same tone 
distribution as that existing in the original optical 
image. 

As electrons come off en bloc they can be deflected, 
as shown, by suitably placed deflector plates or mag- 
netic coils fed with scanning potentials in exactly the 
same way as the electron beam in a receiving cathode- 
ray tube. 

A 

Diagra,ìi showing the operating pri;c:pIe of the Farnsworth dissector. 
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of the tube which acts also as the anode of the photo- The scanning waveforms may be applied to the elec- 
electric combination. The photo-electric material is tron beam electrostatically by means of deflecting plates 
insulated f roni the back metal plate by the mica sheet, within the tube, or electromagnetically by deflecting 
but has a capacity to the metal plate which is shown coils outside the tube. Both methods are in general 
by the condenser C. use. 
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Two diagram! explaining the princlp/e upon which the Iconoscope functimus. 
The second diagram makes the electrical action c/ear. 

ning spot of the electron beam is thus large compared 
with each photo element, so that a large number of 
the elements is instantaneously under the influence of 
the beam. The mosaic itself is made up of minute 
silver globules each of which is photo-sensitised. 

The second two diagrams will make clear the fol- 
lowing explanation of the electrical action of the Icono- 
scope. The first diagram (a) shows the various parts 
in their actual physical relations. PC is the photo- 
electric cathode (mosaic) while PA is the metal coating 

screen of the cathode-ray tube. Having completed the 
scan the beam is rapidly returned to the commence- 
ment of the next scan. 

In order to ¿arry out this operation a waveform of 
the " saw-tooth " type is required. The vertical 
traverse is carried out in a similar manner, but at a 
lower frequency. These saw-tooth waveforms are con- 
veniently obtained by charging a condenser through a 
constant current device and rapidly discharging it 
through a valve or mercury relay such as the Thyra- 
tron. The first operation represents the scan and the 
second the return stroke of the scanning cycle. 

picture unit. The greater the number of elements into 
which the picture image is divided, the greater the 
definition of the received image. 

The photo-electric elements of the mosaic are of 
microscopic size, it being estimated that there are some 
three million elements on the mica sheet. The scan- 

'' i 
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An example of a Ijipical .ccaFming drené!. 

Skeich showing the general conslruaion of the konojcope and its me/hod of 
opera/ion. The reference letter! are t, Mosaic; 2, Signal pIa/e; 3, 

Electron ¿earn ; 4, Deflectitg coi/i. 

by the electron beam under the influence of the framing 
and line-scanning" saw-tooth "currents applied by the 
coils. 

The cross-section of the electron beam which scans 
rthe photo-cell plate must be held within very accurate 
limits. It must be equal in size to the area of one 

varyngurrents(correspondi'ng to these graduations of 
light and shàde) are set up in the resistance R. In 
accordance with the normal arrangements of television 
these currents are amplified and used to modulate the 
camer. 

SCANNING CIRCUITS 
To produce the horizontal scan on the fluorescent 

screen of the cathode-ray tube the electron beam is 
caused to move at a steady rate across the fluorescent 

An image of the object to be transmitted is focused 
on the mosaiè by a lens system, as shown in the dia- 
gram. The mosaic is, of course, systematically swept 

The same elements are shown at b as a conventional 
photo-electric cell and condenser, in order to simplify 
the explanation. When light from the projected pic- 
ture falls on the mosaic, each element of it (PC) emits 
electrons and charges the condenser. When the elec- 
tron beam impinges on a photo-electric element that 
element receives electrons from the beam and dis- 
charges or partially discharges the condenser. 

The discharge current will, of course, depend on the 
charge on the photo-electric condenser element and 
therefore on the light-intensity on that particular 
element. The charging and discharging currents into 
and out of the condenser are thus transformed into 
signal voltages across the resistance R and applied to 
the grid of the first amplifying valve. The Iconoscope, 
therefore, contains all the elements necessary for tele- 
vision scanning of a picture. Thus when a picture is 
focused on to the mosaic, the regions of light and shade 
are oropressivelv scanned by the electron beam and 
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and traverses line CD, then EF and so on down the 
dotted " lines on the drawing. At the bottom of 

the frame the spot travels along line GH and then starts 
at J and travels to K. At this point the return stroke 
of the frame motion begins and returns the spot to L 
at the top of the frame. A complete frame scan has 
now been made since leaving A, so that 2024 lines have 
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A email type of caesiun, photo-eleciric cell. This bas plate caihode and 
is suitable for televising films. 

if attracted by a positive pötential on the latter. A 
flow of electrons constitutes an electric current and the 
strength of the current will depend on the number of: 
electrons moving at the same time. 

DIagram explaining the ,nelhod of interlaced ccanni:g employed by the EM.I. 
.cyslem at the Alexandra Palace. 

motion (frame scan) with quick return and a regular 
left to right motion (line scan) with very quick return 
(not shown on drawing). The combination of these 
motions produce the slightly sloping scanning lines. 
Starting at A, not necessarily at the beginning of a 
line, the spot completes the line AB, returns to the left 

i 

the scanned area with the distante between the lines 
very much enlarged. 

The lines show the track of the scanning spot which 
moves under the influence of a regular downward 

L A . 
N 

o 

i- -- - 

the correct frequency ratio (two frames = odd number 
of lines), an interlaced picture vill be obtained. 

THE ACT(ON OF THE PHOTO-ELEÇTRIC. 
CE LL 

To understand the action of a photo-electric cell it 
is necessary to appreciate that electrons are minute 
particles of negative electricity, which, under certain 
influences, can be put in motion; the heated cathode 
of a valve, for example, will emit a cloud of electrons 
which can be made to travel to a neighbouring anode 

SCANNING SPOT SPEEDS 
With a screen 6 ins.. wide scanned by 240 lines 25 

times per second, the spot travels 125 ft. per picture 
and 3,125 ft. per seçond, which is 2,130 miles per hour 
or about half as fast again as the muzzle velocities of 
a rifle bullet., 

INTERLACED SCANNING 
The method of interlacing which is to be used at 

the Alexandra Palace will be made clear from the dia- 
gram which represents the top and bottom portions on 

igain to the top. When the spot reaches the top it 
will have completed two frames, since leaving A, and, 
as two frames occupy the time of exactly 405 complete 
lines, the spot will return exactly to A, after which the 
cycle begins again. 

It will be clear that the complete picture is scanned 
in two frames, but as each frame Contains an integer 
number of lines, plus a half, the two frames will inter- 
lace. The system does not require the short return 
times shown for the line and frame scans, nor need the 
lines begin in the positions shown. Provided the line 
and frame traversals are regularly recurrent and have 

A typical scanning circuit is shown opposite in 
which an H.F. pentode is used as the constant-current 
device. When the condenser is charged to a given 
potential the Thyrati-ori breaks down and a dischaige 
takes place. The breakdown voltage depends on the 
negative bias applied to the grid of the Thyratron, and 
this bias controls the amplitude of the scan. Similarly 
the positive potential on the screen of the pentode con- 
trols the charging rate and hence the frequency of the 
circuit. 

been completed, and the point L is half a line away 
from A. 

The downward frame motion now starts again 
causing the spot to travel along LM completing a single 
line motion JKLM. The spot then returns to the left 
and traces out line NO, which, due to L being half 
a line ahead of A, will lie between lines AB and CD. 
Similarly the next line PQ will lie halfway between 
CD and EF. The spot now traces down the chain 
dotted lines to RS and finally traces out TU, at which 
latter point the frame return causes the spot to rise 
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the basis of the light-intensity meter and the trans- 
parency meter. 

THE BEST VIEWING DISTANCE 
The most suitable viewing distance for an image 

built up of a number of lines can be calculated from 
the formula: d = .00058d , where d = distance between 
dots, and d = viewing distance. 
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D.C. MODULATION 
D.C. modulation is the picture brightness component. 

In simple language it means that the average bright- 
ness of an image is transmitted, so that at the re- 
ceiving end pictures having different average bright- 
nesses at the studio end will not all appear the same. 
A convenient way of transmitting a component pro- 

SELF-GENERATING PHOTO-CELLS 
A layer of copper oxide on a copper disc acts as a 

tiny primary battery when light strikes its surface. 
The current generated is measured in micro-amperes 
but is sufficient to be extremely useful. The currentS 
output is directly proportional to the intensity of the 
light which strikes it nd retains this property indefi- 
nitely. Its response to coloured light is another in- 
teresting characteristic. The response is almost 
exactly the same as that of the human eye. Thus. a 
coloured light which seems bright to the eye seems 
bright to this type of photo-cell. This type of cell is 

trical coupling between them and it would be quite 
possible to have one pair working without the other. 
To make them provide a line screen it is necessary to 
apply separate frequencies to each pair and in order 
to ensure that these two frequencies are both of exactly 
the correct value each has to be controlled or synchro- 
nised by special impulses sent from the transmitting 
end along with the image signal. - 

Both transmitting systems used at The Alexandra 
Palace have provision for the two synch ronising fre- 
quencies. In the case of the line frequency this is 
accomplished by sacrificing a certain percentage of each 
line. - . 

cally in air and it is necessary to contain them in an 
evacuated glass tube. If a surface of one of these 
metals is deposited on the glass wall of the tube and 
a light is shone on to it, the number of electrons re- 

Leased per unit time at the photo-electric surface is 
directly proportional to the intensity of the incident 
light. 

If within the tube there is an anode (a small metal 
disc, rod or ring) to which a positive potential is applied. 
the negative side of the battery being similarly con- 
nected to the caesium surface, the electrons emitted 
when the light falls on the surface can be collected to 
the anode by virtue of its attractive positive charge. 
(The anode must be small or it would obstruct too much 
of the light.) Since a flow of electrons is an electric 
current we can produce a current proportional to the 
light, which is exactly what is required for television. 

an electron to leave the surface of a conductor work 
has to be done in overcoming the attraction between 
the metal and the electron, and this quantity is different 
for each substance. 

LINE AND FRAME SYNCHRONISING 
The cathode-ray tube requires two synchronising fre- 

quencies-line and frame. Mechanical systems need 
only one, the line frequency, because, being mechani- 
cally coupled, the picture or frame cannot help being 
in synchronism provided the lines are. The frame- 
frequency in mechanical systems is determined by the 
rate of rotation of the scanner, and so is the line-fre- 
quency which the number of mirrors on the drum auto- 
matically arranges. 

With the cathode-ray tube we have two pairs of 
deflector plates, one pair for making the lines and the 
òther for the frames. There is no mechanical or elec- 

BatTery 

GIo.s, uIb 

Diagram showing the elerne,,ta,y principle of the photo-electric cell. 

under certain suitable conditions, release a number of 
secondary electrons. The number of secondary elec- 
trons released by the impact depends on the velocity of 
the primary electron and on the physical and chemical 
nature of the surfaee. Under normal conditions the 
number of secondary electrons emitted is about two 

-or three, and rarely excéeds ten. The secondary elec- 
trons are emitted in all directions and have low initial 
velocities. 

Secondary emission depends largely on the -physical 
and chemical properties of the surface of the material. 
All conductoi-s contain a great number of free electrons 
which are able to move about in the metal. To enable 

Heating a metal, as in the case of a wire filament in 
a valve, causes an emission of electrons, but heat is 
not the only force that will produce such an effect. A 
number of metals will respond in a similar way under 
the influence of light, the most important, in the order 
of their sensitivity, being caesium, rubidium, potas- 
sium, sodium. These materials are very active chemi- 

Dectron, Traverse. Photo electric 
This sPa - Surfce 

With a cathode-ray tube producing a picture io inches 
square with 240 scanning lines, the width of each line 
on a jo-inch screen would be I/24th of an inch, and 
by ápplying the formula we get d =72 inches, or 6 feet, 
which is a viewing distance convenient for the average 
room. At this distance the definition will approxi- 
mately equal that of the cinema screen viewed from an 
average seat. 

SECONDARY EMISSION 
An electron impacting on a conducting surface will, 
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If the receiving aerial is elevated the range will be interval means that the sound must be delayed a cor- 
increased accordingly. It will be seen that a receiving responding amount so that sound and vision coincide 
aerial 25 ft. high has a horizon of 6.2 miles and could at the time of transmission. The sound is delayed by 
receive the Alexandra Palace transmissions up to a did- recording upon a steel tape and placing the magnetic 
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miles , h and h1 the heights of transmitting and receiv- 
ing aerials, and d and d' the horizon distance of trans- 
mitter and receiver respectively. It will be seen that 

d2 + r2 (r + h)' 
d' 2rh+h2, neglecting h' we have 
d = %/2rh 

= %/8,000 miles. 
Similarly d' = %/o' miles. 

In the case of the Alexandra Palace transmitter, 
which has an effective aerial height of about 600 ft., 
it will be seen that this transmitter has a horizon of 
a little over 26 miles. - 

nected to the receiver by means of an ordinar'y twisted 
flex of low esistance. It may be connected to the re- 
ceiver by means of a single-turn coupling coil. 

SOUND DELAY WITH INTERMEDIATE FILM 
With the use of intermediate-film systems of trans- 

mission there is, of course, a time interval between an 
actual occurrence and its transmission due to the time 
taken for the film to pass through the developing, 

ashing and fixing tanks. This time has variously 
been stated to be up to thirty seconds, but a minimum 
of eleven seconds has now been achieved. This time 

a wavelength of 6.67 metres will be used: These very 
short electromagnetic waves are almost optical in 
character; they travel in very nearly straight lines and 
are unable to follow the curvature of the earth's sur- 
face to any extent. - 

For this reason, no matter what power may be used, 
the range of an ultra-short wave transmitter is limited 
and depends on the height of the transmitting and 
receiving aerials and the nature of the intervening 
ground. Assuming the latter to be " flat," it will be 
apparent how the curvature of the earth's surface 
limits the range of a short-wave broadcasting system. 
If r is the radius of the earth (approximately 4,000 

Suppor1un Rope?' 

I 

(TwiÍei1 

To Receiver 
General scheme of half-wave di-polo aerial for :dtra.-short wave reception. 

factory. Usually a great increae in signal strength 
can be effected by elevating the di-pole, especially in 
congested areas. In this case the aerial may be con- 

voltages. Combinations of mechanical devices and the 
cathode-ray tube have also been suggested but no prac- 
tical results have been obtained so far. A promising 
scheme is the introduction of a light valve into the 
tube and to use the cathode beam to " trigger " this, 
the actual light being provided by an exterior source. 

THE ULTRA-SHORT WAVES 
Owing to the extremely wide band of frequencies 

required to broadcast high-definition television it is 
quite essential to use the very short waves. Actually 
for the vision transmissions from the Alexandra Palace 

carrying a sufficiently large range of frequencies with- 
out loss; the sound cable need be nothing more than 
an ordinary telephone line. 

ULTRA-SHORT WAVE AERIALS 
There are many types of ultra-short wave aerial, but. 

from experiments that have been made a half-wave 
aerial of the di-pole type appears to be the most satis- 

__--lrsuIòtor--.. 

- - --. 'k F' 

MAGNIFYING THE IMAGE 
Undoubtedly one of the greatest drawbacks of the 

cathode-ray system is the inability up to the present to 
produce large pictures. There is a limit to the size of 
tubes which it is practicable to produce and a screen 
diameter of about sixteen inches appears to represent 
the maximum. Reprojection and consequent enlarge- 
ment of the image on the screen of the tube is possible, 
but it necessitates increasing the light value and using 
voltages of the order of Io,000. The life of the tube 
is also likely to be shortened by the use of such high 

TRANSMISSION CHANNELS 
In television it is necessary to transmit three com- 

ponents (as compared with only one in ordinary sound 
broadcasting). These are vision signals which 
provide the tone values of the various parts of the 
picture; the synchroniing sigtials which at the receiv- 
ing end are used to reform the picture; and thirdly, the 
sound accompaniment. If the transmission is by radio 
then it is necessary to have two radio transmitters, two 
separate wavelengths for transmission and two radio 
receivers. If cable transmission is employed then two 
cables are necessary, one of which must be capable of 

portional to the average brightness, which, of course, 
varies continually from picture to picture, is to make 
the strength of the carrier current so proportional. 
When the modulation ceases the carrier drops to a 
low value, though not to zero,. A bright picture will 
send up the carrier strength more than a dull one, and 
if at the receiving end rectified carrier current is made 
to operate the biasing potential of the cathode-ray tube 
or other modulating device proper contrasts are 
secured. 

tance of 26 + 6.2 = 32.2 miles, assuming level ground 
between the two stations. 

Actually the range is somewhat in excess of the 
figures given owing to the fact that these waves are 
not quite optical in character and do not have a sharply 
defined shadow. On the other hand, intervening high 
ground or buildings will reduce the range, and where 
the receiving aerial is in the shadow of a hill reception 
may be impossible. 
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ELECTRON MULTIPLIERS 
The theory upon which electron multipliers operate 

is comparatively simple, but the actual construction 
of these devices is a difficult problem. The few stray 
electrons which are present due to photo-electric effects 
are bombarded against a surface especially prepared 
to have the best possible secondary emitting proper- 
ties. As a result of these original electrons striking 
this surface the emission of more electrons, than were 
in the original bombardment, results and this proce- 

a 240-line picture is at the rate of 6,000 per second. 
Imposed on this there is a sort of burble which is due 
to the picture synchronising impulse with a frequency 
of 25 per second. This latter, in the case of the 405- 
line transmission, is a hum of the sanie tone value of 
A.Ç. mains hum. This is the frame frequency of 50 
per second. 

HIGH-FREQUENCY CABLES 
Ordinary cables will not carry the high frequencies 

necessary for television transmission and therefore 

VELOCITY MODULATION 
A system of television reproduction by a cathode-ray 

tube has been devised which is quite different from the 
conventional scanning systems. Ihis is known as the 

variable velocity " and is made possible by the pro- 
perty of the cathode-ray itself. Briefly, the principle 
is that the amount of light produced by the passage 
of the beam across the fluorescent screen depends on 
the rate at which it moves. The faster it moves, the 
less is the amount of illumination. By this means the 
modulation effect is obtained. . - 

750, an average figure. Then at 1,500 volts the sen- 
sitivity is 750/1,500 or mm. per volt of deflecting 
potential. At 3,000 volts the sensitivity will obviously 
be one-half of this or .25 mm. per volt. 

THE SOUND OF A TELEVISION TRANS- 
MISSION 

The variations of the scan which produce the different 
tone values in a television image are at such a high 
frequency that they are above audible limits and there- 
fore not heard. A high-pitched whistle is produced by 
the line synchronising frequency, which in the case of 

To obviate this special relays have been developed 
with a filling of helium or argon gas instead of mer- 
cury vapour, and these are more reliable at high speeds 
of discharge. Even then an occasional " riccup " is 
met in the running of the relay which causes one or 
more lines to be shorter than the normal length. 

If the effect is only momentary the picture will flicker, 
but a continuation will give a displacement of part of 
the picture as though a slice had been shifted out of 
alignment. A great deal of time and trouble has been 
spent in designing scanning circuits which shall be as 
reliable as possible, and some of these use ordinary 
hard valves which avoid the peculiarities of the gas 
filled relay. 

form acceleration. 
(2) The velocity and the direction of electrons are 

changed when the beam passes from one field of elec- 
trical intensity to another and different field. 

SENSITIVITY OF CATHODE-RAY TUBES 
The distance moved by the beam on the screen for 

one volt of potential applied to the deflecting plates, 
varies inversely as the anode voltage. 

For a given design of tube there is a formula from 
which the sensitivity can be found. This is usually 
given in the form Sensitivity = K/V, where K is the 
figure given by the makers of the tube and V is the 
anode voltage at which it is operated. Suppose K is 

a reversed keystone pattern; this, however, is can- 

celled out by the arrangement of the plate and the 
result is a rectangular area. 

SCANNING CIRCUIT TROUBLES 
The mercury vapour relays used in scanning cir- 

cuits are occasionally liable to erratic performance since 
it is rather difficult to control the behaviour of a vapour- 
filled bulb. Temperature is liable to upset them, for 
instance, and it may happen that the speed of the time- 
base circuit alters slightly as the set is run. 

Diagram shoning the operating principle of the e/cc/ron mu/lip/icr. 

ELECTRONIC LAWS 
The two laws governing the velocity and direction of 

electrons as applied to electron tubes are: 
(i) Electrons travel in straight lines in a uniform 

field. The velocity is not constant but there is a uni- 

pick-up at a point on the tapewhich represents a suit- 
able amount of delay. 'l'he rate of travel of the tape 
is approximately zoo yards a minute, so it is an easy 
matter.to calculate the correct position of the pick-up. 

KEYSTONE EFFECT IN THE ICONOSCOPE 
Due to the position of the scanning plate in the 

Iconoscope, if scanning is accomplished in the normai 
way a keystone effect is produced with consequent dis- 
tortion. In order to correct this the beam is deflected 
by the scanning action in such a way that if the beam 
fell upon the plate at right angles it would produce 

dure is repeated many times until the desired "elec- 
tron amplification " is reached. 

Secondary-emission tubes may be used as amplifiers, 
oscillators, frequency multipliers, detectors, in short- 
wherever filament tubes are used to.day. A charac- 
teristic is the practically " noiseless " amplification. 

I;J")Â 

iiV1IOì'I 
AND 

SHORT-WAVE WORLD 

ELECTRON MULTIPLIERS 

MAY, 1936 

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


273 

5naI 
VoItae 

N Nl 

Fig. ¡ .-Diagra'n illtisiraling hie ayion of a Kerr cell. 

light. It has not been found possible 
to magnify the fluorescent image to 
any substantial extent by optical 
means, and as the screen must be 
mounted inside the tube, the final size 
of the picture as seen by the eye is 
limited by the dimensions of the bulb. 

have also suggested the use of 
X-rays to bombard the screen in- 
stead of electrons, and tried other 
methods of intensifying the light pro- 
duced. But none of them appear to 
have proved successful in actual 
practice. 

altogether, and in its place puts a 
light-sensitive relay, which under the 
action of the electron stream, controls 
the intensity of a powerful beam of 
light located outside the tube. 

In order to explain the new arrange- 
ment, it will be necessary to recall the 
action of the well-known Kerr-cell 
type of light-valve. This depends up- 
on the fact that certain substances, 
such as nitrobenzine, as well as 
various kinds of crystal, possess the 
property of rotating the plane of a 
polàrised ray of light. 

As shown, for instance, in Fig. i, a 

WITH THE CATHODE-RAY TUBE 
This article describes an ingenious combination of the cathode-ray tube and the Kerr cell with the object of 
making a large amount of modulated light available and the possibility of projecting large pictures without 

the aid of mechanical devices. 

IN spite of its many advantages as a 
television receiver, the cathode-rai 
tube is handicapped by the fact that 

the picture is projected on t a fluores- 
cent screen, which at its best will 
only produce a relatively low level of 

This limitation is unfortunate, and 
various attempts have been made to 
overcome it. Inventors have, for 
instance, tried to find new composi- 
tions, capable of producing a more 
intense fluorescent effect. They 

Light Control with 
Cathode-ray 

An inventor named K. P. Pulver- 
macher has recently atttacked the 
problem on distinctly ingenious lines. 
He abolishes the fluorescent screen 

The gas-filled cell exhibits much higher sensitivity candle-power of 1.2 and therefore its luminosity is 17 
than the vacuum cell if the loads are equal. candles per mm2. The intensity of- illumination of the 

Collisions occur between the gas particles and the filament in a tungsten vacuum lamp is 1.25 candles per 
electrons emitted by the cathode. As soon as the latter mm2., and of the gas-filled lamp 5 to 13 candles per 
have attained a certain velocity, further electrons will mm2., according to the type and size of the lamp. The 
be liberated from the gas-particles and will pass to the intrinsic illumination of the scanning spot is thus high 
anode. This type of cell is suitable for purposes which though very much below that of the ar crater of a plain 
call for large variations in photo-electric current, rather carbon arc, which is of the order of 170 candles per 
than a high degree of accuracy. . mm2. 

LARG E PICTURES By L. S. Kaysie. 

uation and, at high frequencies, is practically inde- 
pendent of frequency. The value of the optimum 
diameter ratio is about 3 to 6. 

PHOTO-CELL TYPES 
There are two main types of photo-cell-the vacuum 

and the gas-filled.. The anode current of the vacuum 
cell is dependent only on the intensity of the imping- 
iñg light. This characteristic renders vacuum cells 
particularly suitable for accurate measurement and for 
use in photo-electric amplifiers. 

pray their maximum luminescence when perfectly pure. 
In the case of zinc sulphide and zinc-cadmium sulphide, 
zinc silicates, and zinc phosphates, very little lumin- 
escence is displayed unless an activator is present. The 
amount of the activator required is very small, gener- 
ally about I in io,000 to i in ioo,000 parts by weight. 

BRIGHTNESS OF SCANNING SPOT 
The brightness of the scanning spot which is pro- 

duced by a cathode-ray beam of high intensity is very 
great. In the case of a television transmitting tube 
with a scanning spot 0.3 mm. in diameter this has a 

conductor is formed of overlapping copper strips held in 
place with a binding of brass tape. The insulation con- 
sists of a cotton string wound spirally around the inner 
conductor, which is a solid copper wire. The outer 
conductor may be surrounded by a lead sheath, espe- 
cially when used as an individual cable. 

The other type has an outer conductor in the forni 
of a lead sheath whiëh surrounds the inner conductor, 
the latter being supported by hard rubber discs spaced 
at intervals along the inner wire. There is an opti- 
mum ratio of diameters which gives a minimum atten- 

and artificial substances when subjected to cathode-ray 
bombardment, though only a few are suitable for coat- 
ing cathode-ray tube screens. The following are the 
principal substances employed-synthetic willemite, 
calcium tungstate, cadmium tungstate, zinc phosphate, 
zinc sulphide and zinc-cadmium sulphide. Very special 
precautions are necessary in the preparation of these 
materials if the best results are to be obtained and 
it is necessary for most of the luminescent substances 
to be in crystalline form. Some of them, as, for ex- 

ample, calcium tungstate and cadmium tungstate, dis- 
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special cables have been designed which are capable of 
carrying high-frequency currents. In one, the outer 
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anchored, as shown, to a fixed bias- this manner and mounted in a operating voltages required are lower 
ing voltage B. - cathode-ray tube for reeiving tele- than usual so that the normal life of 

The arrangement is, in fact, on all vision. The single crossed Nicols are a cathode-ray tube is increased. 
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they lie in the path of a powerful beani 
of light coming, say, from an arc 
lamp S. 

It must be remembered that the 
electron stream from the cathode of 
the tube actually represents an electric 
charge in motion. If it is modulated 
in intensity by applying signal volt- 
ages to the control electrode G, then it 
will impart a varying charge to the 
face of the cell K on which it impacts. 
The opposite side of the cell is 

plate of lower melting-point, or de- 

posited upon it from an emulsion. 
Each individual point of such a screen 
can then be regarded as a small Kerr 
cell capable of handling any light that 
may reach it. 

Fig. 3 shows a screen K made in 

source of direct illumination. There 
will, of course, be certain losses in 
the Nicol prisms and the crystal 
screen, but the resulting image is 
stated to be sufficiently bright to 
admit of considerable enlargement by 
means of lenses. In addition, the 

twisted to a certain extent, so that S 

when the waves reach the second 
Nicol their passage is no longer com- 
pletely barred. Actually the intensity 
of the light that succeeds in getting 
through the second Nicol depends Fig. 3-A tiwl/iple 
directly upon the strength of the Kerr cell in iii a 
signal voltage applied to the sensitive ca/lode-ray lithe. The 

cell K. screen cO,tjjslj of q!,arl 

Suppose now that the light-sens- crystals tired ¡o ro'afe 
hie p/ant ojo Jolarited 

tive cell K is mounted. as shown in ray of light. The 
Fig. 2, inside a cathode-ray tube, and Ni.ol.r are pia-ed ost- 
that the two crossed Nicols N and Ni the tube. 

are placed outside the tube, so that 

way it would extinguish the whole of 
the light. 

But when signal voltages are 
applied to the electrodes of the Kerr 
cell K, the plane of polarisation of the 
light passing through the ce'l is 

possible to arrange a large number of 
active " crystals on a transparent 

backing-plate so as to form a 
mosaic " screen or surface. They 

could, for instance, be fused into a 

receives light from one point after 
another, as each small cell is "opened 
up " by the passage of the electron 
stream. Owing to the speed at which 
the scanning takes place, this is of 
course quite sufficient to produce the 
usual kinematographic effect of 
motion. 

But instead of depending upon the 
relatively-feeble light of a fluorescent 
screen, the received picture is now 
built up of rays from an intense 

Fig. 2.-A Kerr ce/i 

inside o ta/bode - ray 

lube. 

top to bottom of the mosaic screen in 
the usual scanning motion. 

At each point of its impact, the 
stream influences one or other of the 
individual crystal cells on the screen 
K, and causes it to rotate a part of 
the ray of polarised light from the 
sources to an extent which is con- 
trolled by the incoming signal voltage. 
The other cells of the screen are, for 
the moment, not affected by the 
stream, so that an observer at L only 

emerng waves are" polarised." In 
other words, they are all oriented to 
vibrate in the same plane. They then 
pass through the cell " K, and pro- 
ceed, still vibrating in the same plane, 
until they meet the second Nicol prism 
Ni. This is " crossed " relatively to 
the first Nicol, so that in 'the ordinary 

ray of light which varies in intensity 
with the signal voltage. 

So far, of course, the arrangement 
is not suitable for receiving television. 
But the inventor points out that 
various crystals, such as quartz, can 
be used to rotate the plane of a 
polarised ray of light. Further, it is 

L 

give a wider angle of view, and the 
whole system is illuminated by a 

poerful source of light S located out- 
side the tube. 

In addition to the control grid G 
which receives the signals and varies 
the intensity of the electron stream, 
the cathode-ray tube is also provided 
with two pairs of scanning-electrodes 
P, Pi, so that the modulated stream 
is swept from side to side and from 

-4 
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ray of light from a source S is passed fours with that shown in Fig. i, and of course replaced by a series of 
through a Nicol prism N so that the an observer at L will be able to see a prisms as shown at N, Ni so as to 
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decoration. Some of the npparatus Many of my readers will be won- Captain E. H. Robinson, speaking 
is installed in the filin studios, and dering how it is that Mr. Eustace at the Television Society meeting the 
so far as I could ascertain this was Robb, the Television Producer dur- other night, gave it as his opinion 
B.B.C. stuff, but as my visit was ing the thirty-line days, has not come that the future of televisior lies in 
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ture of any note is a large roller shut- 
ter type of door to enable large pro- 
perties and any other large objects 
which it is wished to demonstrate to 
be taken into the Palace. 

Inside there is still a considerable 
amount o confusion and the only 
room which is absolutely finished is 
one of the projector rooms. Prac- 
tically all the structural alterations 
have now been made and the studios 
are finished with the exception of 

were only given to me tentatively, but 
it is fairly, certain that confirmation 
will soon be forthcoming. And then, 

f course, there are the lady an- 
iiouncers. - The selection of these 
has been narrowed down to such an 
extent that we may say the appoint- 
ments have been decided upon, but 
the names are for the present being 
kept a close secret. 

Mr. Eustace Robb 

N.21, and he will be pleased to send 
particulars of the Society's activities 
to intending members. Mr. J. J. 
Denton, of 25 Lisburne Road, Hamp- 
stead, is continuing his duties as 
General Secretary. Mr. Denton is 
equally well-known to audiences over 
the country as a fluent lecturer on 
television. 

The Commercial Use of 
Television 

The Concrete Apron 
Another outside feature is what 

may be described as a concrete apron 
which is roughly semi-circular and 
about sixty feet by thirty feet. The 
object of this is the staging of Out- 
door demonstrations and in warm 
weather it is expected that it vill be 
used by bands; it is so placed that 
the background is a pleasant vista of 
trees. The one other exterior fea- 

some time in June still prevails, 
though it is difficult to phophecy, at 
all events until the gear is in place. 

Staff Appointments 
I hear that it is practically certain 

that Cecil Lewis is to be given the 
appointment of Special Programme 
Director, and Moore O'Farrell will 
be the assistant producer at the 
Palace. Hyam Greenbaum is'to be 
the Musical Director. These names 

increasing weekl) is due i no small 
way to the enthusiasm of Mr. Mit- 
chell and his colleagues. lt is good 
to know that he is retaining his 
interest in the Society's Journal, 
which has a wide circulation. 

The duties of Hon. Lecture Secre- 
tary are now being carried on by Mr. 
G. Parr, whose name will be familiar 
to readers as the author of articles in 
this journal on cathode-ray practice. 
His address is 68 Compton Road, 

torbidden. However, I managed to 
pay a visit recently-though how I 

got in I ain not prepared to say- 
and here are the results of my obser- 
vations of the progress already made 
-that is until approximately a week 
before these notes are published. 

First of all the exterior. The aerial 
tower-that is the metal part which 
is being placed upon one of the exist- 
ing Palace towers is about half way 
up. As a matter of fact progress 
with this appears to be quite rapid 
for all the constructional work has 
been carried out, and it is merely a 
matter of placing the parts in posi- 
tion, and riveting them together. I 
should imagine that a couple of 
weeks, that is somewhere about the 
middle of May, ill see it completed. 

There was one other part com- 
pleted which I omitted to mention, 
and this is the whole of the offices, 
which will be occupied by the ad- 
ministrative staff. The only thing 
lacking here is the actual furniture. 
The canteen is not finished though 
the boilers have been installed, and 
when I was there these were going 
in order to dry the place out. The 
theatre has not been touched-or 
rather that Is not quite correct for 
when I was there cleaners were just 
commencing an onslaught on years 
of grime. It is not proposed to 
make any alterations to this for it 
has not really been decided to what 
use it will be put. 

Discreet inquiries revealed that the 
hope of putting out test transmissions 

Broadcasting House. Well, as far 
as I can ascertain the B.B.C. and Mr. 
Robb could not come to any suitable 
arrangement, and he has therefore 
entirely severed his connection with 
the B.B.C. I understand that at 
present he is on the Continent, though 
whether for pleasure or business 1 

do not know. 

The Television Society 
Secretary 

I am sorry to learn that Mr. 
\V. G. W. Mitchell, B.Sc., one of the 
founders of the Television Society, 
has been compelled by ill-health and 
pressure of work to relinquish his 
honorary secretaryship of the Society. 
Its present flourishing condition (it 
has a membershin of over oo and is 

Progress at the Alexandra 
Palace 

IT is expected that a Press visit to 
the Palace will be arranged for 
about the third week of May; 

in the meantime admission is strictly 

' (ef 72 o 
By THE LOOKER 

very unofficial I was unable to make 
sure. The Baird people have in- 
stalled some òf their apparatus, but 
there were few signs of E.M.I. gear 
and nò one appeared to know when 
the rest of thegear was likely to 
arrive. - - 

into the scheme of things. Mr. Robb, 
as most readers will know, did some 
most valuable work in showing what 
could be done even with limited facil- 
ities-and it may be said, in the face 
of a good deal of opposition, for tele- 
vision was ever the Cinderella at 
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commercial basis. The Baird con/rol panels for the A'exandra Palaè. 
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be possible and we may be sure that ture of the new stand for the Arsenal tion was televised and no doubt other 
before next May, as the result of ex- Football Club, which is to be erected" outdoor events would have followed 
perience and further developments, it during the summer months at a cost had not the disastrous fire put an end 
will be quite practicable. I under- of £Ioo,000, will be a permanent to all activities in this direction for 
stand that Mr. Gerald Cock has al- broadcasting box and installation and the time being. 
ready considered the scheme in some r 

detail. 

Who Leads? j I - I 

Quite a keen sense of rivalry in the 
television race is becoming apparent 
between this country, Germany and 
the United States. America claims 
that the more recent major develop- 
ments häve all seen the light in that 
country and that the state of science 
there only needs putting upon a com- 
mercial basis to place America right 
ahead. Germany makes the claim 
that she has a service actually in 
being, and here-well, we may be a 
bit slow in getting things going, but 
it is contended that when we do get 
a start we shall certainly be the first 
country to have a real public service 
and to have placed television upon a 

4 
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Televising the Coronation 
I have not been able to obtain any 

official confirmation of the reports 
that the Coronation will be broadcast 
by television next May, but it does 
seem a likely supposition that the 
televising of the procession rather 
than of the ceremony might well form 
the first important public television 
broadcast. Even in the state of pre- 
sent developments the televising of 
an outdoor event of this nature would 

cer in th's country to make sound 
records, which were of the old cylin- 
drical type. Later they produced the 
disc type, and now they have concen- 
trated on television. A new public 
company with a capital of £150,000 
is in process of formation and it is 
expected that there will be an offer 
of shares to the public. 

Football and Television 
According to the daily press a lea- 

Televising the Olympic Games 
Dr. Carl Diem, Secretary of the 

Organising Committee of the 1936 
Olympic Games, recently announced 
that television transmitters were to be 
installed in the Berlin Stadium. This, 
of course, is not the first occasion in 
Germany when television has been 
employed for public events, in fact, 
the Germans are devoting a lot of 
attention to this side of television. 
The opening of the last Radio Exhibi- 

information of happenings some dis- 
tance away is desirable, and experi- 
ments are being made to obtain this 
by television. Now comes the news 
that television will he employed for 
the control of the locks of the Mos- 
cow-Volga Canal in Russia. All 
these locks are to be centrally con- 
trolled and, if the report is correct-, 
the operator will watch the approach 
of ships and their positions when in 
the locks and know exactly when to 
operate -the controls. 

often frm almost total strangers, 
ajid as a rule for these late night 
transmissions there was quite a small 
crowd to witness them. 

Edison Bell Television 
In the June issue of last year the 

Edison Bell television receiver was 
described in TELEvIsIoN AND SHORT- 
VAVE WORLD. Since that time the 

company has continued experiments 
with a view to further developments. 
The Edison Bell Company, it may not 
be eenei-ally known, was the first con- 

sidered by education authorities as a 
new. factor for The class toom. Its 
possibilities in this direction are to 
be discussed at the conference of the 
National Association of Head 
Teachers to be held in Lincoln at 
Whitsuntide. The Association may 
be overlooking the fact that at pre- 
sent the range will be limited to the 
London. area, but even with this 
limitation there is obviously plenty of 
scope and no doubt the B.B.C. would 
co-operate with educational films and 
demonstrations. 

its commercial possibilities rather 
than the entertainment side. He had 
in mind the recent Berlin experiment 
of telephone and television, ìnd he 
pictured the time when a television 
receiver will be included in every tele- 
phone installation. Apart from the 
telephone, television has other com- 
mercial possibilities which are not 
being overlooked. For instance, I 
know of two instances in which visual 

- Television Parties 
Many of us remember that in the 

early days of broadcasting, ownership 
of a receiver attracted quite a lot of 
visitors, and no doubt history will re- 
peat itself in the case of television. 
Perhaps it will solve entertaining 
problems, until the novelty wears off. 
Even during the time of the thirty- 
line transmissions I was inundated 
with reoiiests to '' see television." 

a control tower for the installation of 
television equipment. The B.B.C. 
Television Director is not, I know, 
overlooking the possibilities of broad- 
casting football and other important 
sporting events, and it is fairly cer- 
tain that they will be featured in the 
programmes at an early date. 

Television and Schools - 

I see that television is being con- 
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H'i L 

diagram of cigna! genera- 
5 Pg. i.-Complete Cj,Cnit 

¡or. The tiumber, z to 9 
are cintilar to the controls 
in the photograph Fig. z 

the April issue. 
The battery change -over 

terminals are at the back 
e witch S and L.T. external 

of t/,e cabinet. T a lest 
socket used for measuring 
ntodulation volts across 

(see text). A socket for 
carrier oscillators grid leak 

audio ex/creed signal input. 

O 
TERMINALS 

J1 
oscillator. Put the variable 
grid leak, 2, Fig. i, to maxi- 

mum resistance and switch on 
by 9 (Fig. i) so that the H.T. 
supply to the carrier oscillator 
passes through the meter; the current 
will be of the order of .25 ma. with 
66 volts lIT, and, if a pair of 
'phones are put in circuit via the jack, 
a low rumbling sound will be heard. 

produces no increase of radiation, 
which is sensibly the same with 
anode currents between 7 and io ma. 
It should be mentioned that when the 
oscillator is " squeggering " it may 
be used as a source of modulated 
carrier. 

Having got our oscillator oscillat- 
ing we must next turn to the ques- 
tion of the frequency generated. As 

which is o-loo. It will be noticed 
that the frequency is given in terms 
of wavelengths (Fig. 2) as this is 
more handy to plot as the condenser 
is a straight line wavelength type. 

This calibration curve is best 
drawn on inch graph paper ruled in 
tenths, 5.3 metres equalling 35 on 
condenser scale and 8 metres equal- 
ling 85 on condenser scale, the curve 

T' IRST, let us take the carrier 

the high value of the grid leak is caus- 
ing the circuit to " scuegger." On 
reducing the value of the leak the 
" squegger " tone goes up in pitch, 
with an accompanying rise of H.T. 
current. When the current reaches 
the value of about 5 ma. the 

squeggering " ceases, though it is 
advisable tolower the grid resistance 
till the anode current reaches 7.5 
nia. Any increase above io ma. 

a variable range of about from 37.5 
to 57.1 megacycles; that is from 5.3 
to 8.o metres. 

The actual frequency is arrived at by 
the absorption wavemeter incorpora- 
ted in the instrument. This circuit, if 
constructed to the details given last 
month, will have a calibration curve 
as shown in Fig. 2, the wavemeter 
condenser being fitted with an Eddy- 
stone dial and pointer, the scale of 

AND 
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USING THE 
37-56 MEGACYCLE 
SIGNAL GENERATOR 

Last month we described a low-power signal generator which 
produces any frequency from about 37.5 to 57.5 megacycles and 
can be modulated with eight different frequencies at different 
points in the frequency band of the new television service which 
is to be started shortly. This article deals with the operation 

and practical application of the apparatus. 

The circuit is now oscillating but previously stated, the apparatus has 
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quired frequency reduce the capacity 
of the wavenieter, when the anode 
current will rise again to normal. 

At this point it will be found both 
useful and interesting to make up the 
circuit shown by Fig. a. This is an 
anode-bend rectifier coupled to a 
tuned circuit. The instrument of this 
type which the writer has used was 
entirely shielded except, of course, 
for the loop inductance and meter 

oscillator, turn the switch 9, Fig. i, 
so as to allow the anode current to 
pass through the meter. \Vith the 
control 4 at o no signal will be 
generated and the feed will be about 
2 ma. Increase the resistance and 

Our Policy 
"The Development of 

Television." 

necting a condenser and resistance as 
in Fig. 3b, the tuning condenser being 
set to its minimum value, the modula- 
tion volts being read across the carrier 
oscillator grid leak, a test socket be- 
Ing brought Out Oíl the panel for the 
purpose. 

As already mentioned, one need 
only get a setting which gives the 
same reading on all ranges to ensure 
constant modulation depths, though 

Fig. 2 .-ÏVavemeler curve of ¡be signal generator, 

current. The actual point of reson- 
ance of the oscillator with the-wave- 
meter is when the anode current is at 
its lowest. Having obtained the re- 

Now we must turn to the modula- 
tion side. The strength of each of 
the frequencies generated can be con- 
trolled.by.-.4, F'ig. i, which is scaled 
from o to io, o being minimum resis- 
tance. To test the iriodulation signal 

r--"1 
I 

4rÇd. 

Terminaá5 
IFC. 

0005 Phone i 

I s.. Jack 
i 

Loop 
I 

abouT 4' 00005 . 36v 
IS. M.F.C. D 

0íA 

All that is required is a simple 
valve voltmeter which need not be 
calibrated. if the wavemeter-detector 
(the circuit of which is given in Fig. 
3a) is made up, this can be used, 
simply by removing the loop and con- 

Imfd. 
p 

Tvrminsis of 

o- 

Wavemete r 

Fig. 3a fright)._--lVavemeter with anode-bend rectifier as 
resonance indicator; The ¡bort -wave chokes (S. tV.C.) 
consist of turns of 24 S. ¡V.G. wire closely wound on a 

in. former. The dotted lines indica/e complete screening. 
Fig. 3b (above).-lVavemeIer connected to valve voltmeter. 

u, 

rl 
o 

(d'o 

ences in pick up, the Current rising 
as high as i rna. in some positions, 
the standing current being of the 
order of .o ma. 

If we make the oscillator 
squegger," our wavemeter-detector 

will indicate a decided fall in radiated 
power, but the " squeggering " will 
be audible if a pair of headphones 
are plugged in. On moving the 
wavemeter-detector away from the 
signal generator, the signal will be 
audible long after the meter has 
ceased to indicate anything but .the 
standinir current. 

suits, and is published only to give 
readers an idea what toexpect. They 
will, of course, have to calibrate their 
own instruments, which is quite easy. 

1. 11. lii. 1V. 
Value of Value of 

Range Volume Con-- Volume Con- 
Number. Frequency. trol to Pro- trol to Pro- 

duce duce 0.5 
Oscillation, volt. 

i 2,000,000 5.75 9 
2 1,500,000 3.75 4 
3 1,000,000 3.6 4 
4 500,000 4.1 5 

5 '00,000 3.6 3.6 
6 50,000 4.0 4.0 
7 3,000 4.0 - - 5.0 
8 25 0.5 I.25 

This produces o.I volt. 

being a straight line between these 
points. To get the oscillator to a 
given frequency, set the absorption 
meter to, say, 6o.o5, that is 6.66 
metres, and gradually tune the oscil- 
lator, when suddenly the anode cur- 

rent will fall to about 3 ma. 
Further increase (or decrease) in 

the value of the tuning condenser will 
just as suddenly produce a rise in 

velervtPd ( Metres) 

face, and was built for use as a wave- 
meter, though provision was made (by 
inciuding a jack, as shown in Fig. 3a), 
so that a pair of 'phones could be 
plugged in if desired. 

If such a Circuit is placed in close 
proximity to the signal generator and 
tuned to the frequency of the genera- 
tor, a rise of about .3 ma. in the recti- 
fier current will indicate resonance. 
The exact positioning of the loop, 
however, makes considerable differ- 

the current will fall to about i. ma, 
which indicates that oscillations are 
being produced. Further increase of 
the resistance will produce " squeg- 
gering " on most raimges. 

The table gives in column i the 
range number; in Column 2 the fre- 
quency; in Column 3 the value of the 
Control Ofl the scale mentioned to give 
oscillations; and in Column , the 
value to generate o.5 volt. This table 
only gives the writer's instrument re- 
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infinitum. 
A short test call brought about hàlf 

the band back in reply, but interference 
was indescribable, signals being re- 
ported R9, QSA3. 

Not only were the regular code sta- 
tions on, but also most of the phone 
people had forsaken the microphone for 

cellent work on 28 mc., told us he had 
made 19,800 points, using 460 watts in- 
put to a HK354 valve. - 

Well, it's all over now, and we have 
all enjoyed it, but perhaps we may offer 
a few suggestions for next year. 

In America and Canada, the amateur 
is granted 1.7, 3.5, 7.14 and 28 mc. as 
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of his contacts. 
It is not within our province to dis- 

cuss the rules for American stations, 
but the " quota " of three stations in 
each country was certainly hard or 
British stations, niany of whom gave up 
after the first week-end because no-one 
would work them t 

THROUGHOUT the week before 
the commencement of the Inter- 
national DX Tests we \vere re- 

peatedly told by American stations, 
Sorry 0M., QRM from locals tuning 

up for the tests," so we began to antici- 
pate things being very lively. 

Promptly, at 00.01 G.M.T., Saturday, 
March 14, we switched on to 14 mc. and 
sat back waiting for something to hap- 
pen. It did I At every kilocycle on 
the band was a W at R9; directly he 
stopped six others at R7 could be heard 
in his place, and so apparently ad- 

W4DHZ had scored "91 grand 
(91,000 points), working 68 countries. 
A simply terrific total. W4DHZ was 
apparently working in conjunction with 
W4CBY. W2GWE was disappointed 
as he was called away just before the 
contest, and so could not participate, 
but informed us that W6GRL had 
scored 66,000 points. When it is real- 
ised that this station is on the Pacific 
Coast and so has all America to traverse 
before reaching Europe, the magnitude 
of this score seems almost incredible. 
W7AMX,'so well known for his ex- 

tion works one " Wo," his multiplier 
is the same as if he worked ten W6's. 
So, W6's being rare, he is not going 
to waste his time working for more, 
but is going to make up his score by 
working a large number of stations in 
the Atlantic Coast districts. lt is one 
thing to "fluke" working one Wo, but 
quite another matter to work three of 
them. We accordingly suggest that 
the competitor be compelled to work at 
least three stations in a district before 
being allowed to count this district in 
his multiplier, so proving the reliability 

watched. One volt seems about the start on our circuit for high-frequency the meter indicates the same signal on 
maximum necessary for modulation amplification and again note the recti- all ranges we shall have gone a long 
purposes, always remembering the fled current, which we hope will be way towards the design of our 
lower the anode current of the carrier considerably more and so on. Having receiver for high-definition television. 

, 

The .etati,n, GCU, is operated by J. A. 
Cui hberi.ron and the QRA i.e ScarLoroegh. 

Thé 1936 Intern 
V, 

Lational DX Tests 
By B. Worthington.. 

We are very glad to be able to give these advance notes on the recent DX tests. 
The best total so far appears to be W4DHZ with 91,000 points 

the key, and it seemed funny to hear 
WiZD calling on C.W. instead of the 
usual " Double you one zee dee I" 

At 02.30 W6CXW was heard calling 
G, but although we çalled him on 
break-in, our luck seemed to be Out 
until we found W6tBQ calling us! DX 
seems to be a series of flukes 

A similar instance occurred during 
the week when we called a ' W5 " to 
no avail, but a " test W5 " brought him 
back straight away. 

V The afternoon of March 14 was re- 
markable on 2S mc. W's were coming 
in until 20.30 G.M.T. at exceptional 
strength, but after this, as most of them 
had worked their quota of "G's," it was 
very difficult for British statiors to 
raise them. 

It is, of course, early to try and fore- 
cast the winner. Enormous scores were 
ujentioned, but nothing definite was dis- 
covered until our old friend W2GWE 
was contacted. He informed us that 

a matter of course, with t kW input, 
but in this country the beginner is res- 
tricted to 7 mc. and 14 mc. Further- 
more, he is compelled to start his trans- 
mitting career with a power of but ten 
watts. His maximum multiplier is 
then 2S (14 districts x 2 wavebands), 
but his more experienced competitor, 
having obtained a big advantage by 
being allowed to use higher power, also 
has the use of 28 mc. and 3.5 mc. with 
the opportunity of having a multiplier 
of 56! 

We do feel that the low power begin- 
ner should be given some chance of 
showing his worth in designing and 
operating his station. We suggest that 
in future contests the score made in 
each band be indicated separately, so 
that the figures might show a truer com- 
parison than under the present arrange- 
ment. 

A second comment we would make 
is that under the present rules, if a sta- 

In the table it will be noticed that 
range 8 only produces o.i volt; this 
is not due to the actual oscillator, but 
to the potentiometer effects of con- 
denser and leak feeding the buffer 
valve, plus the condenser and carrier 
oscillator grid leak which for 8 ma. 
of anode current has a value of about 
10,000 ohms. On most of the ranges 
it is quite easy to over-modulate, a 
point which must be carefully 

be stated that the frequencies of the 
different ranges are only approximate, 
being arrived at by calculation only. 

Now just a few notes on using the 
signal generator as an aid to design a 
television receiver. Supposing one 
starts with the detector, which will 
probably be of the anode-bend type, 
we tune the grid to, say, the 45 mega- 
cycles produced by the apparatus, 
note the rectified current .Now we 

perhaps a misnomer in the usual sense 
of the word, so what about the term 
post-detector? 

Start with the seventh range, be- 

cause it is nicely audible on head- 
phones. Measure the signal across the 
output on the valve voltmeter and note 
the reading of the meter. Then try 
out the other ranges, taking care, of 
course, to modulate to the same depth, 
also keeping the carrier constant; if 
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of the carrier oscillator grid leak must, given signal modulate it. Before stage, we are ready to start on the 
of course, be adhered to. leaving the modulating section it must low-frequency side. Low frequency is 
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A ,,ei/od of modolating the cathode 
beam by altering the density at the 
- centre. (PaIent_No. 440,390.) 

octe-ray receiver-and so producing 
streakiness "-the intensity of the 

beam is varied by altering the den- 
sity of its centre, whilst leaving the 
outer diameter constant. 

trate or deflect the electron stream in 
a cathode-ray tube is minimised 
by arranging the magnetic system 
partly outside the tube and partly 
inside. As shown, two permanent 
half-ring magnets M are arranged 
outside the lower end of the tube, 
with their like poles adjoining, so 
that the field is concentrated around 
the gap. Inside are two similar pole- 
pieces iVii, which are set as close to 

When televising from a " talkie 
film, it is necessary lo keep the film 
moving at the standard rate, since 
otherwise the reproduction from the 
sound track on the film will be dis- 
torted. But if the film is to be 
scanned by " interleaving," the usual 
practice is to transmit at the rate of 

o frames a second, which is just 
double the standard speed for the 
sound record. In addition each 

Stationery Oce. The information and illustratiç on this page are given with permission of the C.troi1er of N.M 

I 

- 

signal voltage from altering.the effec- 
tive size of the spot of light projected 
on to the fluorescent screen of a cath- 

I I L 
through which the beam passes after 
leaving the filament. The apparent 
size of the wire (i.e., the electric field 
surrounding it) alters with the ap- 
plied signal voltage. This in turn 
Cuts out a larger or smaller slice S 
from the centre of the beam B, and so 
varies the intensity of the light pro- 
duced by it on the screen.-(Mar- 
coni's Wireless Telegraph Co., Ltd.) 

Controlling the Electron Stream 
(Patent No. 440,560.) 

The effect of stray fields from the 
magnets or windings used to concen- 

sci as to deflect the electrons out of 
the straight and between the two 
pairs of scanning electrodes P, Q. 
This prevents the formation of the 
well-known " ionic cross," which 
tends to appear on the fluorescent 
screen, superposed over the picture. 
The inner pole-pieces may also be 
used in place of the usual anode, and 
may be given an electrostatic charge. 
-(Radio Akt. D. S. Loewe.) 

Combined Sound and Picture 
TI-ansmissions 

(Patent No. 440,729.) 

definition, and, at the same time, to . 

secure a natural or untinted light, 
the fluorescent screen of a cathode- 
ray tube is made of a mixture of zinc 
and cadmium suiphides. These are 
first thoroughly purified, and traces 
of silver and copper are then added 
in carefully calculated quantities in 
order to serve as " activating 
agents " which emphasise the effect A scheme for mini,nis- 

of the electron beam. The mixture ing the effects of strqy 

is finally crystallised by keeping it fields on The 

cathode beam. Paient 
for one and a half hours at a tern- No. 440 6o. 

perature of 1,0000 C.-(J. D Riedel- 

Haen A.-G.) . 

Modulating Systems 
(Patent No. 440,390.) . . - 

in order to prevent the applied 
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Fluorescent Screens The required result is obtained by the glass and to the outer magnets 
(Patent No. 440,350.) applying the signal voltage to a thin M, as possible. 

In order lo minimise the " after- wire W, stretched across the centre The inner magnets apply a field to 

glow " effect which tends to blur of the aperture in the control grid the stream along the inclined gap G 
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winding W and an A.C. source S. 
According to the invention the core 
C is made of powdered iron mixed 
with an insulating binder) so as to 
reduce the eddy-current and hyster- 
esis losses. At the same lime the 
permeability is high, so that an in- 
tense control-field at high frequency 
is produced. The winding W and 
supply leads are screened at K and 
Ki. to prevent stray fields frominflu- 

Summary of Other Television 
Patents 

(Patent No. 435,567.) 
Interlocked scanning system for 

transmitting picture signals.-(Mar- 
coni's Wireless Telegraph Co., Ltd., 
and S. B. Smith.) 

(Patent No, 436,734.) 
Amplifier which discriminates be- 

tween the higher and lower frequen- 
cies so as to handle slow fluctuations 

chronising imíulses are transmitted 
on the same carrier wave as the pic- 
ture signals, and are used to change 
the level of a positive bias applied to 
the receiver.-(Radio-Akt D. S. 
Loewe.) 

(Patent No. 441,813.) 
Fluorescent screens for eathode- 

ray tubes.-(N. V. Philips, Gloeil- 
ampen-Fabrieken.) 

quite satisfactory for the framing fre- 
quencies, which are relatively slow; 
but in the case of the more rapid line- 
scanning frequencies difficulties arise 
on account of eddy current losses in 
the magnetic system. 

The diagram shows a magnetic 
circuit consisting of an outer core C 
set close to pole-pieces P, Pi located 
inside the cathode-ray tube. The 
controlling fields are produced by a 

According to the invention, the 
difficulty is overcome by making the 
disc apertures wedge-shaped in out- 
line, instead of circular, so that as 
they intersect with the fixed aper- 
ture, the area of the resulting spot 
of light gradually increases from one 
end of the line to the other. This 
fills in the gaps and so produces a 
cinema film for television.-(J. L. 
Baird and Baird Television, Ltd.) 

suitable for use in " interleaved 
scanning.-(J. C. Wilson and Baird 
Television, Ltd.) 

(Patent No. 44i,558.) 
Making a sound and picture record 

of events to be subsequently repro- 
duced by television.-(C. P. Hall and 
H. Flynn.) 

(Patent No. 44i,76i.) 
Television system in which syn- 

movements of the electron beam in a 
cathode-ray tube electrostatically, 
that is, by applying saw-tooth volt- 
ages to both pairs of deflecting. elec- 
trodes. Alternatively one can use 
magnetic fields of force for the same 
purpose. The latter are found to be 

strictly parallel in the .centre of the 
screen, though they inevitably over- 
lap at each end. This is, at best, 
only a compromise. 

(Left) .Synclronicing 
sound and vision n i/h 
interlaced scanning 
systems. Patent No. 

440,729. 

(Right) An arrange- 
,nent for producing the 
line scan of the cathode 
ray magnetically. Pat- 

ent No. 440,810. 

West.) 
(Patent No. 441,410.) 

Mirror scanning-drum designed to 
produce a continuous spiral track, 

pl 

pair), so as to ensure correct inter- 
lacing of the. tw« frames on the 
screen. 

The problem is solved by driving 
the film F from one synchronous 
motor M, and compounding the 
speeds of two other synchronous 
motors Mi and M2 through epicyclic 
gearing G. This enables the scan- 
fling drum D to be rotated at the re- 
quired fractional ràte.-(C. O. 
Browne.) . 

Magnetic Scanning ControÍ. 
(Patent No. 440,810.) 

It is usual to control the scanning 

Scanning Discs 
(Patent No. 440,917.) 

The ray of light thrown by a rotat- 
ing disc across the viewing-screen is 
generally slightly curved, owing to 
the fact that it is produced by an 
aperture thät is rotating around a 
fixed axis. This, in turn, causes, the 
scanning-lines to become congested 
at one end of the screen whilst they 
spread out at the other end, thereby 
producing " gaps " which become 
particularly noticeable in the case of 
interlaced scanning. One suggested 
remedy is to make the scanning aper- 
tures of such a size that the lines are 

Browne.) -. 

(Patent No. 44ô,386.) 
Cathode-ray viewing-screen on 

which the picture is made visible by 
the heat produced by the bombard- 
ment of the electron stream.-(J. L. 
Baird and Baird Television, Ltd.) 

(Patent No. 440,577.) 
Lens system used for scanning a 

cinema film for television.-(J. L. 
Baird and Baird Television, Ltd.) 

(Patent No. 440,818.) 
Preparation of a fluorescent mate- 

rial which is practically free from 
after-glow.-(L. A. Levy and D. W. 
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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


282 

- - 

LT 

The c/yoke in ¡be positive lead j.c of a special type 
obtainable fro,ìi Eddystone. 

The coil of the plug-in type can be 
obtained from Eddystone already 
wound. Simply ask for a frequency- 
meter coil, but it can be made very sim- 
ply by using a type 934 Eddystone coil 
forni and some 26-gauge enamel-covered 
wire. For the iôo-metre coil, however, 
32-gauge wire will be required. 

Altogether four coils will be needed 

the case, however, of those teaders qnly 
using the meter on the higher-frequency 
bands then the bandspread condenser 
should be reduced in capacity to about 
20 mmfd. 

Since the unit was designed I have 
received an advance sample of a new 
Eddystone bandspread tuning unit. This 
consists of a tank condenser having a 
capacity of to by 14 mmfd. The band- 
spread condenser is graduated from 
zero to loo degrees so that i,800 degrees 
are really obtained over the whole tun- 
ing scale. This tuning outfit can be 
included in this meter to advantage. 

ACCESSORIES. 
ACCUMULATOR. 
I-Type DTG (Exide). 
BATTERY. 
I-99-volt type standard (Vidor). 
VALVE. 
I-SG215 (Hivac). 

anode current is kept constant, these 
curves will be accurate over a long 
period. 

Every amateur should invest in a 
meter of this kind for it will so greatly 
help in the location of broadcast sig- 
nals on a new receiver. Also new sta- 
tions can be recognised by frequency 
check. - 

the calibration must be made at a pre- 
determined anode current. If, for ex- 
ample, the meter is callibrated with an 
anode current of 2 rn/a., if this current 
is kept constant, irrespective of voltage 
the frequency will remain sensibly con- 
stañt. 

LIT 
50.000 stei5 

:n 
a 

-.nnn' 

50 
mm)' 

LT- 

A plain 4-in, dial is qeeile sufficient for this type 
of me/re. 

with turns with a cathode tap 3 
turns f orn the earthy end. Top band 
coil needs 48 turns wound solenoid 
without any space between the turns, 
and a cathode tap six turns from the 
earthy end. 

These coil formers specified, except 
for top band, are all slotted so that cor- 
rect gap between windings is automati- 
cally obtained. This makes construc- 
tion even rnore simple. 

It will be noticed from the theoreti- 
cal circuit that an H.F. choke is con- 
nected to the L.T. positive circuit. This 
choke is obtainable from Eddystnne, 
but can be home-constructed in the 
usual way. The anode choke is also 
an Eddystone type 982. 

The whole coil is tuned with a 50 
mmfd. band-setting condenser with a 
5ornrnfd. bandspread condenser. In 

Iectron-coupIed Battery 
Frequency Meter. 

CABINET AND BASEBOARD. 
x-Cadmium plated to specification (B.T.S.) 
CONDENSERS, FIXED. 
1-0003-mid. type M (T.C.C.). 
x-.i-mfd. type 4513 (Dubilier). 
CONDENSERS, VARIABLE. 
i-.000o5-m.mfd. type 2041 (iB. 
i-.0000-m.mfd. type 2144 (J.B. 
COIL FORM. 
x-Type 934 (Eddystone). 
CHOKE, HIGH-FREQUENCY. 
x-Type 982 (Eddystone). 
DIAL. 
I-41fl. plain (Eddystone). 
HOLDER, VALVE. 
i-Type 949, 4-pin (Eddystone). 
RESISTANCE, FIXED. 
x-50,000-ohm. type x-watt (Erle). 
RESISTANCE, VARIABLE. 
x-ioo,000-ohm potentiometer (Reliance). 
SUNDRIES. 
2-Wander plugs marked H.T. pos., HT. neg. 

(Clix). 
x-Spade terminals marked L.T. pos., L.T. neg. 

(Clix). 
Wire and sleeving (Scientific Supply Stores>. 
Small quantity of nuts and bolts (Scientific Supply 

Stores). 
SWITCH. 
x-Type S88 -(Bulgin). - 

tuned-grid oscillator, although It is 
almost impossible to keep 'a constant 
calibration. 

Battery frequency meters are very 
difficult to keep steady owing to voltage 
variation - büt the electron-coupled 
meter using ra: séreengrid valve is the 
most stable of the various types. 

The circuit shown is one that I have 
used very successfully. Small varia- 
tions in frequency can be made by ad- 
justing the voltage applied to the screen 
of the valve, while at the same time 
this alters the strength of the generated 
oscillation. 

It is essential, if this meter is to be 
satisfactory, for a low reading rn/a. 
meter to be available. A meter has 
not been shown in the circuit owing to 
expense, but it must be remembered that 

kc. needs lok turns with a cathode tap 
two turns from the earthy end. Coil , 
for 3,250 to 6,800 kc. should be wound 

In operation there is no need to at- 

tach any aerial to the meter unless it 
is more completely screened. It can 
be fixed on to a shelf, for the radiation 
is sufficient to be picked up by an aver- 
age receiver in a normal sized room. 
It is advisable when frequency check- 
ing to make the receiver oscillate, when 
not certain as to the frequency of the 
station to be checked. In this way the 
oscillation is easily picked up when it 
beats with the oscillation in the re- 
ceiver. 

As the current consumption is so low 
there is no need to worry about power 
supply as the smallest high-tension bat- 
tery will be entirely satisfactory. 

It is suggested that a curve be plotted 
on graph paper one curve being made 
for each coil and, then, providing the 

. 

.Metei for Uatterï Operation 
This meter dèsignçd. by 2BZN is the counterpart of the mains 
opérated meter described op pages 213-214 of the April issue. 

AFREQUENCY meter, if it is to 
be of any use at all, must be 
stable and .accurate. A meter 

that is -l!kely to vary is worse than use- 
less ànc can cause many complications. 
Some amateurs stilFúse the tuned-plate 

to cover wavelengths between io and 
oo metres. Coil i, covering a fre- 

quency of 1,400 to 30,000 kc., consists 
of 3 turns with the cathode tap one 
complete turn from the earthy end. 

The second- coil for 6,óoo to 14,500 

It is most important that the grid con- 
denser and leak be of the specified 
values. If variations are made they 
must be within very narrow limits 
which will simply alter the pitch of the 
note. 
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subscribers. lt was not intended to 
be an ordinary service-one would not 
normally begin a service of tele- 
vision with two sets of technical data 
for the conditions under which it 
would operate, nor would one use 
two different systems at the same 
station. It is desirable to explain 
w1atwas intended in making these 
decisions. You will know, of course, 

It is worth while considering for 
a moment the relative merits of, say, 
240-line and 405-line pictures, and 
also the relative merits of a larger 
number of frames per second, or a 
smaller number. One may say, if 
it is possible to transmit a larger num- 
ber of lines, why consider ..inything 
else? It might be argued that in the 
present state of the art you can do as 

283 

modation is being provided, and for 
each system there are two large 
rooms about 70 ft. by 40 ft., in 
which there will be a separate trans- 
mitter for each system. This was 
necessary because the modulation 
systems to a large extent are bound 
up with the transmitter itself, and 
there is very little common to 
both. 

As a member of the Advisory Com- 
mittee on television he was necessarily 
impartial, and any discussion of tech- 
nical details woùtd be doing an in- 

justice to one or other of the firms 
concerned. 

The primary object of the sta- 
tion," said Sir Noel, " was to pro- 
vide a television service somewhere 
in England-obviously in London, be- 
cause it stood the best chance of 
attracting t1e maximum iiumber of 

cussed. He said " People have often 
wondered how the Committee ever 
came to adopt two different stan- 
dards. It ought not to be necessary, 
but if two different systems are to be 
on trial, the designers of these sys- 
tems must be allowed to a certain ex- 
tent to choose the number of lines 
with which they scan their pictures. 
That is how it carne about that in the 
end it was decided to use the two dif- 
ferent sets of technical data. 

ceiver, and that, of course, is obvi- 
ously not a desirable thing. Tele- 
vision must eventually appeal to all 
classes, and not merely a few rich 
people. 

" The new station at the Alexandra 
Palace has a section with an area 
comparable with that of Broadcast- 
ing House, but there is not the same 
accommodation, because there are 
not the same number of floors. A 
kind of minimum working accom- 

in the Journal of the Television 
Society, which is being published at 
the end of this month, and the follow- 
ing is a resumé of some of the salient 
points of his talk. 

In his opening remarks, Sir Noel 
regretted that he could not tell the 
audience much about the technical 
details of the station at present being 
built at the Alexandra Palace, nor 
could he make any comment on either 
of the two systems to be used there. 

different in many respects; it was 
desirable to obtain experience in 
operating both of them." 

The Reason for 
Two Standards 

After dealing with the reasons 
which led to the choice of the site at 
the Alexandra Palace as the trans- 
niitter, the question of the number of 
lines and frames per second was dis- 

no object iñ using a higher number 
of lines, and it is true that this does 
not appear necessary until the stan- 
dard of the art has advanced suffi- 
ciently to take advantage of all the 
benefits resulting from the higher 
definition. Whether this is the case 
or not I do not know, but it is one 
of the contentions in favour of the 
lower number of lines. Another con- 
tention is that higher definition may 
possibly mean a more expensive re- 

March 25th. 

QN March 25, at the annual 
general meeting of the Tele- 
vision Society, Sir Noel Ash- 

bridge gave an address on some as- 
pects of the high-definition television 
system. 

His remarks are reported in full 

This pto/ograph slows Sir Noel Asbbridge de/iveri.ig his add,ess before 
The Television Society. Sir A,wbro.ce Fleming, who look the chair is 

seen oy his left. 

that there were two firms who had 
developed television to a high degree 
of practicability. It was impossible 
for any person to say which of these 
two systems would actually prove the 
better when operated as a regular 
service and, as the two systems were 

much justice in the receiving of a 
picture of, say, 240 lines, as )ou can 
one of much higher definition, in that 
there are varius factors which pre- 
vent taking full benefit from the 
higher number of lines. It might 
therefore be submitted that there is 
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At the writer's sta- 
The i c-metre band is the most statable for real DX at the moment. 

Try this arran.ement as mggested. 
tion, t e 20-metre 
final amplifier uses 

Ing more discouraging than listening a very low impedance valve of 
to an empty background of mush after high inter-electrode capacity, which 
every test call Chiefly due to the in- proves most inefficient as a doubler. A 
creased activity on the band, more than spare SWi being on hand, an addi- 
to any great change in conditions, sig- tional high-power doubler stage was 
nals are now to be heard during day- built up on the top of the rack housing 
light hours most dàys whenever the re- the 20-metre rig. The circuit arrange- 
ceiver is switched on. ment is shown by the diagram. By 

Various methods, of obtaining ten- throwing the three switches controlling 
metre output can be adopted, according. H.T., link coupling and aerial, band 
to the construction of the 20-metre change is accomplished with a minimum 

the highest possible inductance and 
smallest capacity should be used. 

A regenerative receiver will give a 
good account of itself on 28 mc. al- 
though the lower background noise and 
discrimination of motor-car and 
vacuum-cleaner interference of the well 
designed superhet, demonstrates its 
very definite superiority. 

There have been numerous cases of 
readers having spent a considerable 
time listening to find the band., This 
can easily be avoided by building up a 
small oscillator to tune to 20 metres. 

NC.DcO 11 

HC. ,FFC. 

I 

- 1HT- 

arrangement, t h e -O valve should be 
lo biased to something 

Aer,aI like four or five 
times the value of 
cut-off bias. This 
additional bias may 
be obtained from a 
20,000-ohm grid-leak 
connected in series 
with the negative 
bias lead, and 
shunted by a .002- 

mid. condenser. 
H i g h - impedance 
valves usually give 
the best output with 
this arrangement. 

type, self oscil]ation and general in- 
stability will result. 

It is unlikely that many will attempt 
the addition of a further doubler in the 
early stages of the transmitter, to oper- 
ate the final stage as a neutralised 28 
mc. amplifier, but where this is done 
link coupling to the grid circuit of the 
final stage muse be employed. A metal 
shield between grid and anode circuits 
will assist neutralising, and all earth 
returns should be individually taken 
direct to the centre point of the fila- 
ment by-pass condensers. 

Depending on the valve employed, 
the turns required in the tank circuit 
will vary between four and six. To 
keep the efficiency as high as possible, 

 Making a Start on io Metres. 
By Eric Adcock G2DV. 

pUBLICITY given to the recent 
good work by G5BY and G2YL 
wiii undoubtedly encourage many 

amateurs who have 20-metre transmit- 
tersto move down to the a8-mc. band. 
For several years very disappointing 
results have been obtained by the few 
enthusiasts who have operated regu- 
larly on this band-and there is noth- 

transmitter. It is assumed that a crys- 
tal-controlled signal is required, al- 

though a self-excited ultra-audion rig, 
as used by W9GFZ, will give a good 
account of itself providing mechanical 
stability receives due consideration. 

Undoubtedly the simplest solution is 
to operate the final stage as a doubler. 
To obtain the best efficiency from this 

of trouble, resulting in a good 50 watts 
of 28 mc. output. L1 and L,, Consist- 
ing of twelve turns of copper tubing 
3 ins, diameter, are permanently tuned 
to 14 mc. Plate doubling being em- 
ployed, L, consists of five turns of 2-ifl. 
diameter, with the single wire aerial 
feeder tapped on three and a half turns 
from the anode of V2. 

Those using push-pull output stages 
should not attempt to employ them as 
push-pull doublers for 28-mc. operation. 
Except with small valves of the '46 

ber of dressing rooms, offices and a 
restaurant. In the tower will be 
offices for the programme staff. 

For both systems there will be 
a common sound transmitter which 
is similar to a standard broadcasting 
transmitter except with regard to the 
wavelength. .The power will be 
about 3 kW following he ordinary 
rating. The two vision transmitters 
cannot be rated in that way because 

He stated that, when television first 
started, he was under the impression 
that interference would make lines 
and blots on the picture which would 
destroy its interest and entertain- 
ment value. 'When the picture is 
actually on the screen, however, the 
specks due to interference from 
motor-car sparking plugs, etc., be- 
come masked to a certain extent. 

On the other hand, in sound re- 

fitted, and it is thought that by the 
time a television service is in being, 
the interference problem will not 
exist. 

The chair at the meeting was taken 
by the President of the Society, Sir 
Ambrose Fleming, and at the con- 
clusion of the address he tendered the 
thanks of the Society and the visitors 
present to Sir Noel for his kindness 
in coming to deliver his address. 

mitter for each system. 
Above these rooms there are two 

more large rooms, one for the Baird 
studio and one for the E.M.I. studio. 
These are about the same .ize and 
are provided with gear for special 
lighting, ventilation, etc. In acidi- 
tion, there are rooms and apparatus 
for film scanning, and a room for 
viewing films, like an ordinary minia- 
ture cinema. There are also a num- 

power, and this will be approximately 
ii kw." 

Motor-Car 
Interference 

Sir Noel's remarks on the ques- 
tion of interference were interesting, 
as touching on an aspect of the sub- 
ject which has not apparently re- 
ceived a great deal of consideration. 

power of the sound iransmitter 
would liave to be increased lo com- 
pensate for this trouble. 

It was difficult to say how the in- 
terference could effectively be sup- 
pressed, as it cannot be supposed that 
all motor-cars can be fitted with sup- 
pressors. In the States, the prob- 
lem is solved, because so many cars 
are fitted with ordinary radio that 
they automatically have suppressors 

r'fl 
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It vas therefore considered better 
theY modulation is peculiar. These production, motor-car noises are in- 

to have an entirely separate trans- are best rated in terms of the peak tolerable, and it s possible that the 
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of the amateur bands for morse is 
doubled. This is in effect what "Single 
Signal Reception " means. 

If a self-oscillating second detector is 
used it will give double iesponse as 
does the oscillating detector in the 
straight receiver. With a separate 
oscillator mistuned by about x,000 

cycles to produce an audible beat, 
and providing the selectivity of the I.F. 
amplifier is of about the same value 
(i.e., i kc.) as the mistuning, one side of 
the signal carrier is eliminated. The 
ratio of elimination of the unwanted 
side is the measure of the efficiency of 
the circuit. With the regenerative IF. 
arrangement a signal R8-9 on the 
wanted side should be down to R2-3 on 
the 'blind " side, in fact, with critical 
adjustment of the I.F. trimmers this 
ratio may be bettered. 

Importance of the 
2nd Detector 

It is possible for a badly damping 
second detector to nullify the high selec- 
tivity achieved in the IF, channels. 
For example, a diode detector was 
found to flatten the tuniñg, so for this 
reason an anode-bend detector was 
decided upon. A straight H.F. pentode 
wih its appropriate cut-off bias gives 

The chassis is sub-divided as rhown in 
the underside view (Figs i) the right- 
hand section housing the IF. and 'L.F. 
portions (measuring io ins, by ins.) 
while the H.F. side is divided length- 
wise to give three sections, shielding in 
order from front to back, H.F. stage, 
detector, and H.F. Oscillator. Sturdy 

Fig. z.-All 
the panel con- 

trols can be 

see,, fro,iì 
this illustra- 
lion. How 

lije controls 

are used is 

mentioned jpi 

the text. 

nier (Ci8), IF. regeneration (R3o), de- 
tector regeneration (R3i) while the top 
two small knobs are IF. gain (R29) and 
H.F. gain (R28). The H.F. oscillator. 
band setting (C6) is to the left of main 
tuning, and is carried by flexible coup- 
1er and extension to the oscillator sec- 
tion at the back. To the right is the 

-.. ,. 1 

interest. phony is contemplated a double-diode- screwed together by angle, or better 
triode offers advantages, still lengths of in. square brass drilled 

What Single . and tapped. The holes for the drive 
Signal Im plies Chassis escutcheon and valveholders may easily 

With the autodyne detector circuit is Construction be cut with a fret-saw providing the 
obtained the familiar double whistle, The complete chassis is available saw is kept lubricated with oil or tur- 
on either side of the central zero point, from the Scientific Supply Stores, but pentine. 
so C.W. morse signals are unnecessar- the following dimensions are given for ,. 0ntr0i5 ily duplicated. If the receiver is made the handy-man to build himself. Chas- 
to respond to one side only of zero beat sis z8 ins, by io ins, by 3 flS. deep. Front panel controls (Fig. 2) from 
it can be seen that the effective width Panel z8 ins, by io ins, left to right are :-Beat oscillator ver- 

I 

' . 

F:. i.,; t/,e left is a 
- - ' 

.. view of the under baieboard 
- 

. wiring. Notice bow the 
various sections a,'e care- 

S 
.. fully screened. - 

Fig. 3.-On the right is a - 

- plan view of the chassis. 

- The three-sang condenser 
is 

f 
e made up of separate 

Iifl!I5. 

- - uE_ ,___,. . . - - - -L. 

Sin1e-sina1 Super 
By E. J. Pickard, G6VA 

In the April issue we described the principles governing the design of a super-het suitable for the amateur. 
We now have pleasure in giving the full constructional details of a receiver making use of the points 

previously mentioned. 

BEFORE embarking on the con- minimum damping and provides good chassis construction is vital, and if 
structional details there are a few strength for telephones. However, if undertaken at home No. 14 gauge alu- 
remaining theoretical points of a receiver primarily intended for tele- minium is recommended, which may be 

MAY, 1936 

The Amateur Bands 

r'/IJcJ1 
AND 

SHORT-WAVE WORLD 

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


detector band setter (Ci) coupled in 
similar fashion to the middle screening 
section, but fitted with a slow motion 
device. On the top-right of panel is 

tion control R3o is connected ir oppo- 
site fashion to normal volume control, 
that is, maximum resistance when 
turned to the right. 

4V, AC. 
C7 

stamp-type grid condenser C14 and its 
resistance Ri9 are mounted on a small 
ebonite pillar. Additional support with 
small pillars or stand-off insulators 

Fig. -There ore no 
(Rs, 

3 
complicated compon- 

ents in this circuit 

even thongh it uses all 

Le Nt'1 

Ihe a/tires the a,uìatear 

requi,-es for good DX 
reception. 

D 

r.'' 'IÍ' 
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Beat-note Oscillator_Circuit 

Fig. 4,-The recewer presents a ver) workmanlike 
appearance. 

dinger across the filament supply and 
the two jacks for phones or LS. res- 
pectively. 

Regenerative 
I.F. Circuit 

Before mounting, the first I.F. trans-i 
former needs a small additional wind- 
ing to produce the reactive effect. This 
can be slipped on without taking the 
transformer assembly down, and con- 
sists of six turns next to the grid coil 
(not between the two coils) and in the 
same direction of winding. Use 26 
d.c.c. and providing IF. transformer 
connections are made according to 
maker's markings the beginning of the 
winding goes to P.S/C7 and the end to 
cathode/CS. Note that the ieenera- 

MAY, 1936 

itself to which to take earth return con- 
nections; before starting any other wir- 
ing lengths of i6 gauge tinned copper 
should be run in convenient positions 
and bonded to chassis every three 
inches or so. All the earth returns 
should then be taken direct to this earth 
wire. It is also important to see that 
all the R.F. by-pass condensers (C7) 
be connected direct to the screens, etc., 
making the shortest possible R.F. path 
to earth. 

The os tubular condensers by-pass- 
ing the H.T. feed to the IF. transfor- 
mers should be mounted inside the 
transformer assembly. Particular care 
should be taken to ensure rigid wiring 
in the HF. oscillator section, 56 gauge 
wire is preferable here, while the 
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CI 

the H.F. band-setter (C4). Immedi- 
ately below the control knob of the 
main tuning is a switch for breaking 
all H.T., while the beat oscillator on- 
off switch is below the regeneration con- 
trols. 

Layout 
Fig. 3 shows the top view, and on 

the H.F. side the three circuits can be 
identified, each comprising valve, 
band-spreading condenser and canned 
coil. To the left of the detector in a 
line are the two I.F. transformers with 
the I.F. valve between, back left is the 
second detector and L.F. pentode. The 
third I.F. transformer in the front 
houses the beat oscillator coil and trim- 
mer, with the BO. valve next to it. A 
4-pin volve holder is mounted on the 
back of the chassis for H.T. and L.T. 
connection from the power pack (Fig. 

) and to the right of this are a hum- 

+ HT. 

Beat Oscillator 
Coil 

The tapped cathode coil for the elec- 
tron-coupled beat oscillator is made 
from a standard I.F. transformer. First 
remove the larger of the two I.F. coils, 
then join outside of remaining coil to 
a length òf 26 to 30 gauge d.c.c. wire 
and hank-wind 30 turns on the IF. 
former adjacent to the coil and in the 
same direction of winding. 

The joint becomes the cathode tap 
to V7, while the end of the hank wind- 
ing goes to earth. The two air trim- 
mers should be joined in parallel to 
form beat oscillator setting capacity. 
The grid leak R24 and condenser Ci6 
should be wired in position inside the 
can. 

Wiring 
Up 

It is not policy to rely on the chassis 

-_-To tat. 

Fg. 6.-Be/ow is ¿z 

view of the coils n'i/I,- 

útil screens. They have 

to be cha nged for 
each band, bui this is 

the niost efficient 

tnt/hod. 

should be given to any wiring likely to 
vibrate in this section. The slightest 
suspicion of vibration in the wiring will 
cause a peaked signal to " wobble." A 
short shielded lead is run through.the 
partition from suppressor of V2/R4 to 
the coupling condenser C9, which is 

f 

\ - ,.. 
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age when changing from phones to made between appropriate pins on the switched in, and peak up a signal by 
loudspeaker operation with the L.F. coil itself. Primary vindings for the regeneration while trimming. All these 
pentode it is necessary to pay special 20- and 40-metre coils are wound be- adjustments can be made with the I.F. 
attention to the eliminator circuit. That tween the grid turns at the bottom end, gain at maximum. 
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the strip on the dividing shield has 
mounted on it R6, R27, R26, R8, C7, 
R9, R17. The wiring from the regen- 
eration coil on the IF. should be car- 
ried out in metallised sleeving, includ- 
ing the lead to the control R3o. 

Also every wire connected with the 
beat oscillator circuit should be care- 
fully shielded, and the metalising 
bonded to earth. 

Choke Input. .. .... 
Power Pack 

To prevent a large variation of volt- 

resistance, there is only a rise of 8 volts 
when cutting out the L.F. pentode. 

Coil 

Winding 

Complete coil winding data is given 
in the table and it should be noted that 
on ten metres no coil is quoted for 
the oscillator positior, the 2o-metre 
oscillator coil proving very satisfactory 
for this position. On So metres there 
is no tuning tap for the HF. and de- 
tector coils, the condenser tuning across 
the entire coil; this connection must be 

nected, signals strength should in- 
crease smoothly, making the detector 
trimming sharper and giving very good 
second channel rejection. As the single- 
signal effect will depend on the I.F. 
regeneration, particular attention 
should be paid to this control (R29). If 
the I.F. valve goes into oscillation with 
only a small movement of the control, 
reduce the number of turns on the reac- 
tion coil to five. The important point 
to -remember is that oscillation should 
not occur until the control is at least 
half-way round. Make final adjust- 
ments to the I.F.'s with the B.O. 

COIL SCREENS. 
3-Type 3 (Goltone). 
CHOKES, HIGH-FREQUENCY. 
3-Type H.F.P.J. (Wearite). 
CHOKES, LOW-FREQUENCY. 
I-Type 8W (Keston 
I-Type gW (Keston 
DIALS, SLOW-MOTION. 
i-Type 1036 SM. (Eddystone). 
z-1026 knob dial and cursors (Eddystone). 
i-Type 973 (Eddystone). 
HOLDERS, VALVE. 
7-7-pin valve holders type SW4z (Bulgin). 
I-3-pin type SW4i (Bulgin). 

x-Humdiuger (Ciatide Lyons). 
2-Couplers type 1009 (Eddystone). 
x-Type 66 jack (B.T.S.). 
x-Type 71 jack (B.T.S.). 
SWITCHES. 
2-Type S8oT (Bulgin). 
TRANSFORMERS, I .F. 
3-Type 1014 (Eddystone). 
TRANSFORMERS, MAINS. 
I-Type ziW (Keston). 
VALVES. 
1-Type AC/VP!, Vt V3 (Mazda). 
4AC/S2/ PEN V2, V4, V6, V7 (Mazda). 
I-AC/PEN V5 (Mazda). 
x-UU/12o/500 V8 (Mazda). 

side of the Compartment on spacing shown in Fig. 7 employs choke input 
washers, the strip at the end of the set method, and providing a suitable surge- 
carrying in order from front to back, input choke is used, and the smoothing 
Cr7, Rr2, RI3, Ru, Rio, C12, while choke and mains transformer have low 

Trim the IF's for maximum volume, 
ieave the oscillator band-setter and 
trim the detector and H.F. The oscil- 
lator band-setter will, of course, pro- 
duce two channels, the higher frequency 
one of which should be used. 

The coils have been wound to give 
good tracking on the respective ama- 
teur bands with an I.F. of 465 kc., but 
in addition operation still be found very 
satisfactory on the various S.W. broad- 
cast bands. Band-spread is adequate, 
the total coverage of the main tuning 
dial on 7 mc. being 370 kc. and on 14 
mc. 5oo kc. approximately. 

With the detector regeneration con- 

I Oscillator . . . . . 

- 

i- i* i: i6:i - 25 

Fig. 7.-The power pack is conventional as can be 
I 

Tuning Tap . . . . . . . . . . -. 
L 

.7 23 

seen from this circuit. 
I 

Çathode Tap . . . . . . . . - 
I 

21 5 
f 

also supported on a small pillar. 
. 

I Grid wound with 22 enamelled, primarits 36 D.S.C. - 
Coming to the I.F. and audio sec- 20 m. and 40 m. primaries wound between bottom turns of grid coil. 

tion, a bakelite strip is mounted either so m. and 8o m. primaries slot wound i in. from bottom of grid Coil. 
but the io- and 8o-metre primaries are 

Components fr TIlE AMATEUR BANDS S.S. SUPER-IIET both slot wound in. away from the 
CHASSIS. PLUGS, TERMINALS, ETC. bottom of the grid winding. 
j-Aluminium chassis and panel to specification 

(Scientific Supply Stores). 
6-Type P64 valve caps (Bulgm). 
I-Type P25 fuse plug (Bulgin). \Vhen testing it is advisable to make 

CONDENSERS, FIXED. . RESISTANCES, FIXED. 
. inoperative the regeneration on both 

12-Type .or-mfd. N.I. tubular C7 (T.C.C.). 
i-i-mid, type N.!. tubular C8 (T.C.C.). 

2-300-ohm. type i watt Er, RB (Erie). 
2-20,000-ohm, type r watt R; R9 (Erie). the detector and I.F. valves to ensure 

z-.000r-mfd. type M' Cg and Cr4 (T.C.C.). 
i-.006-mfd. type" M" C13 (T.C.C4. 

2-5,000-ohm type x watt R3, Rr5 (Erie). 
2-25,000-ohm type x watt R4, Rr4 (Erie). 

that no misleading instability is pre- 
sent. To do this take R5/C7 straight 

2-.0002-mfd. type" M" Cr6 and Cr7 T CC) 
z-25-mM, type ' C" Cro and CrI (T..d.) 

z-i,000-ohm type I watt R, Ru (Erie). 
4-100,000-Ohm, type I Watt R6, Rr3, Rr9, R22, to earth (disconnect tap) and break 

i-.ø5-mfd. type 250 Cr2 (T.C.C.). 
r-.00r-mnfd, type 340 C2o (T.C.C.). 

R24 (Erie). 
z-ro,000-ohm. type r watt R7, Rr8 (Erie). both I.F. reaction connections, taking 

1-004-mid. type 340 C2r (T.C.C.). 7-5oÇ000.ohm. type r watt Rio, 20, 2, 23, 25, 26, cathode direct to R8. Check up with 
z-8-mfd, type 802 C22 and C21 (T.C.C.). 
r-.00z-míd, type " M" Cr9 (1'C.C.). 

27 (Erie). 
I-75,000-ohm. type r watt Rr2 (Erie). the 20-metre coils, putting all three 

CONDENSERS, VARIABLE. i-roo-ohm. type r watt Ri6 (Erie). 
I-400'Ohm. type I watt Rr7 (Erie). 

band setters to about the same capacity. 
3-40-mM. type 900 Cr, 2, 3 (Eddystone). 
3-.000r-mfd. type 900 C4, 5,6 (Eddystone). i-r5,000-ohm. type P.R.r2 R32 (Erie). See that all four IF. trimmers have 
x-.0000z-mfd. type 900 Cr8 (Eddystone). 
COIL-FORMERS. 

RESISTANCES. VARIABLE. 
. 

x-ro,000-ohm. potentiometer R28 (Erie). 
their . plates about half vay in, 
then a little searching on the main 

6-Type 6-pin (B.T.S.). . 

COIL-HOLDERS. 
2-2,500-Ohm. potentiometer R29, 30 (Erie). 
x-uoo,000-ohm. type potentiometer R3r (Erie). tuning should produce one of the more 

- 3-Type SP. (B.T.S.). 
SUNDRIES. - 

z-Extension rods type roo8 (Eddystone). powerful commercial morse &tations. 

4v. 
(5Amp 

TURNS. 
:' _____ _____ _________________________ 

xonl. &m.: :4orn. . 8om. 

H.F. Primary . .. 3. . 4 . 5 . 

10 

Grid . . . 3} = : 
I7 29 

Tuning Tap .. .. j 23 
. 

None 

Detector Primary .. . .. 3 4 . . - 

Grid .. .. 3. . 8* 
- I7 . 

Tuning Tap ... - .. .. 
- 

i. . 

P:.. 
7 Norie 

Cathode Tap .. ... 
.: F 

- : . .. 
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any locking-in effect between the aerial 
or H.F. stage and the oscillatOr, which 
is sometimes very noticeable at the 
higher frequencies. 

A beat-frequency oscillator is incor- 
porated as an integral part of the 
receiver for C.W. A switch in the 
anode circuit of the oscillator valve 

band spread action or a more useful 
tuner covering the amateur bands. The- 
actual dial is 6 in. across, while each 
band is split up into C.W. and phone 
sections. It is certainly an achieve- 
ment to be able to spread the iôo metre 
band and at the same time obtain wide 
coerage on the 20 metre band using the 
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switch, I.F. selectivity control, band 
switch, on-off switch and tone corrector. 
Many of these controls are combined, 
but the receiver is absolutely flexible in 
every respect. 

Transmitting amateurs will also 
appreciate the inclusion of a stand-by 
switch or receiver de-sensitiser. 

be trimmed separately, which although. 
is a lengthy business, when completed 
means that the tuner matches perfectly 
on all wavelengths. 

This Browning 35 is primarily inten- 
ded for short and all-wavè receivers and 
notas an amateur bands receiver. The 
high-frequency stage operates on all 
wavelengths, and in addition to increas- 
ing the sensitivity results in a very 
material increase in signal to noise 
ratio. It also results in rejection of 
image frequencies. 

The local oscillator is electronically 
coupled to the incoming signal through 
the pentagrid' valve. This precludes 

1ri 1t 
This is the eimüt of the a/I-wave super usitg the standard Tobe tuner. 

Every amateur will be enthusiastic 
over the Tobe Amateur Super-bet. It 
includes the, special Tobe amateur 
bands tuner complete with air-spaced 
trimmers. It is only for amateur use, 
covering wavebands as shown by the 
illustration of the dial on this page. 

We have ñever seen a more efficient 

tion, double-diode-triode second detector 
A.V.C. control and L.F.. amplifier, 
electron coupled beat note osèillator, 
and pentode output. 

Controls include H.F. and L.F. 
nanual volume control, beat-frequency 
switch and frequency adjustor, automa- 
tic volume control gain nd cut-out 

stage, pentagrid detector oscillator, 
single stage of intermediate-frequency 
amplification, a double diode triode, 
output pentode and beat note oscillator. 
Valve rectification is employed. 

According to reports from American 
amäteur stations it appears that this 
tunei is oe of the most popular and 
efficiét made in America. It consists 
of ii câils àhd trimmers with a three- 
gangS condénser all combined in one 
unit. 

The well-known troubles of ganging 
and matching hav.e been overcorne in a 
very effective way by fixing Jow 
capacity trimmers across each coil. 
This means that each waveband has to 

Overall sensitivity of the circuit is 
better than i microvolt on all wave- 
bands, and after making some tests we 
discovered that the sensitivity Curves 
are more or less identical for the four 
bands. 

o-' 

coming issue, will Tulfil the equire- 
ments of almost every shòrt-wave 
amateur in this country. 

Amongst the featurés embodied are a 
single stage of pre-selection, pentagrid 
detector, a pentode oscillator, two pen- 
toae I.F. amplifiers, one with regenera- 

Eve,y a,natekr wi/I. Wan! 
a receiver using ibis ama- 
i;g dial. The 20-me/re 
band spreads over 6 ins. A 
receiver on ibese lines is 
almost completed and nill 
be pi.'blisbed in an early 

issue. 

This tuner is called the Tobe Model 
H. It is suitable for use with pentagrid, 
heptode, triode hexode or separate 
oscillator circuits. Any amateur wish- 
ing to make for example a 12-valve 
super simply has to connect 7 wires 
from the tuner to the IF. amplifier. 

We are at the moment designing two 
receivers using these tuners. One is for 
all-wave reception and the other for 
amateur bands, use only. Amateurs 
have complained very bitterly about the 
lack of a good. British short-wave set, 
and consequently many have bought 
receivers of American origin. We have 
no hesitation in claiming. thát our new 
super-het,-. to 'be published in a forth- 

WE are very pleased to be able 
to give first details of the new 
Tobe Deutschmann short-wave 

kit receivers which are now available in 
this country. At the moment there are 
two kits in this series, both embodying 
the Tobe Super Tuner. 

The first kit designed by Glenn 
Browning is known as the Browning 35 
and consists of seven valves and covers 
between 22.6-.45 Mc. Valve sequence 
consists of an H.F. pentode pre-selector 

switches off the H.T. while the beat 
frequency is continuously adjustable. 
Automatic colume control has been in- 
corporated, the voltage for this being 
obtained from the diode detector. A 
short circuiting switch is included so 
that the A.V.C. can be cut out when 
the beat note oscillator is in use. 

The volume control in the I.F. stage 
allows for regeneration while the main 
volume control is connected in the 
diode cIrcuit. 

same condenser. In addition to the cal- 
librations of phone and C.W., 
frequencies are also given, while the top 
scale is callibrated in degrees from 
zero to loo. The 20 metre band covers 
from 54,400 kc. to 14,000 kc. The 40 
metre band from 7,300 k.c. to 7,000 k.c.; 
the So metre band from 4,000 kc. to 
3,500; and the i6o metre band from 
2,000 kc. to 1,715 kc. In practice there 
are slight tolerances at either end of 
the band. 

ÏL '/IWiM 
AND 
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respect to each other. This vertical movement is per- zero and the beam starts to draw the'ines oer again. 
formed completely when the whole number of lines corn- Deflection posing the picture has been drawn, and therefore takes 
place at picture frequency." Characteristics 

To take an example, in 4o-1ine scanning the picture The characteristics of the deflecting voltage can bé 
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Fig. 3 -Increasing the length of the Fig. z -The simplest form of .rcanning circuit comprising a co,,denser and 
line 4, increasing the bias applied to resistance n i/h a relay for discharging the condenser. 

the relay. 

move in any direction by applying a deflecting poten- 
tial to one or other of the plates in the path of the 
beam. To draw the line-screen we have to provide, a 
deflecting potential which shall deflect the beam to- 
and-fro across the screen and at the same time move 
it in an upward or downward dikection so that each 
succeeding movement shall be a little displaced with 
respect to the last. 

There are thus two movements to consider: 
The horizontal movement of the beam which draws a 
line of the picture. The rate at which this line is 
drawn is called the " line frequency." 

The vertical movement which displaces the lines with 

This uniform increase of voltage is very important 
as if the beam does not cover equal distances on the: 
screen in equal intervals of time the picture will be 
distorted. This, it may be added, is a common cause 
of distortion in line-screens. 

At the end of the travel of the beam the voltage must 
fall abruptly to zero, allowing the deflected beam t 
return to its original position on the screen.. During 
this time the vertical deflecting voltage applied to the 
other pair of plate i moving the bçam upward, so 
that the next sweep will take place a little higher up 
the screen. At the completion of the 24oth line, both 
the " picture " and " line " deflecting voltages fall to 

If the method by which this is accomplished is fully 
understood there will be no difficulty in understanding 
the various forms that the scanning circuit takes and 
in appreciating the various developments which take 
place in improving the operation of the circuit. 

The beam of the cathode-ray tube can be caused to 
r 

H 

Pig. i (a) a,,d (b).-The shape of. 
the wave of deflecting voltage applied 
to the plates for prodneing the line 

screen. 

beam is moved across by applying a voltage to the 
deflector plates which increases steadily from zero to 
maximum in i/6,000th second. The movement of the 
beam is proportional to the value of the deflecting 
voltage at any particular instant, so if the voltage in- 
creases steadily the beam will move steadily. 

r}l 
1ij 

O --_______________ - - 

( .= 
* 

-- O 

By . PARR CI RCU IT. FOR BEGI N N E RS 
This article is a simple practical illustration of the manner in which .the cathode-ray scanning circuit is built up. 

ALTI-IOUGH scanning circuits differ greatly in is composed of 240 horizontal lines, which are repeated 
construction thèy have afl the same object ¡n view every 1/25th of a second. The time taken to draw one 
-to provide a means of drawing a line-screen on line is therefore divided by 240 X 25 or 1/6,000th sec. 

the end of the cathode-ray tube. Taking the case of a single line of the screen, the 
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The Two 
Deflecting Circuits 

To produce a complete line-screen two such circuits 
are required, one set to give a deflection in 1/25th 
second and the other to give one in the horizontal plane 
in z/6,000th second. 

The speeds of the charge and discharge of the con- 
denser are controlled by the resistance and by the value 
of the capacity, so the resistance is usually made vari- 
able to give a range of speed. The effect of varying 
the resistance is shown in Fig. z (b). 1f the value is 
liahed the speed of charge and discharge is doubled, 
so that twice as many lines are drawn on the screen in 
the same time. 

A 

lines are horizontal, and with a large number of lines 
the slope becomes less and less. 

Fig. 4b shows the effect of slowing downihe vertical 
(" picture ") movement of the beam. A larger num- 
ber of lines are drawn in the same time, and they are 
thus closer together. 

When the relative movements are rightly adjusted 
the lines will become even closer, as shown in Fig. 5. 
It vil1 be noticed in Fig. 3 that the beam returns 
across the picture at the end of its travel, leaving a 
bright trail. This is due to the fact that the discharge 

(CoP:Ii,Iked (/1 page 320). 

The current flows into the condenser at a rate which is 
governed by the value of the resistance R and can be 
adjusted to charge the condenser in 1/25th second, for 
examp'e. While the condenser is charging, the volt- 
age across it is rising, and this voltage is applied to 
the deflector plates of the tube through the condenser 
C1. The valve connected across the condenser is a gas- 
discharge relay which is arranged to short-circuit the 
condenser at a given value of voltage and thus dis- 
charge it rapidly. The value of voltage at which the 
condenser is discharged is set by the value of the bias 
applied to the grid of the relay from the battery shown. 

the beam will be shifted slightly upward by J/24oth of 
the whole height of the picture. The line will thus be 
a little sloped, as in Fig. 4. This does not matter in 
practice as the tube can easily be turned so that the 

Fig. 5.-The line 
¡ercen prod:ced by a : 
slow vertical movement 
and a rapid horionial 

mmvnent. __________________________________ 

r - r 
R.y G,id 8s 

F - 

4 
-.----------------------- - - 

I 
- 

: 

- - 
I 

L 
f 

L) -- r 

i HT - - 

1 
- P.ctw Fp L 

F:g. 4 (a) and (b) (abope).-The 
lines become less sloped b an a/Ieration - 

in the re/a fi,'e speeds of i'erfical and 
- D 

borion/al mope,,,eni. 

Fig. 6 (right).-A simple scanning 
irc,iI wbch i.c a dup/icaIioi of Ibe 

one shoivn 1,1 F:g. z. The princ:pal - 

components are marked. -- - - - - 

represented by the lines of Fig. i in which the thick 
white line represents a voltage which steadily increases 
from zero to some value, and then falls rapidly to zero 

.again. From the shape of the curve the name saw- 
tooth " has been given to the voltage wage. 

As said at first there are a number of circuits which 
can give rise to a voltage changing as Fig. i, but we 
will here deal with the simplest form of circuit and 
point out its limitations later. Fig. 2 hows diagram- 
-maticallv and in layout an arrangement of resistance R 
and condenser C which is connected to a H.T. supply. 

The length of the lines of the screen is determined 
by the proportion of the picture, which in the case of 
Baird high-definition is 4 3. The length of the line is 
set by altering the voltage at which the condenser be- 
gins to discharge, and this in turn is controlled by the 
grid bias of the relay. If the bias is increased, the 
length of the line is increased, as shown in Fig. 3. 

Now suppose that the values of the resistances have 
been set to give x/6,000th second and 1/25th second 
respectively. 

During the drawing of one line in the horizontal plane 
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of the components on top of the châssis 

29! 

iirc. 

.oc 

- 00015, - 

E5/mo tIFC. 

r40X 

Xi-ai 
ous 

2 4v. IT 

O-50 
mA. 500-500V. 

4On A 
U-WC. F;g. z.-As split. 

sta/or condensers are 
is used there no need 

for 
a,iode by-par! copi- 

pi, densers. Modulation 
is fed into the suppres- 
sor grid via the right 

1O.0OO hand jack. Make sure 
this jack is insulated 

Mod, from the panel. The 
tank coil shown is for 

the zo-metre band. 

cally connected via the screening box it 
is advisable to make a separate connec- 
tion in case the enamel on the screen- 
ing box acts as an insulator. The 
anode of the oscillator is coupled to the 
grid of the output valve through a .002- 
mfd. condenser. This must be suitable 
to withstand the voltage applied to the 
anode of the oscillator valve. 

In normal circumstances a compara- 
tively high voltage has to be applied to 
the grid of the pentode, but by connect- 
ing a 25,000-ohm leak in series with the 
grid return advantage is taken of the 
grid current flowing automatically to 
obtain a small percentage of the voltage 
required. 

Layout 
Fig. 3 shows quite clearly the layout 

feature of a transmitting 
pentode is that it enables 
a smaller modulator to be 
built reducing the cost by 
at least two-thirds. 

The Post Office issue transmitting 
licences of varying powers starting with 
.a maximum of to-watts on three wave- 
bands. The most popular band is 40 
metres, so for that reason we have de- 
signed the transmitter to use a 40-metre 
crystal. 
Construction 

The actual construction can be seen 

Fig i. The oscilla/or proindes ample driv for the RFP-i pen/ode. The 
resistance across /he modulator input has a vaine of x,000 ohms. Al/bough 
.ca/isfac/ory results can be obianed with only 250 vo/Is, 500 vol/s musi be 

applied io oblain i 5 wails input. 

quite clearly in Fig. . The screening 
box houses the crystal oscillator stage 
except the crystal. The actual oscilla- 
tor valve is a Tungsram P43o with a 
standard receiving type of plug-in coil 
tuned with a two-gang .000ió-mfd. two- 
gang condenser. This stage is then 
capacity coupled to the pentode power 
amplifier. In the grid circuit of this 

crystal is connected direct- 
ly between the grid of the 
oscillator valve nd the 
chassis. A 25,000-ohm 
leak in parallel with it 

automatically provides grid bias owing 
to the grid Current flowing through it. 
Across the filaments is a 30-ohm hum- 
dinger, the slider of which is connected 
to the chassis. 

The two-gang condenser tuning the 
oscillator coil has the fixed plates con- 
nected across the coil, while the mov- 
ing plates are joined to chassis. Al- 
though the moving plates are automati- 

for Che Beinner 
Full Constructional Details 

More than loo contacts have already been made with this suppressor grid phone transmitter. The 
transmitting section has been designed by G5ZJ and the modulator which is suitable/or A.C. and D.C. by 
BDN. A Post Office licence to build this transmitter can be obtained on request for a fee of xo/- 

JANY of our short- 
wave readers have 
contemplated a t 

ne time or another build- 
ing a simp'e phone trans- 
mitter. Although the ac- 
tual transmitter itself has 
.always been fairly cheap 
to build, the speech ampli- 
fier has proved a stum- 
bling block to the major- 
ity of readers. During 
the past year several new 
valves and circuits have 

been introduced which, 
when applied to simple 
transmitting apparatus, has 
enabled us to design.equip- 
ment costing very little 
more than a good receiving 
set. 

When the 362 Company 
designed the 15-watt trans- 
mitting peutode we at once 
visualised its advantages 

to our readers. The main 

- -. 

- - 

-. 

amplifier is a high-f re- 

quency choke, 25,000-ohm 
resistance and grid bias 
battery. The uses of these 
three components wili be 
explained later. The 
anode circuit of the oùtput 
valve consists of a 40- 

metre coil made of either 
9-gauge copper wire or 
3/Iú in. copper tube. This 
is mounted on two high 
stand-off insulators. A 
centre-tap is made to which 
a high-frequency choke is 
connected. 

The screening grid of 
the pen tode is connected 
directly to maximum high- 
tension through a fixed re- 
sistance of io,000-phms. 
This is de-coupled by 
means of a i-mfd. con- 
denser. 

Refer to the theoretical 
circuit of Fig. 2. The 

fi 'J$'J)i J 
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IHOLDERS VALVE. I-o-151400 Oscillator (Tungsram). Fig. 4.-Tna toggle switche.c are required, one in each anode tircuil, so at Io s-type 1027 (Ecldystone). VALVES. 

I-4-plu ceramic chassis type (B.T.S.). s-RFPI5 (362).L break the high-tension supply when required. The two me/eri ,nea.rure the 
________________________________________________________________ D.C. anode current. 
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put coil, commonly called the tank or 
P.A. coil, consists of 14 turns of 9-gauge 
i-in. diameter spaced the gauge of the 
wire. 

If 9-gauge copper wire is used this 
will not require any supporting and will 
remain quite rigid. The tapping point 
must be made exactly in the centre, and 
can either be soldered on or made by 
means of an Eddystone tapping clip. 

COMPONENTS FOR THE LOW POWER - 

TRANSMITFER 
CHASSIS AND SCREEN. x-5-pin ceramic type chassis (B.T.S.). 
z-Cadmium Plated Chassis 14 by 7 INSULATORS STAND-OFF. 

by 3 in. (B.T.S.) a-type SW9 (Bulgin). 
i-Metal screening box (Burne-Jones). METERS. 
CONDENSERS FIXED. z-type E o-30 Mia. (Sham). 
3-.002 mid, type Tubular (Dubilier). x-type E o-6o Mia. (Sifam). 
x-z mfd. type oo volt working PLUGS, TERMINALS, ETC. 

(Dubitier). z-type Ji Jacks (Bulgin). 
CONDENSERS VARIABLE, i-saddle type 995 (Eddystone. 
2-type E two gang ,000z6 mid, i-saddles type 996 (Eddystone - 

(Polar). RESISTANCES. FIXED. 
COILS. z-25.000 ohm type z watt Erie). 
x-type R-4 lfl (Eddystone). z-zo.000 ohm type z watt Erie - 

x-xz turn type 5x4 (Eddystone). z-xo,000 ohm type z watt Erie 
CHOKE HIGH FREQUENCY. z-io,000 ohm type 3 watt Erie. 
3-type CHS (Raymart). 2-30 ohm Nodalizers (Goltone 
CRYSTAL AND HOLDER. SWITCHES. 
I-7288 1Cc (Brookes). z-S 8oT toggle (Bulgin). 
I-Holder type 4-B (Brookes). SUNDRIES. 
DIALS. 3-coils of Quickwire (Bulgin). 

S4 

. 

e, h.Jj ' o 

Fig. 3-1f the C.O. sec/ion is screened in Ibis wqy there is no tendency for one 

circ kit to pull the other. The Brook.es crystal can lie seen_on the extreme right. 

but only one through the front. This 
can be more clearly seen from Fig. 4 

Assuming construction has been car- 
ried out on the lines indicated, the fol- 
lowing points will have to be noted. 
First of all the oscillator coil. This 
is a standard Eddystone receiving coil 
which can be home-constructed if re- 

quired. Simply wind 14 turns of 22- 

gauge enamelled covered wire on a 
in. former and space ¡/ió in. The out- 

switched on. The two switches on the 
panel that can be clearly seen in Figs. 
i and should be in the off position. 

The voltage to the oscillator should 
be switched on first. This is controlled 
by the left-ha'id toggle switch. The 
left-hand rn/a. meter will probably read 
about 3° rn/a., showing that the valve 
is not oscillating. Very quickly adjust 
the condenser mounted on the screen- 
ing can and in one position it vill be 

Lamp 
A useful gadget is a looped lamp. 

This consists of an ordinary flash lamp 
bulb across which is connected a 2 fl. 

turn of wire, the whole being nounted 
on a piece of ebonite or wood about 9 
in. long. When this is held against the 
P.A. or oscillator coils the lamp will 
light up even though there is no con- 
nection made through it. It is fairly 
simple to adjust the two condensers so 
as to obtain the maximum amount of 
light in the bulb. 

Always make the adjustments stage 

- 

and to where the connections are made Then apply the four volts A.C. to 
to the oscillator tuning condenser. In heat the filaments of the two valves. 
the left-hand section can be seen the Also 250 volts to the anode of the oscil- 
hum-dinger across the filament supply. lator and between 300 and oo olts to 
Two large holes have to be drilled the anode of the pentode. This voltage 
through the base of the screening box, should he connected but not actually 

/ 

in 

found that the anode current on the 
m/a. meter begins to drop. This con- 
denser should be very carefully ad- 
justed until the minimum reading is ob- 
obtained on the meter. Then switch 
on the second toggle switch so applying 
H.T. to the pentode. Of course, before 
this is done the grid bias must be. ap- 
plied to this valve, and as a general 
rule about 40 volts will be ample. Un- 
like the oscillator, until the circuit is 
correctly tuned no anode current will 
flow. This is due to the fact that the 
grid has been heavily over-biased and 
is working as a Class B amplifier. 
Directly the circuit is brought into tune 
the anode current vill peak up to a 
fairly high figure. This will probably 
cause a slight variation in oscillator 
tuning so a little care should be taken 
in readjusting the oscillator condenser 
to give minimum anode current follow- 
ing up by adjusting the P.C. condenser 
in exactly the same way. 

The Looped 
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by stage. Hold the loop lamp over the 
C.O. coil with the H.T. to the PA. 
switched off and then tune for maximum 
light. Follow up by switchng the H.T. 
to the P.A. coupling the lamp to the 
tank coil and then tuning again for 
maximum light. 

P.A. 
Bias 

It is rather important to see that the 
bias to the P.A. is of the correct value. 
This should be sufficient to give double 
anode current cut off. The beginner 
should check this voltage in the follow- 
ing way. Switch off the H.T. to the 
C.O. and apply just enough grid bias 
to keep the anode current of the output 
valve to about 20 to 30 m/a. Then in- 
crease the bias until the current drops 
down to zero. Assuming this to be 
about 20 volts then double the applied 
voltage and the valve will then be cor- 
rectly adjusted. It should, of course, 
be realised that no current will flow in 
the P.A. stage until the valve is excited 
by the oscillator. 

During all these operations the sup- 

but not connected to an open aerial. A by means of two more stand-off insula- 
call sign is also supplied which con- I tors. The transmitter can then be 
sists of a figure, generally 2, followed adjusted and experimented with just as 
by three letters. 

if it were connected to an external An artificial aerial consists of an in- I 

ductance, resistance and capacity equal 
I 

aerial. The object of the whole series 
to the characteristics of a normal ele- I 

of tests is to obtain the highest possible 
vated aerial. The capacity is generally 

I 
reading in the hot wire amp. !neter. 

r 

- s I 

:_ 

<I .\ .p 
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Fig. 6.-This modulator uses the high potential healer valves, while the actual output valve 
is a pen/ode giving between 3 and 4 waIts on either A .C. or D.C. 
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transmitting valve of io watts dissipa. 
tion a modulating valve with an audio 

pressor grid, that is the centre contact 
to the pentode valve, should be con- 
nected to chassis, forgetting for the 
time being that no modulation is being 
applied. As has already been pointed 
out, before this apparatus can even be 
constructed a licence must be obtained 
from the Post Office. Any genuine ex- 
perimenter can obtain what is termed 
an artificial aerial licence. This enables 
the transmitter to be built and adjusted 

Fig. .-The wiring is even more rie 
- The fixed condensers shown 

a coil identical with the P.A. coil while 
the capacity is a variable condenser of 
about .0003-mfd. connected in either 
series or parallel. The circuit is closed 
by means of a 20-ohms non-inductive re- 

sistance in series with a low reading hot 
wire meter. The whole of this circuit 
is coupled up to the tank coil and fixed 

ip/e than with the average receiving set. 
are all of the .002 mfil. type. 

The P.A. 
Stage 

With 500 volts applied to the P.A. 
the valve should draw a maximum of 
30 rn/a., this being equal to 15 watts, 
but it must be remembered that as a 
general rule the licence granted is for 
io watts only, so that this current should 
be reduced to 20 m/a. at 500 volts. The 
0-15/400 with an anode voltage of 25o 
draws between and io rn/a. when 
oscillating fully, although when Out of 
oscillation this current jumps to nearly 
50 rn/a. It will be appreciated from 
this that the oscillator valve must not 
be left out of oscillation for more than 
a second or so otherwise the emission 
will he impaired. 

Constructing the Speech 
Amplifier and Modulator 

All the previous points have been in 
connection with the transmitter but it 
must be remernbered that a very im- 
çortant part of a cornpkte transmitter 
is the speech amplifier and modulator. 
Generally speaking, this consists of two 
or three stages of conventional low-fre- 
quency amplification, either resistance 
or transformer coupled. This, unfor- 
tunately, is the largest Item of expense, 
for such components as mains trans- 
formers, smoothing chokes and high 
voltage condensers generally cOst more 
than all of the components in the actual 
oscillator put together. With a normal 
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z-W310 (Ostar-Ganz). 
VALVE SCREENS. 

Fig. 8.-Tb/s clriit is qui/e conven/io,,a/, bui has proced verj sali.rfaclory i/j i1 higo ia//age j 

3 standard screens with open tops (Colvern). 
I valves. No/ice how ihe healers are wired in parallel. 

I 
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Oggi 

fd. 

LFC. 

500,000 

intflOt» __ 

Ì- 

MG/fo 

1-0-50 M/a. type flush mounting (Ferranti). 
PLUGS, TERMINALS, ETC. 
a-Pzo Sockets (Bulgin). 
s-Tx Terminal (Bulgin). 
x-T2 Terminal (BulgIn). 
RESISTANCES, FIXED. 
2-50,000-ohm. type s watt Ohmite (Graham- 

Farish). 
x-x,000-ohm. type z watt Ohmlte (Graham- 

Farish). 
1-'5000-ohm. type z watt Ohmite (Graham- 

Farish). 
x-250-ohm. type watt Obmite (Graham- 

Farish). 
RESISTANCES, VARIABLE. 
x-500,000-ohm. type potentiometer (Erie). 
SUNDRIES. 
Small quantities 6 BA. nuts and bolts (Scientific 

Supply Stores). 
Connecting wire and sleeving (S.S.S.). 
p ins, twIn screened wire (Peto-Scott). 
z yd. twin x-mm, flex (Peto-Scott). 
TRANSFORMER, LOW-FREQUENCY. 
x-Type A.F.3 (Ferranti). 
SWITCHES. 
x-Type S14o (Bulgin). 
VALVES. 
x-NGxoo (Ostar-Ganz). 
z-1s143 (Ostar-Ganz). . . rl 

i ne output nom nne micropnone is 
fed into the grid of a triode amplifier 
via a half-megohm potentiometer. A 
i 3.5 ratio L.F. transformer couples the 
triode to a steep slope pentode. Notice 
that a resistance is in series wfth the 
auxiliary grid so as to keep the voltage 
on the grid lower than that applied to 
the anode. 

Bias for both valves is obtained auto. 
matically. In the case of the triode a 
i,000-ohm resistance in the cathode cir- 
cuit applies approximately 4-volts bias. 
This resistance is by-passed with a i6 
mfd. condenser, the negative side of 
which automatically makes cotitact to 
the chassis. The pentode bias resist- 
ance has a value of 250 ohms, and to 
preserve base response is by-passed with 
a 50 mfd. condenser. . 

Fig. 7.-On the right is the triode amp/i/Icr followed by pentode modulator and half-wave 
rectifier. The first two terminals are for the microphone or pick-up input, the first cet of 

sockets for mains input, and the second cet for a monitor speaker. 

It is essential that every trace of hum 
be eliminated from the modulator. 
Otherwise it will be fed into the trans- 
mitter, completely ruining the carrier. 

During our tests we discovered that 
with this type of circuit, providing the 
L.F. choke was of a high inductance 
perfect smoothing was comparatively 
simple, so to that end we used type 
3oV Sound Sales by-passed with i6 
mf d. capacity. 

In the anode of the modulating pen- 
tode is connected the Savage type 
LL36PG pentode choke. This is tapped 

(Continued at foot of page 296) 

Components for the Low-power 
Modulator 

CHASSIS. 
I-Special Cadmium plated 13 ins, by 9 ins, with 

3in sub chassis (B.T.S.). 
I-Special Cadmium plated screening box, 13 ins. 

by 6 ins, by 6 ins. (B.T.S.). 
CONDENSERS, FIXED. 
a-i-mid. electrolytic 500 volt working (Dubilior). 
2-2-mfd. type 300 volt working (T.M.C.). 
I-.0003-mfd. type tubular (T.M.C.). 
s-i'mfd. type electrolytic 25 volt . working 

(Dubilier). 
s-5o'mfd. type electrolytic 50 volt working 

(Dubilier). 
CHOKES, LOW-FREQUENCY. 
x-Type 30V (Sound-Saies). 
I-Type LL36PG (Bryan Savage). 
HOLDERS, VALVE. 
2-5-pin chassix (Clix). 
x-Type 7-pin chassis screened continental (Clix). 
METER. 

output of. vatts will be required. 
This is an equal to a valve such as the 
PPS/400 type or D026 500 volt type 
triode. However, by usin* an RF pen- 
tode as an oscillator and injecting the 

odulation in to the suppressor grid 
the - amount of output required . is re- 
duced by as much as 75 per cent...- In 
ptactice this means that instead of 
having a 500 volts main transformer 
and all the other expensive components 
of a power amplifier, a simple pentode 
of a low voltage type will deliver suffi- 
cient A.C. output to modulate up to 
ioo per cent. 

Cost 

So as to keep cost to a minimum 
special care was taken in designing the 
amplifier. First of all valves were 
chosen which did not require any mains 
transformer or barretters. The valves 
chosen, a triode and a pentode, are fit- 
ted with high voltage heaters that can 
be run directly from A.C. or D.0 
mains. The theoretical circuit in Fig. 
S shows exactly how this circuit has 
been arranged. 

- ,, J 
t 

.-. 
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I 
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By George H. Eckhardt - 

WHILE the emergence of electronic television out 
of the laboratory stage is keenly awaited in the 
United States, the results of television research 

in fields other than the transmission and reproduction 
of scenes with the illusion of motion are already ap- 
pearing. These results which promise to be exceed- 
ingly interesting and valuable may be regarded as by- 

The Zworyk.m electron-image tul-e. 

fact that not only visible light, but also mfra-red and 
ultra-violet cause the emission of electrons from a 
photo-sensitive surface. Therefore, a properly pre- 
pared photo-sensitive surface is more sensitive to light 
than the human eye. This, roughly, is the basic prin- 
ciple behind these electron tubes. 

t photo-senstive coating on one end of a tube con- 

r'/IIrJf 
AND 

MAY, 1936 SHORT-WAVE WORLD 

.MQREABOUT 
THE. 

ELECTROÑ....' 
. s 

IMAGE TUBE 

bered as the inventor of the Iconoscope, the " heart 
of the R.C.A. system of television. 

The activity of photo-electric substances, especially 
caesium on a silver base, in the mfra-red and ultra- 
violet zones, is well-known. It is also a well-known 
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r, 
Undistorted image from corrected image tube showing the effect 

of electrostatic focusing. 

products of television research. 

¿'I 

i 

i 

Shoing image distorlion in taicorrected tube. Comparison wi/h plc/nrc 
showing correc/ed i,,1ge tube indicoles how fociicing is accomplished. 

Dr. V. K. Zworykin and Dr. George A. Morton, of 
the Radio Corporation of America Laboratories, re- 

cently exhibited an electron tube which enables man to 
see in the dark. This tube, exhibited at a meeting 
of the American Association for the Advancement of 
Science, in St. Louis, also offers great promise in the 
field of microscopy. Dr. Zworykin will be remem- 

i)iogram showing how polentials are applied io cuccessipe si.igs in. the 
elec/ron ìii/1ip1ier. 

verted an optical image into electron emissions. These 
emissions, of course, were proportional to the amount 
of light falling upon each point. The electrons were 

a 

s I. 
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between the two units. The output 
from the modulator goes into ene side 
of the transformer, and the output of 
the transformer plugs into the jack on 
the panel of the transmitter. This is 
putting the speech frequencies into the 
suppressor grid of the pentode. The 
earthy side of this transformer is then 
connected to bias, the correct voltage 
having been determined by experiment. 
A good average is ôo volts negative. 

The mains rectifier in the speech 
amplifier section is of the half-wave 
type. The A.C. is fed into the anode 
of the valve D.C. being taken out from 
the cathode. On D.C. mains this valve 
acts as a passenger simply passing 
through the D.C. supply directly to the 
smoothing circuit. 

tial to rotate the inter-valve transformer 
to a position where hum fades out. If 
this transformer is in the wrong posi- 
tion hum level is quite high. 

Mounting 
It is suggested that both the trans- 

mitter and modulator be mounted in a 
small wooden framework. If three 

APOLOGY 
Owing to the demands that several 

special articles have made upon our space 
in this issue we regret that it has been 
necessary to told over the third of the 
articles on Mechanical High-definition 
Film Transmission, Electron Optics and 
Transmitting for Beginners. 

aerial at the H.T. end. This will mean 
a readjustment of the PA. tuning con- 
denser. Keep on tapping down the coil 
and readjusting until a point is found 
where there is a sharp rise in anode cur- 
rent. This is the optimum position. 

With the modulator connected via the 
s-s transformer and a pick-up across the 
input, the modulation will be denoted 
by a definite flicker in the light of the 
loop lamp. This light should increase 
in brilliance as the modulation is raised. 
An alternative method is to connect the 
hot wire meter in series with the aerial 
lead. This will give a reading of about 
.3 to .4 and loo per cent. modulation 
is obtained when this current can be 
increased by 25 per cent. This is a 
very approximate figure. 

'A Complete Phone Transmitter 
for the Beginner" 

(C'o'ilimied from page 294.) 

and enables the modulator to be fairly 
well matched to the transmitter. It 
certainly increases the percentage of 
modulation when the correct tapping 
has been determined. It will be noticed 
that no means of connecting the modu- 
lator to the transmitter has been shown 
in either circuit. Actually a i-r 
ratio output transformer is connected 

The layout is not particularly im- 
portant, but the position of the various 
components can be seen from Figs. 6 
and 7. The smoothing choke, output 
choke, and inter-valve transformer are 
mounted on the base plate and then 
completely covered, with metal box. A 
point to remember is that the heater 
wires to the three valves should be 
joined up separately. These wires 
should also be twisted as this will re- 
duce the hum level. 

In the original modulator no trace of 
hum could be detected, but it is essen- 

racks are provided the bottom rack can 
house the mains unit. This can be of 
the standard broadcast type and is per- 
fectly straightforward. 

Reverting to the transmitter, by using 
a tapped-on aerial no coupling coils and 
tuning condensers will be required. We 
suggest an aerial having a total length 
of 66 ft. which can be tapped directly 
on to the tank coil. Assuming the 
transmitter to be adjusted to give maxi- 
mum light with the loop lamp, which 
will automatically mean minimum cur- 
rent in the second mIa meter, tap on the 

speeded "through the tube, and reproduced an en- 
larged picture when projected against a fluorescent 
screen at the far end of the tube. In short, the re- 
search men of R.C.A. produced a " television " pick- 
up and receiver, all in one tube. 

One very striking experiment made by Dr. Zworykin 
was the focusing of motion pictures upon the "pick-up" 
end of the tube. These were reproduced in the 
" receiver " end. A filter which cut out all visible 

brought within the field of human vision. 
The device can also be used as an " electron tele- 

scope " for seeing through fogs and atmospheric haze, 
which seriously handicap visible light by reflection from 
water particles, but do not impose the same limitations 
upon mfra-red rays. 

Although the electron image tube will operate on 
visible light waves, its most promising fields of applica- 
tion are in studies where the infia-red and ultra-violet 
rays are used. 

AND 
SH ORT-WAVE WORLD MAY, 1936 

light, allowing only the passage of mfra-red rays, was 
then placed in front of the motion-picture projector 
lens. It would seem to an observer that alt light had 
been cut off by this filter. Yet the " receiver " end 
of the tube continued to reproduce the pictures with 
hardly any loss in clarity. - 

The electron images in this device are focused by 
electrostatic means. So similar does the focusing of 
the electron image by electrostatic means seem to opti- 

A new electron tele- call focusing, that Dr. Zworykin speaks of " electro- 
scope wi/h which i, static lenses." Focusing of the image is accomplished 
po.c.cible to see throi.gh by varying the " electrostatic lenses " by means of a 
fog by mean! of 

¡nfra-red ugh!, 
potentiometer. 'ro carry the analogy one step further, 
the tube has been corrected for various distortions as 
with the lens of a camera. 

This device seems to promise great possibilities in 
the r&alm of microscopy. By means of it researches 
can be extended in minute living organisms, which are 
now observatble only by means of intense light or 
stains, that often kill the germs the study of which is 
being pursued. 

This new device, sensitive to mfra-red rays, reveals 
details of tissue and cell structure not readily viewed 
by visible light, the use of stains may be obviated, and 
the natural development of heretofore baffling cells 
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M. Mandel, ignoring this arrange- 
ment, excluded de France under the 
contention that he could not imme- 
diately transmit direct vision with i8o 
lines and yet he allowed another tech- 
nician several months in which to 
achieve it. 

I I 
f , 

L 

r 

The tower fed broiector.c used at the P.T.T. studio 

Good reception at Havre. 
November, 1932.-Estahlishment of 

the Research Laboratory at St. 
Cloud, near Paris. Demonstra- 
tions, 6o lines. Direct tele- 
vision. Reception on screen 
with crater lamps and Kerr cell. 
Telecinema, 90 lines. 

February, 1933 .-Telecinema demon- 
stration, 90 lines, at the Lido in 
the Champ-Elysées, before well- 
known eople of the cinemato- 
graph world. 

May; 1932.-Transmission by wire- 
less (175 metres). Telecinema, 
90 lines and direct television, 6o 
lines. Reception in different 
parts of Paris. 

July, 1933.-Reception with cathode- 
ray tube with high definition. 
First demonstrations, i 20 lines. 

January-March, 1934.-Public de- 
monstrations of telecinema with 
high definition at the offices of 
the newspaper Paris-Soir. 

April, 1934-April, 1935.-Production 
of a commercial receiver for i8o 
and 240 lines with 30-centimetre 
cathode-ray tube. Transmission 
by wireless on short \vaves and 
ultra-short waves, i8o lines. 

Many research workers would have 
been discouraged on being confronted 
with the decision of the Minister for 
P.T.T., since transmission of pic- 
tures can only take place with the 
authorisation of the administration. 
The position of television is some- 
what paradoxical because of the offi- 

The transmitter is ¡n the base of the Eiffel Towir 

However, de France responded by. 
beginning immediately on the design 
of a direct television scanner of 120 
and then i8o lines. He was so suc- 
cessful and obtained such fine pic- 
tures that the construction of a pri- 
vate studio was decided upon. 

One Kilowatt iñstead 
of Sixty 

Here is the present position. It is 
known that the Paris-P.T.T tele- 
vision studio is unique, in the strict- 
est sense of the word: this is not a. 
reference to quality, but an excuse. 

To obtain " full-length " people, 
in spite of a slight increase in the area. 
of the holes of the scanning disc 
which, regardless of all statements to. 
the contrary, prevents achievement 
of a definition corresponding to i80. 
lines, the engineers of Paris-P.T.T. 
must shed floods of light on the per-. 
formers with projectors consuming a. 
total of 6o kilowatts! 

It was necessary to install beneath 
the studio a refrigerating plant, the 
function of which is to cool over- 
heated artists; studio performers 
compare the television studio of 
Paris-P.T.T. to a place of torments, 
and the fear is expressed that artists 
will suffer injuries to the sight. The 
method employed at P.T.T. is so 

MAY, 1936 

ARE THE EIFFEL TOWER 
TRANSMISSiONS A FAILURE? 

A FRENCH CONTEMPORARY'S VIEWS 

to the Haut Par- Yet, it is contended, de France was ACCORDING 
1er, the Eiffel Tower television surely one of the pioneers who ought 
transmissions are a failure and to have been chosen on the basis of 

this journal blames M. Mandel, the the chronological facts and the r- 
French Minister of Posts'and Tele- suIts obtained. The history of de 
graphs for making an improper France's television researches and 
choice of the system to be used. lt achievements are given below. 
remarks that the performers are liter- August, 1931.-Official demonstration 
ally bathed in light and perspire and befre MM. J-lerriot and Meyer 
suffocate, whilst the method em- (Mayor of Havre), 38 lines, 
ployed at P.T.T. is so costly that it mechanical system. 
constitutes a regrettable experiment February, 1932.-Commencement of 
from every point of view. experimental transmissions at 

It appears that the Television Coin- Radio-Normandy, 220 metres, 
mission in April of last year sug- 38 lines. Good reception at 
gested that Barthelemy and de Havre. 
France be asked to demonstrate their Juiìe, 1932.- ttempts at transmis- 
respective systems with a view to the sion at Radio-Toulouse, 6o lines. 
inauguration of a television service. . Direct television and telecinema. 

AND 
SHORT-WAVE WORLD 

LI1 

t, 
. 
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4 

vacuum, photo-electric cell and A & B 

amplifier(in the large consoles. Below 
the projector box contains automatic- 
ally controlled vacuum and water 
cooler pumps. Below the amplifier is 
the all-mains supply unit and behind the 
switchboard are the controls and sound 
panel. The photograph below shows 
the transmitter in greater detail. 

results as those of P.T.T., while using ing is not necessary. The pictures public opinion in France would not 
only one kilowatt instead of sixty. obtained are remarkably good easily permit ostracism of one system 

By ìdentical results with those of and correspond exactly to,what is in favour of another. 

¡ 

BAIRD APPARATUS . 

FOR s. 

ALEXANDRA 

i 

PALACE 

.The photographs show some of the Baird appar- - 

atus actually to be installed at the Alexandra 

Palace. This comprises two - band Telecine 
scanners for transmitting talking films. Each - - 

consists of film projector mechanism, with arc 
and film gate, 240-llne scanning disc running in 

is not of iSo lines in spite of the 
figure announced. Until quite re- 
cently there ivas no apparent differ- 
ence between scanning with 6o lines 
and with i8o lines. The suppres- 
sion of the former savours, moreover, 
of the exclusion of an undesirable 
witness. 

De France, by mechanical devices, 
well-known in principle, but specially 
perfected, is able to obtain the same 

superior, since it is really a case of 
i8o lines. 

Almost in 

Darkness 

De France employs spot-light scan- 
fling and the studio is almost in dark- 
ness. The cost of the installation is 
ery low, especially if consideration 

is given to the fact that air condition- 

pleasant to the eye. 
No claim is made for originality in 

the system, for well-known methods 
are employed. The excellent results, 
it is stated, are due to improvement 
in detail regarding which secrecy is 
being maintained. 

What is M. Mandel going to do? 
Justice demands that he should allow 
the two systems to compete, as has 
been done in England and Germany; 

AND 
SHORT-WAVE WORLD MAY, 1936 1 

television studios in France could not P.T.T. is meant full-length people on called " i8o lines." Without exag- - F 

be faced, and yet it must be done. . . a two-metre screen; as regards the geration, they are perfect in detail, 
The definition obtained, it is stated, quality of the picture, it is very perfectly stable and, what is more, 
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avor\/idnçor CaTho& Fay . . . essential that these or similar con- 
F ) 

TUbE. J_ . : . 
densers be employed. . 

- - '- The wiring of the unit is quite 
. .. straightforward and can easily be 

difference that in this case the H.T. condensers; the unit- should ¿nly be followed from the circuit diagram; 
voltage is much higher and approxi- operated with the cover of the case all joints should be soldered and sol- 
mates 3,500. A warning is there- in position añd then, providing that dering tags used where possible; 
fore necessary that the greatest care the leads are adequately insulated, also every care should be taken to 
is essential in wiring and insulation there will be no risk in its. use. ensure that the joints are mechan- 

ically strong. Care must also be [-- i taken that the leads do not touch the 
-. 

. metal chassis; good quality systoflex 
- -.ì ' should be run quite close up to all - 

joints. 
I The transformer has been désigned 

A plan view show- to have a lower power factor than 
- - . 

eng the tappv:gs on 
the insulated block, unity and adequate smoothing is pro- 

vided by the resistance and condenser 
smoothing system. A feature of this 

-. I unit is that the L.T. and H.T. may 
ifl be switched together, no delay being 

- - 

. - necessary. It is, however, advisable - 

____________ - - - (cntjçd on page 320). 

ment and high-tension current to the 
tube; the exciter unit does in fact 
fill the corresponding purpose of high- 
tension and filament supplies to an 
ordinary wireless receiver with the 

As will be seen from the photo- 
graphs the unit is totally enclosed in 
a metal case, the tappings being 
taken from sockets in a block of in- 
sulating material mounted over the 

100,000) 

o:2o1T 
a4o 

o Ç:, 
p- 

4000v. 
The circuil of the cathode- 

ray exciter tini!. 

1 

onsists of a special transformer pro- 
vided with a high-voltage winding 
and two 2-volt windings, one of the 
latter foi- the filament of the rectifier 
valve and the Other for the filament 
supply for the tube. The additional 
components are two .25-nlfd. 4,000- 
volt working condensers and a 
ioo,000-ohm resistance. The recti- 
fier valve is a Marconi-Osram Ux6. 

The valve holder for the rectifier 
valve should: be of steatite (Eddy- 
stone short-wave type) as there are 
over 3,coo volts between the anode 
and filament sockets. The conden- 
sers used are B.!. specially designed 
for high-voltage working and it is 

television receiver. 

cl iv 
MUCH of the apparatus which- 

is used for cathode-ray recep- 
tion of high-definition tele- j 

vision can be built in unit form; in - Here is a photograph of the unit with the cover removed. 
fact the entire receiver ¿onsists largely 
of units. The first piece of appara- in order to avoid the risks of short- The Circuit 
tus required is the exciter unit and circuits and shocks; the latter may, The circuit is shown by the dia- 
the purpose of this is to supply fila- of course, be dangerous. pram and it will be seen that the unit 

'i___ 
AND 

MAY, 1936 SHORT-WAVE WORLD 
F 

BUILDING 

A ÇATHODE-RAY 
EXCITER UNIT 

.iip i 

Here are constructional details of a cathode-ray tube exciter * 

unit which will be suitable for use in añy high-definition 
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Va/ves are from left to right two ID5 half-wave rectifiers, two PP35 zi 
triodes, and an HLi 320 medium impedance h-iode. 

audio, nd a frequency response reason- 
ably good within 30 and 10,000 cycles, 
have used an A.C. amplifier with a 
rotary converter. 

Of course, these remarks apply 
mainly to low voltage D.C., but even 
with 250 volts one cannot obtain the 
same output as from oo volts to a 
triode valve of the PP5/400 type. To 
overcome these difficulties the Mazda 
Co. introduced a new indirectly heated 
triode valve that gives good quality 
and high output from a 200-volt supply. 

This valve, the PP3521, provides a 
ready solution to nearly all of the diffi- 
culties associated with D.C. mains. The 
maker's characteristics are as follows : 

The under 
Maximum anode volts, 250. be board 
Slope 9.0 mA/V. wtrrng.scom- 

parat:ve/y Amplification factor, 6.o. 
. simple andlf 

A.C. resistance, 66o ohms. wires are 
Max. dissipation, ¡5 watts. braided te- 
This valve is of the indirectly heated gether as 

type bias being obtained automatically shownitbeips 
by means of a cathode resistance. This to preserve 

resistance normally has a value of 360 neatness. 
ohms and should be by-passed with a 
high capacity condenser. The filament 
rating is 35 volts-at 0:2 ampere, so is 
suitable for AC. 0r D.C. opération. 

The manufacturers have, also sup- 

In the centre can be seen the two Cz Philips barrelters. Resistances which 
p/ag in to va/ve holders can be used in p/ace of the barretters which require the 

normal va/ve holder fittings. 

Owing to the low voltage available tio 
additional resistances can be tolerated 
owing to voltage drop. 

The output from the HL1320 is fed 
into a pair of PP3521's through a par- 
allel feed transformer circuit, with a 
coupling condenser of i-mfd., which 
value is important to preserve the bal- 
ance of the amplifier. 

Power output, i. watts. 
Input, 15.8 volts r.m.s. 

Dissipation 
The maximum anode dissipation is 

i 5-watts, but in this amplifier we have 
increased the value of the bias resist- 
ance to 400 ohms so as to run the valve 
within its rated capabilities. 

- i 
,.-. i_ 

I 

, 
Q 

. * 

' - - I 
- -- 

'a - - ',' r'P4- 
- 

P 

Triodes of the P.X.4 type are very Anode current, 6o rn/a. 
popular, but there, have been many Grid bias, 22.25 volts. 
readers who, wanting 5 or 6 watts of Optimum load, 2,800 ohms. 

lowed by a Y4OM smoothing choke. 
This also acts as a de-coupler in place 
of the more conventional resistance. 

I 

a 

e 

& 

We have very great pleasure in presenting an amplifier that completely solves the problem of high quality 
and good output on D.C. mains. The circuit was made possible by the use of a new type of A.C.-D.C. indirectly 

heated triode valve, 

Designed by Bryan Savage 

HIGH power quality amplifiers piled the following particulars when Refer to the theoretical circuit of this 
have more or less been denied to using the valve with only 175 vOlts, amplifier. It '.vill be seen that the first 
the user of D.C. mains. Very which is about the average likely to valve is of the ordinary triode HL type 

few amplifiers with an input of 200 be obtained after taking into consider- with a bias resistance of óoo ohms by- 
volts would give more than 4-watts ation the drop across smoothing chokes. passed with a ioo mfd. In the anode 
audio output and still preserve quality. Anode volts, 175. circuit is a special coupling choke, fol- 

r' viioìi 
AND 

SHORT-WAVE WORLD 

An A.C.-D.C. 

MAY, 1936 

flih-fide1ity Aitnplifier 
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Componénts for A.C./D.0 
CHASSIS. 
i-special to specification Snished black (Peto- 

Scott). 
CONDENSERS, FIXED. 
-8-mfd. electrolytic condensers type 5oo volt 

working (Dubilier). 
1-200-slid, electrolytic type xo volt (Dubilier). 
2-25-mfd. electrolytic type o volt (Dubilier). 
i-i-mId, type 250 volt working (Dubilier). 
CHOKES, LOW-FREQUENCY. 
x-Y4oM (Bryan Savage) 
I-C26/DW (Bryan Savage) . . t 

I-Y42(M (Bryan Savage) 
HOLDER, FUSE. 
j-double fuse (Belling-Lee). 
HOLDERS', VALVE. 
2--pin type chassis (Clix). 
37'pin type chassis (Clix). 
2-4-pin type baseboard type (Peto-Scott). 
PICK-UP. 
i-Piezo electric (Ediswan). 
PLUGS, TERMINALS, ETC. 
I-two socket strip marked input (Clix). 

High fidelity Amplifier 
i-two socket strip marked output (Clix). 
i-plug top anode connector (Bulgin). 
RESISTANCES, FIXED. 
i-600-ohm type i watt (Erie). 
2-xoo,000-ohm type watt (Erie). 
2-400-ohm type 3 watt (Erie 
2-loo-ohm type i watt (Erie - 

SUNDRIES. 
Quantity 6 BA. nuts and bolt (Peto-Scott). 
Connecting wire and sleeving (Peto-Scott). 
6 ins, screened wire (Bulgin) 
TRANSFORMER, L.F. 
i-special type PP2/M (Bryan Savage). - 
TRANSFORMER, OUTPUT. 
i-special to suit loud-speaker (Bryan Savage). 
LOUD-SPEAKER. 
x-Triple (Baker-Selhurst). 
VALVES. 
x-HL/132o Met. (Mazda). 
2-PP/3521 (Mazda). 
x-ID/5 (Brimar). 
2-type Cl barretters (Philips). 

It is rather important to bunch wires 
together as indicated and to keep these 
more or less spaced by means of in- 
sulating tape. The filament connections 
must be of stiff wire and not allowed to 
come into close contact, with grid and 
anode connections. 

Hum level is extremely low and will 
be inaudible on the majority of mains. 
Rarely is an earth connection required 
although a difference in hum level can 
often be detected by reversing the con- 
nections to the mains when used on 
AC. If the amplifier is earthed on 
either AC. or D.C. this connection 
should be made to a 2-rnfd. condenser 
to one of the fixing-down bolts of the 
chassis. 

while separate chokes are used for each 
circuit. This effectively halves the 
D.C. resistance in the feed. circuit, so 
reducing the voltage drop by half. 

Readers may wonder why separate 
filament lines have been employed. It 
will be remembered that with A.C./- 
D.C. valves the maximum allowable 
filament voltage drop is 110, for above 
this figure the voltage is sufficient to 
break down the insulation between 
heater and cathode. To overcome this 
possibility and to conform with the 
maker's requirements, the 11L1320, one 
PP3521, the 1D5 rectifier and one bar- 
retter are all in series, while the second 
PP3521, second barretter and second 
1D5 are in series in a separate feed. 
This also allows for two entirely separ- 
ate smoothing and rectifying circuits. 

\Vhile on the subject of rectifiers, 
readers who intend to use the amplifier 
solely on D.C. will appreciate that the 
two rectifying valves can be omitted, 
by simply connecting together the 
anode and cathode wires. The barret- 

at 50 cycles and .5dB down-at 15,000 
cycles. This is, of course, including 

the output transformer. If the Baker 
loud-speaker is not used the bass res- 
ponse can be levelled up as previously 
suggested by the use of a .2oo-mfd. con- 
denser across the cathode bias resist- 
ance. . 

Output 
Load - 

The output transformer is arranged 
for a 3,000-ohm load, and in such cir- 
cumstances the previous figures were 
obtained with less than per cent. 
second harmonic distortion. Consider- 
ably higher output can be obtained by 
reducing the load to 2,400 ohms, but 
distortion increases quite appreciably. 

It has been arranged that the input 
to each of the push-pull valves is ap- 
proximately 30 volts, so it is essential 
that the specified components should be 
adhered to if quality is to be preserved. 

and 6 watts under all normal conditions, 
this vil1 be ample for modulating a mo- 

watt carrier. This point should be 
borne in mind for there are still quite a 
number of low power transmitting stat- 
tìons operating from D.C. and to those, 
obtaining a satisfactory amplifier has 
always been a great problem. 

Also 6 watts will modulate quite a 
large transmitting pentode in the sup- 
pressor grid, while quality will be above 
reproach with an amplifier of this kind. 

The general lay-out and construction 
can quite clearly be seen from the illus- 
trations. The chassis can be obtained 
already drilled from Messrs. Peto Scott, 
and as the wiring is comparatively sim- 
ple, no difficulties will be experienced 
in obtaining satisfactory results. It 
vilLbe noticed that the electrolytic con- 
densers are of the cardboard carton type 
held in position by a metal clip. This 
overcomes the difficulty of drilling 
large holes in a steel chassis for the 
cylindrical container type of condenser. 

Across both halves of the secondary 
are ioo,000-ohm fixed resistances, while 
in the anode circuit of the push-pull 
valves are ioo-ohm resistances. Each 
valve is biased separately with 400-ohm 
resistors. In the original amplifier the 
cathode condenser is 25mfd., 50 volts, 
which gives the correct amount of bass 
response when used with the Baker 
triple cone loud-speaker recommended 
for this amplifier, but it is more than 
likely that with a different loud-speaker 
bass boosting will be required. If this 
be the case the cathode condensers 
shquld have a capacity of 200-fmd. 

H.T. 
Feeds 

As these valves consume approx- 
imately 70 rn/a. it is essential that the 
H.T. feeds be split as shown, otherwise 
the total current passed across the 
smoothing choke and output trans- 
former vill cause a very considerable 
voltage drop. Notice that the output 
transformer primary is in two sections, 

ters will take care of the voltage rise 
in the filament circuit. 

The output at 200 volts A.C. or D.C. 
is approximately watts, while this 
is increased to a little over 6 watts at 
250 volts A.C. or D.C. This is a high 
figure and is more than ample for 
domestic use. Frequency response 
with the circuit as shown is 5dB down 

The C26DtV 
choke is act;;- 
al/y two wind- 
ings on one 

common iron. 
It has bee,, 

stowii separ- 
ately to 
clarify the cir- 
cuit. Notice 
how separate 
H.T. feeds 
are provided 
to overcome 
voltage drop 
owing to anode 

resistance. 

Also the push-pull valves must be care- 
fully matched as regards anode current, 
for the percentage of distortion depends 
to a great extent on the accuracy of 
matching between these two valves. 

For 
Modulation 

Assuming the output to be between .5 
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-Wireless Engineer, Vol. 13, No. meter is dealt with. 
150, Page 117. 

A superheterodyne receiver is des- 
cribed which involves novel features 
and which was described recently in 
a paper read by Mr. E. G. Beard be- 
fore the Australian Institute of Radio 
Engineers. In the receiver, part of 
the received wave is used to produce 
the heterodyne oscillation which is 
then mixed with the remainder of the 
wave in the usual manner. 

R. F. Power Measurements. By 
G. F. Lam ph in, Electronics, Vol. 9, 

No. 2, Page 30. 

Describes how transmitter power 
may be measured within io per cent. 
by measuring peak grid driving volt- 
age with a direct reading rectifier 
type R.F. voltmeter, or by the use 
of a rectifier type dummy load. 

ing object and image distance to 
readily measureable quantities. 
An Unconventional Receiver for 
the Ultra-high Frequencies. Q. S. 

T. Vol. 20, No. 2. Page 21. 
A description of an experimental 

receiver designed by Mr. F. W. Dun- 
more, of the National Bureau of Stan- 
dards. This receiver includes four 
radio frequency amplifier stages and 
is designed for operation between 175 
and 300 inc. 

tial was the receiver used. The re- 
suits indicated that the light was fluc- 
tuating even when the driving fre- 
quency was as high as io inc. per 
second, and it was indicated that the 
average illumination lagged behind 
the driving potential, which for the 
higher frequencies was a considerable 
fraction of a cycle. This indicated 
that light emitted from the excited 
atoms persisted after excitation. 

A New Superheterodyne Principle. 

Voltage Measurements at Very 
High Frequencies. By E. C. S. 
Megaw, Wireless Engineer,Vol. 13, 

No. 151, Page 201. 

Concluding part of the work on 
measurements of voltage at high fre- 
quencies, which was mentioned in the 
Digests for April. In it is made a 
comparison of a peak voltmeter and' 
a thermal method of measurement. 
Also the calibration of other types of 
valve voltmeters against a peak volt- 

Ion Optics of Equal Coaxial Cyl.. 
inders. By P. Kirkpatrick and 

J. G. Beckerley. 
An empirical expression for the 

potential distribution along the axis 
of two equally spaced coaxial conduct- 
ing cylinders has been found in terms 
of the radius and separation of the 
cylinders. The general empirical ex- 
pression, combined with ihe theoreti- 
cal lens equation of Hansen -and 
Webster gives an algebraic formula 
for lenses of this type, directly relat- 

Receivers. Electronics, Vol. 9, No. 
2, Page 46. 

TELEVISION receiver is des- 
cribed manufactured by the 
Lorenz Company of Berlin. A 

schematic diagram of the receiver is 
given together with a photograph. In 
this receiver, regeneration is used for 
sound reception, the superheterodyne 
for vision; wavelength of about 6 
metres. 

The Periodic Emission of Light 
from a Discharge Tube Excited at 
High Frequency. By A. R. Fry, 
Physical Review, Vol. 49, No. 4, 

Page 305. 
Describes investigations which 

were carried out in order to study the 
character of light eniitted by a dis- 
charge tube - containing air at low 
pressure, the tube being driven by a 
H.F. oscillator. A vacuum photo- 
electric cell operated with an alter- 
nating high-frequency driving poten- 

Tubes which are not Temperature 
Limited. By F. C. Williams. 
Journal Inst. Electrical Engineers, 

Vol. 78, No. 471, Page 326. 
Chiefly concerned with the ques- 

tion whether or not a fluctuation volt- 
age component equal to that which 
would be produced by a metallic con- 
ductor of equal resistance and at the 
temperature of the cathode would be 
produced by the anode screen in a 
thermionic valve. 

A Low-level Wattmeter. By A. 
L. Albert and H. P. Beckendorf, 
Electronics, Vol.9, No. 3, Page 28. 

An electrostatic communication 
wattmeter is described, suitable for 
the direct measurement of power at 
these levels. The wattmeter has 
been tested and found satisfactory up 
to 5,000 cycles, but it is stressed that 
it is suitable for use over a consider- 
ably wider range. 

Electronics, Vol. 9, No. 2, Page 38. 
The chart is given which vas pre- 

pared in the laboratories of the 
Weston Electrical Instrument Cor- 
poration during an investigation of 
high-frequency measurements with 
the thermometer. This chart covers 
the frequençy range from 500 kc. to 
loo mc. 

A New Tube for Use in Super- 
heterodyne Frequency Conversion 
Systems. By C. F. Nesslage, E. W. 
Herold and W. A. Harris. Proc. 
Inst. Rad. Eng., Vol. 24, No. 2, 

Page 207. 
It is pointed out that the major 

disadvantage of existing methods of 
frequency mixing is found in high- 
frequency operation with compara- 
tively low intermediate frequencies, 
where serious cOupling exists be- 
tween oscillator ad signal circuit in 
spite of electrostatic screening. A 
tube is described which is claimed to 
overcome these difliculties.. . 
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pictures per second had to be at least 
doubled. This necessitated a corre- 
sponding wider frequency band for 
transmission, so that an ordinary 
broadcast wavelength could no longer 
be used. However, by this lime cou- 
siderable progress was being made in 
the technique of transmission by ultra- 
short wavelengths, that is to say, 
those between, say, 5 and io metres, 
and on such wavelengths it is pos- 
sible to transmit the wide band of fre- 

mediately, one of thfirst tasks being 
to choose a site for the London tele- 
vision station. Technically it is 
necessary, for a station using ultra- 
short waves to be located on high 
ground, and this, of course,iimited 
the choice of site considerably. Ulti- 
mately the Alexandra Palace was 
chosen. -. 

It ultimately appeared to be desir- 
able to allow each company to adopt 
for their system different technical 

future service, experiments have been 
going on throughout the " low-defi- 
nition " period in the intricate and 
difficult details of programme choice 
and presentation, details which at one 
end merge into the purely technical 
field and at the other in the broad 
questions of the artistic and social 
role to be played by television. 

In the present and tentative phase 
it is possible to visualise the main 
characteristics of the programmes. 

programmes was questlonaole; on a 
30-fine basis, it was only possible to 
give a kind of impressionist reproduc- 
tion with very little detail. At the 
same time the low number of com- 
plete pictures per second caused an 
unpleasant " flickering ' effect. 

In the meanwhile research was 
being carried out by the Baird Tele- 
vision Company, by Electric & Musi- 
cal Industries, Ltd., and other firms, 
with the object of perfecting systems 
removing these serious defects. 

The low-definition service was 
transmitted on an ordinary broad- 
casting vavelength (261 metres), this 
being possible only because of the 
small number of lines per picture and 
pictures per second. In order to in- 
crease the definition sufficiently it be- 
came necessary to use several times 
the number of lines per picture, and 
to reduce " flicker " the number of 

¡934, and presented a report in 
January, 1935, which, very briefly, 
stated that research had reached such 
a stage that a regular service of high- 
definition television could be contem- 
plated, and that there were two sys- 
tems in this country which had 
reached a high standard of develop- 
ment, namely, that of the Baird 
Television C., Ltd., and the Mar- 
coni-EM.!. Television Co., Ltd., res- 
pectively. It recommended that a 
station should be esthblished in Lon- 
don only to begin with, in order to 
examine, under service conditions, 
the relative merits of these two sys- 
tems, at the sanie time providing a 
service for the public in the London 
region. 

Shortly after the report was 
adopted the Postmaster-General ap- 
pointed this Advisory Committee. 

The committee began its work im- 

system, with the necessary dressing 
rooms, offices, and so on. At the 
same time a steel tower is being 
erected on the top of one of the four 
brick towers which already exist at 
each corner of the building. The 
height of the top of the mast above 
the ground is approximately oo feet, 
and the ground itself is 306 feet above 
sea-level. Thus the aerial will be 
raised about 600 feet above sea-level, 
some 200 feet higher than the cross 
on St. Paul's Cathedral. 

The transmission, while giving the 
first programme service of high-defi- 
nition television, will be experimental 
io the extent of providing very valu- 
able data on which to base future 
developments. 
Programme 
Question 

As to the programme side of the 

of the old thirty-line transmissidns. 
Of these it says:-" Late in 1929 the 
B.B.C. undertook to radiate a regular 
but limited service of low-definition 
television, using a system which had 
been developed by the Baird Com- 
pany. These transmissions emanated 
from the Baird studios. In 1932 a 
studio was equipped in Broadcasting 
House from which these transmis- 
sions vere continued. This must not 
he confused with high-definition tele- 
vision-the number of lines per pic- 
ture was only 30 and the number of 
pictures per second 124. These trans- 
missions, although regula!:, were in 
the nature of an experiment because 
the possibility of providing attractive 

B.B.C. by the two firms mentioned 
above, and it became obvious in 1933 
that considerable progress was being 
made. It was not, however, clear 
exactly how a public service of this 
kind of television could be established, 
or even whether it was justified, par- 
ticularly in view of the high cost to 
the broadcasting authority of produc- 
ing programmes, and the high cost 
of receivers to the "viewing" public. 

Accordingly the Postmaster- 
General appointed a committee to 
examine the whole situation, and to 
recommend whether or not a service 
should be established, and if so in 
what way. / 

This committee first met in May, 

Alexandra 
Palace 

As already indicated, each system, 
besides using its own studio appara- 
tus, will use its own transmitter, and 
there will be a third transmitter 
common to both for transmitting the 
accompanying sound. The wave- 
lengths or frequencies to be used are 
41.5 niegacycles per second for sound 
(7.23 metres), and 5 megacycles per 
second for vision (6.67 metres 
approx.). The Contracts were con- 
cluded about the end of August, 1935. 

In the meanwhile extensive recon- 
struction has been carried out at the 
Alexandra Palace in order to provide 
die studio accommodation for each 

A considerable amount of space is devoted to television in the B.B.C. Annual, which was published receztly. 
Many matters regarding the likely trend of development are discussed and as these appear in the B.B.C. 
official publication they may be taken to be representative of B.B.C. ideas. These, it will be noted, coincide 

to a very great extent with information that has already been given in recent issues of this journal. 

THE television section of quencies necessary for this improved data relating to the number of lines 
the Annual opens with a form of television, now usually called per picture and the picture frequency, 
brief history of the B.B.C.'s -rather vaguely-high-definition in order that a true comparison of 

association ith television from television. the merits of the two systems could 
the days of the commencement Demonstrations \vere given to the be made. . 
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them? Will listeners find difficulty 
in reconciling the discrepancy be- 
tween the sound of a normal voice 
and the sight of a miniature portrait 
such as can alone be viewed on the 
television screens of the present. day? 

There will also be the vastly impor- 
tant problem of an Empire Service to 
consider. 

There is nothing static about tele- 
vision; progress will be continuous; 
fundamental changes in method of 

304 

The Annual, which is profusely 
illustrated, will be useful to broadcast 
listeners a a book of reference, as 
it contains a wealth of information 
on B.B.C. activities. Its price is 
2S. 6d. 

visual elements? 'Will the listener of 
the future, for example, watch an 
orchestra playing throughout an en- 
tire concert, or will his listening to 
their music be merely reinforced by 
vision from time Io time? Will talks 
be accompanied by continuous or by 
intermittent pictures, showing the 
speaker or documentary material 
illustrating his theme, or a combina- 
tion of both? What will be the effect 
on speakers, if they have to consider 
the appearance which they are pre- 
senting to unseen audiences, as well 
as the effect of their voices upon 

ment or instruction. - The habit of 
switching-on vaguely on the chance 
of finding a pleasant musical back- 
ground to other activities 'vould have 
to be modified. For topicalities of 
certain kinds, world events, and so 
on, film backed by explanatory des- 
criptions will almost certainly be the 
originating medium for many years. 
The organisation of a world service 
of directly televised news is a for- 
midable and, at present, quite im- 
possible prospect, tempting as are the 
vistas it discloses of wider mutual 
understanding among the peoples. 

interest that refuses to he static. Ex- 
travagant statements have, however, 
found their way into print and it will 
take time before the consequent fears 
and prejudices can be allayed. Opti- 
mistic prophecies of an entirely tele- 
visionary world can only add to difli- 
culties already considerable and to 
general disappointment. Enthu- 
siasm must be tempered by a cool 
and critical awareness of present 
limitations, and of the immense 
labours still required before tele- 
vision is comparable in technique and 
scope with sound broadcasting. 

the successful projection of pictures 
vil soon pass. But it is hardly pos- 

sible to imagine that television in its 
full development will not more pro- 
foundly affect both communications 
as such, entertainment, and, what is 
more important still, education in its 
wider sense. 

Speculation, if it cannot at present 
harden into positive assertion, can at 
any rate take shape in questions. 
How far will normal programmes 
come to consist of both sound and 

while tax the powers, no less than difficulties due to the limted range of 
they will engage the interest,.of all ultra-short waves, or the installation 
concerned. of a network of snecial and costly 

This much,, however, may be. said 
at once, as it is of general application. 
More than ever, the listener who 
wishes to obtain, reasonably full value 
from his set will be called upon to 
make and keep appointments with it; 
in other words to study the published 
programmes selectively, and to gi e 
an undivided attention to those items 
which he chooses for his entertain- 

co-axial cable. 

Inventions with revolutionary im- 

plications have usually necessarily to 
encounter both inertia and direct op- 
position. There is widespread ap- 
prehension in certain quarters about 
the effect of television, though there 
is no reason to suppose that it will 
adversely affect any enterprise or 

commercial News Reel and Magazine 
films and by brief talks capable of 
illustration by film or other means. 
Serious musical activities and long 
and complicated dramatic productions 
must for some time remain a func- 
tion. of sound broadcasting only. 
There will be opportunities for topi- 
cal and semi-topical programmes, 
and there should always be a demand 
for informative demonstrations of the 
latest achievements of industry and 
technology. 

The. 
Future t - 

As to the future, it ma be antici- 
pated that as in the case of sound 
broadcasting, the curiosity value of 

minate, with the occasional reinforce- 
ment of vision? It is at least easy 
to imagine that (to take two extreme 
tanìples) the former type would be 
most suitable for the report of a foot- 
ball match, the latter for a poetry 
reading. Between these .two ex- 
tremes, however, come all the nuances 
of variety, drama, light music, etc. 

The coming of television already 
casts before it, in the shape of ques- 
tions to be studied and answered by 
experiment, the shadow of. a wide 
range of artistic and personal prob- 
lems. They have merely to be sug- 
gested, by such examples as have 
been mentioned above, for it to be- 
come evident that their solutions, and 
the .interaction of each partial solu- 
tion with the rest, will for a long 

serviëe area. 
It is certain that when the service 

shall have emerged from its experi- 
mental stages, the community as a 
w hole will not take kindly to a sys- 
tem favouring a comparatively small 
portion of it. Civic pride will also 
be a factor of sorne importance. But 
the high cost of television makes com- 
plete Regional programmes as at pre- 
sent understood unlikely for many 
years, but local activities will even- 
tually come into their own. The trend 
will probably be towards a main 
national programme interspersed with 
items dealing with regional activities, 
derived frpm regional sources. As 
things are at present, the area cover- 
age of television programmes waits 
tinon either a satisfactory solution of 

Individual items vill be short, to avoid 
fatigue and eye-strain, as consider- 
able concentration will he necessary. 
Television cannot be a background to 
other occupations. wide field of 
entertainment must be covered, but 
the more intimate cabaret type is 
more likely to be ,successful than the 
broader music hail material. News 
may at first have to be covered by 

In sound broadcasting, experience 
has disclosed something like optimum 
lengths for different sorts of pro- 
gramme unit. Will television modify 
these? \Viil two tendencies emerge 
in programme presentation-one in 
which - vision will be regarded as 
primary, one only relieved by a sub- 
ordinated theme of sound; the other 
in which sound continues to predo- 

operation are always possible. Apart 
from the necessity constantly to im- 
prove the quality of image reproduc- 
tion, the problem of finance will prob- 
ably be for long a source of anxiety. 
The more successful the service, and 
the more rapid the expansion, the 
greater will be the programme cost 
and the more pressing the demand 
for a continuously wider spread of 
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nature. 
In the first two articles of this series we have investi- 

gated the mathematical nature of signals of a transient 
nature. In the succeeding parts we have seen in what 
ways the resistance-capacity ampli lier falls short 
of having a perfect response curve. Certain amplificá- 
tion losses occur both at high and low frequencies, and 
these losses may be minimised by suitable correction of 
the amplifier. It has been pointed out that the completely 
arbitrary nature of television signals prohibits any exact 
rules being drawn up to provide distortionless ampli- 

0 ¿0 30 30 70 lOO ¿00 300 500 700 /00/ 0000 3000 5000 0/000 0.000 

- rptoun,c'y i Kit00vctS/StC. - 

Fig. 36.-Frequent)' cba,acteristics of the amplifier showj bj Fig. 35. 

serious, Putting in representative values of P = 
Io,000w R 2000000 Rg =iow and C = io 
Farads, we have A = io and AT = .0017 for. 
T = .00017 sec. This value for AT is seen to be well 
within the permissible limits. This is, of course, due 
* "Experimental Wireless" and "The Wireless Engineer," May, 
1931, p. 245-249 and p. 307-309. . 

Fig. 35 .-A circuit of pentode.c in cascade followed by an output volve 

however, sufficient for modern high-definition services 
where frequencies up to megacycles and over may 
have to be considered. 

A brief description of a more modern type of ampli- 
fier is given below:- 

The circuit consists, as shown in Fig. 35, of pen- 
todes in cascade followed by an output power valve. 
Correction for high-frequency loss wa obtained by 
means of capacity shunted resistances in the cathode 
circuits and for low-frequency loss by the capacity 
shunted resistances in the anode circuits. 

Frequency characteristics of the amplifier are shown 
in Fig. 36. In curve (a) the output circuit was dis- 
connected, and curve (b) represents the overall charac- 
teristic with output valve connected. 

So much for the practical design of television ampli- 
fiers. We shall conclude by examining briefly the way 
in which amplifiers respond to signals of a transient 

of Electrical Transients,"* it is shown that when such 
a signal as indicated in Fig. 35 is applied to a single 
stage of resistance-capacity amplilication the resultant 
output signal, considering low-frequency attenuation 
only, is shown in Fig. 38, where 

(+R) 
A= 

C(PR+PRg+ RRg) 
and T is the period of the pulse. 

It appears that when AT < o.i the distortion is iot 

and January and March issues of this year. 

THE amplifier cesigned by the Marconi Company, 
and described in the last article exemplifies some 
of the points to which attention has to be paid 

where linear operation over a large band of frequencies 
is needed. The response of such an amplifier is not, 

fication. What we can do is to take as criterion the 
fact that square topped impulses must be amplified with 
a fixed maximum amount of distortion. The period of 
such impulses will be, of course, the period of the scan 
line in the system under consideration. Thus, in the 
case of a 240 line 25 picture per second system this 

period will besec. 
6000 - 

Let' us investigate what happens when a square 
topped impulse of this nature is amplified by means of 
a single stage of resistance-capacity amplification. The 
initial shape of the signal is as shown in Fig. We 
shall first examine the effect of low-frequency cut-off, 
and then the effect of high-frequency cut-off. 

Following, firstly, the procedure adopted by C. W. 
Oakey in his article "The Distortionless Amplification 

THE DESIG N OF By L. E. Q. Walker 

HIGH-DEFINITION AMPLIFIERS 
The Response of Resistance-capacity Amplifiers to Signals of 

A Transient Nature 
This is the fifth and concluding article on the design of high-definition amplifiers for high-definition 
television. The preceding articles appeared in the November, September, and August, 1935, issues, 
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A Rule is given in an article by G. D. Robinson* that 
the variation of the amplitude of the flat-topped alter- 
nating current component of the picture signal will not 

50 
exceed - per cent., where C is the coupling rapacity 

nCR 
and R is the resistance of The path through which the 
coupling capacity has to discharge. This rule takes 
into account, obviously, only low-frequency distortion 

Theoretical notes on certain features of television receiving 

tortion present in the higher frequencies which give 
finer detail to the picture. 

Another most interesting article on the behaviour of 
amplifiers to television signals is that given in the 
Proceedings of the Institute of Radio Engineers for 
April, 1932, Vol. XX, No. entitled " The Resistance- 
capacity Coupled Amplifier in Television," by H. M. 
Lane. Operational calculus is employed to determine 
the complete solution for the performance of a resis- 
* "The Production & Utilization of Television Signals" F. Gray. 

and if such improvement is necessary which of these is and diffuse shadows, and hence its presence is not 
done must depend on general circumstances. nearly so important as would be the case were the dis- 

Fig. 39 (left).-Tbe 
form of distorliôn due 
Io high-frequency cut- 

off 
Fg. 40 (righl).-Dia- 
gram shoulug the 
desirability of a long 

lime constant. 

In this figure k 
R i C1 

where.C1 is the lumped capacity of coupling elements 
down to earth. It will be observed that now distortion 
increases as T becomes smaller. That is to say a tran- 
sient impulse of short duration suffers greater high- 
frequency distortion than a similar impulse of longer 
duration. If we take C1 as being Io-'0 Farads and 
T = .00017 sec. we have kT = 250 and no appreciable 
distortion will result. We can make matters better 

(a) by increasing P pr R 
(b) by decreasing C 

the total number of stages of amplification and using 
the above formula. It should be noticel, however, that 
n here is the number of pictures per second and the 
distortionless reproduction of these long duration pulses 
is assumed to be the criterion of a suitable television 
amplifier. In the writer's opinion, however, it is more 
useful to concentrate on the suitable amplification, not 
so much of the picture frequency signals, as of the scan 
line frequency signals. After all, as is pointed out in 
an article describing the Bell System of Television,* the 
tiistortion of the very low frequency terms of the tele- 
vision signal results merely in false values of high lights 

Fig. 37(lsft).-Shape 
of initial signal. 

Fig. ;8 (rigbl).-The 
resultant output signal. 

R + P mum percentage variation assumed to be permissible by 

to the fact, implicitly stated in the article referred to 
above, that it is only when considering long period 
transients that we need to take into account frequency 
failure at the lower end of the frequency spectrum. 

From the high-frequency point of view matters are 
entirely different. The form of distortion due to high- 
frequency cut-off is shown in Fig. 39 where an input 
signal of the same type as in Fig. 37 is considered. 

of the signal and is seen to be compatible with the 
results given on page 305. A must be kept small, 

and this is equivalent to being small. The article 
RgC 

goes on to state that a safe value for the product of 
CR (and R can be written for R, to a sufficiently close 
approximation) can be obtained by dividing the maxi- 
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comes in remarkably well between R8 
and R9. His duplex with PAOFB, who 
works on 3.5 mc., is very well heard 
so I make a particular point of listen- 
ing to these transmissions on Monday, 
Wednesdays and Fridays at 22.30. 

GsJO, in Cambridge, comes in very 
well at R7 to R9 on the rare occasions 
that he uses the top band. OC is also 
quite good at R7 but is usually accom- 
panied by night distortion. GZJ 
varies between R7 and R3 and is ac- 
companied by a background from 6GO, 
who is only 8 kc. away. 5MM, 6KV 
and 20V come in reasonably well, but 
are seldom loud, averaging between R4 
and R6. 2KT is also heard between 
R3 and R4. 

consistently heard but rarely peaks be.- 
yond R7. His phone is usually QRM 
by the harmonic of a French broad- 
caster. 

The Best 
Stations 

The best stations on this band are 
the Dutch, who always come in well. 
Amongst DX stations heard have been 
W3EFS and W3DQ, who have been 
heard up to R9 at 23.30. 

Read 
Television and 
Short-wave World 

Regularly 

Croydon Radio Society 
Mr. R. P. Jonas demonstrated his. 

new receiver to the Croydon Radio 
Society at the last meeting held in St. 
Peter's Hall, South Croydon. It in- 
cluded variable selectivity in the inter- 
mediate frequency stages, diode detec- 
tion, paraphase low-frequency ampli- 
fication coupled to a Hartley-Turner 
speaker. 

This Society is very active and those 
who can possibly attend the meetings 
should get in contact with the Hon. 
Secretary, E. L. Ciambers, Maycourt, 
Campden Court, Campden Road, South 
Croydon. 

seq. 
* bc. cit p. t See for example V. Bush "Operational Cfrcuit Analysis "p. 41 

'made more competent to deal with such signals, and 
additional avenues along which further work may be 
undertaken. 

Short-wave Reception in the Channel Isles 
By Martin G. Bourke, B.R.S. 1784. 

ONE hundred and sixty-metre sta- 
tions are not too well heard in 
the Channel Islands, so for that 

reason many G stations consider it good 
DX to be heard down here. The i. 
mc. stations have been coming in fairly 
well during the last few months, but at 
the moment conditions are beginning to 
deteriorate owing to very bad QRN, 
which often reaches a peak strength 
of R8. 

This QRN was prevalent all ;ast sum- 
mer and the only station to break 
through it was G6GO, who always 

During 1935 one of the best stations 
on the band was G6SR, in Edinburgh, 
but he has only been heard Ünce this 
winter, and then only Ri to 2.,Amongst 
other calls heard are FM8D, FA8BG, 
F8RJ, EI6F and HB9T, but with the 
exception of the Irish station all were 
using C.W. The only transatlantic 
station heard and identified has. been 
VE,EA, although upwards of a dozen 
W's have been heard but not identified. 

On the .5 mc. band the best G calls 
are 6KV, 5VL, KG, JO, all of whom 
are between R9 and R7. 6GO is also 

Listenink on 7 mc. is out of the ques- 
lion owing to QRM from French phone 
stations. My QRA is only 25 miles 
from the French coast. Of the British 
stations on 7 mc. 6GO again tops the 
list, being normally an R9 signal. 

On '4 mc. G6UU is generally R9. 
VK phone is often heard at R8 in the 
early morning, while VK C.W. is well 
heard in the evening. The 2S mc. band 
is conspicuous for good signal strength 
and low noise level. An interesting 
point of this band is that W's can often 
be heard one day and South Americans 
the next, but never the two together. 
DX listeners should bear in mind that 
G2UR is on the lookout for schedules 
on 5 metres operating from the Channel 
Islands.: 

C (RP + Rg P + RRg) 

is calculated, and it is shown that the amplifier response 
under these conditions is of an oscillatory nature. In 
the words of the author, " the amplifier response will 
be good provided the duration, of the first positive 
swing of its résponse to unit impressed voltage (of the 
type shown in Fig. 40) is long compared with the dura- 
tion of the actual television signal impulse. In general, 
the greater the time constant of the amplifier, the 
better." S 

Other articles to which we may ref&r the reader are: 
(a) The Amplification of Transients," G. Builder. 

The Wireless Engineer, May, 1935, p. 246, et 

calculus. This is a method of attack first elaborated 
by Oliver Heaviside and peculiarly adapted to the treat- 
ment of transients. A full, or even a brief, exposition 
of its principles would, however, be quite out of place 
here. 

Sufficient has been said, however, to enable us to see 
that any definite prediction as to amplifier behaviour 
under arbitrary television conditions is impossible. We 
may, on the other hand, predict closely what will happen 
under certain specified conditions. These articles do 
not, therefore, set out to give definite constructional 
data for the design of television ampliflérs. They will 
shave served a purpose if they have indicated why the 
televisión signal demands large frequency bands for its 
electrical reproduction, in what way amplifiers may be 

tance-capacity coupled amplifier. The behaviour of 
such an amplifier under the excitation of typical tele- 
vision signal impulses is investigated. The results 
obtained are simiIr to those obtained in the first article 
discussed in this Section.* The indicial admittance of 
the amplifiert (or the admittance of the amplifier under 
the excitation of a fundamental impulse of the type 
shown in Fig. 40) for various values of n and b where 
n is the number of stages in the amplifier and 

R+ 

(b) " Amplification of Transients," The Wireless 
Engineer and Experimental Wireless, June, 
1933, p. 296, et seq. 

Many other references will be found in these articles. 
It has been thought better, in this section, to give a 

brief review of the literature dealing with the subject, 
rather than to attempt the explanation of the pheno- 
mena associated with transient amplification from first 
principles. An adequate understanding of the reaction 
of electric circuits to transients necessitates, nearly 
always, recourse to some form or other or operational 

MAY, 1936 

THE TELEVISION ENGINEER 

fL'/IS1ìI 
AN D 

SHORT-WAVE WORLD 

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


308. 

showing modulation by the cathode-ray 
tube, each method having its advan- 
tages. If we have a tube and linear 
time-base available, the modulated car- 
rier may he applied directly to the 
vertical deflector plates and the com- 
plete envelope will appear on the 
screen as shown in the left-hand draw- 
ing of Fig. i. To make this pattern 
remain stationary on the screen the 
time-base must be adjusted so that the 
traverse of the beam is a simple mul- 
tiple of the modulating frequency. 
When observations are being made the 
transmitter is modulated from a simple 
audio-frequency note or audio-f re- 
quency oscillator and a small fraction 
of the oscillator output is fed to the 
valve of the time-base to " lock " it in 
synchronism. These practical points 
can be discussed more fully later. 

ately gauged. 
While this modulation pattern gives 

the conditions of the circuit at a glance, 
there are cases where it is not suffi- 
ciently definite to show whether there 
is anything wrong, particularly if the 
applied audio signal is not a pure sine 
wave. Suppose the modulated enve- 
lope showed a flat topped wave. This 
might be due to the audio oscillator, 
but, on the other hand, might equally 
well be due to insufficient carrier amp- 
litude. To distinguish such cases the 
second method of showing modulation 
is better, usually'knosvn as the modula- 
tion trapezium. 

The method of obtaining the trape- 
zium is shown in Fig. 2. The modu- 
lated carrier is connected to one pair 
of plates and the modulation frequency 
itself to the other pair. In Fig. 2 the 

Fig. 3-Themodu- 
la/ion wave bas been 

displaced by 
3a, 

producing the effect 
shown. 

Fig. 4.-Shape of irapeZium produced by over- 
modulation 

phase, any wave shape svill produce a 
regular trapezium. 

The depth of modulation can be de- 
duced from the two vertical lines 
bounding the pattern, and can be cal- 
culated from the same formula as 
before. From this it follows that soc 
per cent, modulation will give an E min 

Note the optical illusion which causes the construction 
lines across the trapezium to appear bent! 

is happening in the apparatus under 
test. There are many other ways of 
measuring output voltages, for ex- 
ample, but none give such a clear pic- 
ture of the effect of slight changes in 
operating conditions while the circuit 
is on. 

In no case is this property of the tube 
more to advantage than in the obser- 
vation of transmitter performance. If 
the tube is mounted in a convenient 
position under the experimenter's eye, 
adjustments can be made continually 
with the certainty that the optimum 
conditions will be immediately shown. 

There are tbree principal ways of 

'JIII 
Emax. Emjn. 

X loo 
E,nax. + Emin. 

lt is not necessary to 
measure actual volt- 
ages or to calibrate the 
tube. A piece of trans- 
parent graph paper can 
be stuck on the surface 
of the screen and the 
pattern moved to coin- 
cide with one of the 
horizontal lines on 

the paper. At the same tir 
metry of the modulation ca 

zium shown. A very important point 
to note is that, provided the modulation 
is symmetrical and not displaced in 

5-4 
Il L_w- 

!ÌF I 
_______ IIIlll 

I1 

i 
/! rl. 

I. 
I!I 

J___ 
..rA 

presents a continuous picture of what 
I 

then 

Fig. i.-Tbe appearance of 

the modulated carrier on the 

screen. (Left), and the form- 
a/io,, oja irapeçiiírn. 

Fig.' z.-Con,,eclio,, to ihe 

deflecior p/ales to pro drne 

IJ _____________ 
the 

does not come out right! 
Going back to Fig. r, the formation 

of the trapezium is seen from the con- 
struction Iines.* At any instant the 
movement of the beam is. proportional 
to the two deflecting forces applied to 
the plates, and if any point on the 
modulation envelope is taken the posi- 
tion of the beam is given by the in- 
stantaneous value of potential of the 
carrier at this point. The modulating 
wave form will have the same value of 
potential in the other plane, and their 
combined effect will be to move the 
beam to and fro in a straight line at 
an angle determined by the depth of 
modulatios. The beam will be swing- 
ing up and down due to the carrier 
voltage, and hence the figure on the 
screen will appear as the shaded trape- 

the Cathode-ray Tube 
By G. Parr 

At the Surrey Radio Contact Club's Annual Dinner Mr. Parr gave a lecture on the use of the cathode-ray tube 
for modulation measurement. In view of the interest caused we are publishing the full details on the system. 

QNE of the advantages of the When the picture is stationary on the carrier is shown connected to the hori- 
cathode-ray tube as an indicating screen the depth of modulation can Fe zontal plates and the audio frequency to 
instrument is that the trace on measured by scaling off the maximum the vertical, although the connections 

the screen responds instantaneously to and minimum heights of the wave en- are immaterial, as the tube can always 
variations in circuit conditions and velope. The percentage modulation is be turned through 900 if the pattern 

.tumI 
I ¡ JJJIJ 
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some part in the modulator chain other 
than the output terminals. 

Before considering a third method of 
showing modulation, it is interesting to 
note the case of over-modulation with 
a trapezium. Over-modulation results 
in complete cessation of the carrier for 
a short period, and the curves of Fig. 
i will come down to the zero line. 
The trapezium will follow, becoming 
a triangle with an elongated stem 

oscillator is injected into one ¿f the 
deflector plate leads, the frequency of 
the kick being adjusted to deflect the 
beam outwards once per revolution. 
Where the beam moves out the circle 
will be interrupted by a dark line 
owing to the rapid jerk given to the 
beam (Fig. 7a). If now the frequency 
of the carrier is fluctuating these dark 
spots will not occur at the same point 
on each travel, and the line instead of 

309 

the Engineer-in-Chief, Radio Section, 
General Post Office, Armour House, 
Aldersgate Street, London, E.C.z. 

It must be remembered that before 
any transmitting apparatus can be even 
constructed, let alone be put on the air, 
this licence must be obtained. B.R.S. 
and other short-wave listeners will be 
well advised to set about obtaining one 
of these licences, for it is the first step 
to owning a full transmitting permit. 

1i. 
L 

F:g. 6.-A circular trace modulated. 

of 300 between the modulating wave 
and the envelope. This has the 
curious effect of making the beam 
describe two ellipses on the sloping 
sides of the trapezium, and gives it the 
appearance of a truncated cylinder. 
If the phase difference is continually 
changing, the ellipses will, of course, 
vary in size and shape and the result 
will be a complete blur. Patterns of 
this type are usually secured when the 
audio-frequency voltage is taken from 

has been drawn with the frequency of 
the modulation exaggerated so that the 
carrier moves the beam in and out 
several times during its passage round 
the circle. The effect of such a move- 
ment in practice is to produce an 
annular solid ring, the difference be- 
tween the inside and outside diameters 
being proportional to the depth of 
modulation. With loo per cent. modu- 
lation the ring becomes a solid disc, 
and over-modulation produces a bright 
spot at the centre where the carrier 
pauses at its zero value. 

This figure can be used in a very 
striking way to show frequency distor- 
tion in the carrier. If for some reason 
the frequency fluctuates the speed of 
rotation of the beam will alter, and 
with the addition of a timing reference 
mark on the trace this can be checked. 
To do this, a kick from a senarate 

sisting of inductance capacity and re- 
sistance is connected to the P.A. stage. 
In this way experiments can be made 
with the speech amplifier or modulator 
while all types of transmitting circuits 
can be hooked up at will. 

In this way there is no need to wait 
until the morse code has been fully 
mastered. While the transmitter is 
being built morse can be learnt at the 
same time, so that at the end of six 
months or so the full licence can be 
applied for, the transmitter being ready 
to put on the air. 

A call sign is allotted just as for a 
full transmitting licence but this con- 
sists of a number and three letters 
whereas a full licence consists of a let- 
ter, a number, and then two more 
letters- 

The application form for the AA. 
licence is obtainable from the Office of 

frequency, and the result will be a 

Fig. -Connections for producitig a circa/or trace 

bullet-shaped outline having curved 
sides. 

This is an example of the advantage 
of the trapezium method over the enve- 
lope method. 

To obtain successful trapeziums (or 
should it be trapezia?) there must be 
no phase distortion between the A.F. 
and the carrier output. The effect of 
phase shift in the A.F. is shown in Fig. 

, which is drawn on the same lines 
as Fig. i but with a phase difference 

equal and differing in phase by o°. 
If the ¿eflector plates are connected as 
shown in the diagram the beam will 
spin round in a circle whose diameter 
is proportional to the maximum carrier 
voltage. If the resistance and con- 
denser are not accurately adjusted the 
circle will be more or less elliptical, 
which will spoil the accuracy of the 
method. Now, on applying the modu- 
lation the carrier will increase and !e- 
crease in amplitude as it deflects the 
beam, and the trace on the screen will 

©©.. 
Fig. 7 (a) and (b).-How phase distortion ¡n the 

carrier can be shown. 

be a series of spirals increasing and de- 
creasing with the frequency of modula- 
tion. To make this action clnar Fin. 6 

Mtaking any active interest in 
short-wave transmission owing 

to the difficulty in obtaining the neces- 
sary Post Office licence. It is not real- 
ised just how fortunate English ama- 
teurs are in having the Post Office allo- 
cate these licences. This is the, only 
country in the world where r.n inter- 
mediate type of licence can be obtained. 

Before any transmitting station can 
be put on the air a full licence must be 
obtained which entails the passing of 
a morse test at either the local or main 
Post Office. To many this is a big 
stumbling-block. 

However, it is not very well known 
that an A.A., that is an artificial aerial 
licence, can be obtained without having 
to go to the formality of passing a 
morse test. This immediately removes 
the biggest problem. Any genuine ex- 

perimenter can obtain a licence of this 
type on payment of ios. 

.The advantage of the A.A: licence is 
this. A transmitter can be completely 
built, tested, and to obtain the effect of 
an elevated aerial a dummy aerial con- 

of O and the figure will çome down to 
a point at the small end, i.e., will be 
a triangle. 

Reverting to the case of a flat-topped 
wave, if the shape is inherent in the 
modulating frequency no effect will be 
noticed in the trapezium, since it is re- 
produced both in the envelope and in 
the A.F., but if the defect is present 
in the carrier circuit the trapezium will 
be distorted, due to the difference be- 
tween the envelope and the modulating 

projecting from the apex (Fig. 4). 
Other types of trapezium will be illus- 
trated in the next article with reference 
to particular faults. 

For the third method of showing 
modulation depth the phase-splitting 
current of Fig. 5 is required. The car- 
rier output is applied to the resistance 
and condenser in series, their values 
being chosen so that i/Cui = R for the 
particular frequency of the carrier. 
Then the potentials across each are 

appearing straight across the disc is 
curved as in Fig. 7b. 

In the next article typical patterns 
vill be given, with the method of 

obtaining them. 

The Artificial 

Aerial Licence 
- ZANY amateurs are deterred from 
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in its passage traverses a range 

310 

(Conlinued on tage 312.) 

greater angle to the supersonic wave fronts, near the 
crystal, than at the far end from it. This means giving 
the beam as a whole a divergence or convergence 
through the cell. Fig. 4 illustrates the combined 
arrangement of these corrections, in an exaggerated 
manner. The two corrections affect each other, and 
must be considered together. Only a compromise can 
be made (as in most optical corrections) but it can be 
a. pretty good one. 

If light passes through the liquid at an angle 0 to 
the supersonic wave front, which has a thickness T 
and is formed of waves of wavelength À, then the light 

means used to extend the frequency response to the 
neighbourhood of 2 megacycles. The total increase is 
therefore about eightfold, on the minimum possible 
voltage, giving an actual voltage of about 250 volts 
R.M.S. for full black. This is not difficult to obtain, 
and is not unreasonable when it is remembered that 
the relay so constructed is adequate in all respects for 
high definition television. 

The photograph, Fig. 6, shows one of the experi- 
mental original cells, used early in 1934 for 30-line and 
120-line work. It has a 40-metre crystal, coated with 
aluminium foil and stuck on the end of a s-lass con- 

graphs and shown in Fig. 3. In practice a thickness 
of liquid of about half that thus derived is satisfac- 
tory, allowing the colour correction to be made without 
being spoilt through the too great effects of spread of 
the central beam as a whole. 

The correction is attained by using a prism to dis- 
perse the light entering the liquid cell, so that the 
various 'colours can proceed in their appropriate direc- 
tions. A second prism cancels the dispersion again in 
the emerging beam. 

In a similar way the defect caused by attenuation of 
the waves in passing along the cell, is corrected by 
passing the light as a whole through the liquid at a 

Actual 
Voltages 

The above corrections work by reducing the effects 
of the supersonic waves. The mean effect throughout 
the cell is about 0.47 times the incorrected effect on 
yellow green light at the crystal end, in the case just 
given. The operating voltage derived from earlier 
considerations is therefore, practically, multiplied by 
two. Moreover, one uses only about half.the limiting 
thickness of active liquid, as stated, in order to get 
well defined corrections. This again, roughly doubles 
the voltage. 

Further, it has been stated that it is doubled by the 

optical retardation of ± 0.38 of its appropriate wave- 
length; that is to say, the blue end of the spectrum is 
more affected than the red, by a given supersonic 
amplitude. The result (using the central beam) is that 
the light changes from white through yellowish to 
sepia and eventually to bluish, instead of reaching 
black, with increasing amplitude. This is corrected 
by passing the blue rays through the liquid at an angle 
to the supersonic wavefront (or at a greater angle 
than the red rays) so that the effect on the blue is 
lessened. Since corrections of this type are needed 
it is well not to let the spread of the central beam 
approach the value assumed in the preceding part- 

The ptical intensities at mean black vary much less, 
owing to the curved foot of the response curve, being, 
for C, F and mean yellow-green, 0.03, 0.02 and o.oI 
respectively. (These figures are obtained graphically). 
The effective visual intensity at "black " should there- 
fore be under 2 per cent. of that at full white. Actually 
slight scattering is unavoidable at the lens surfaces, 
which spoils it a little, but a cell of this type gave 2+ 
per cent. on measurement. 'l'he corrections (tre not: 
critical in amount, being compromises: the picture can 
be made dark brown, almost pure black or deep purple 
in tone, at will, by varying them. 

2.6 x 

for full black. (s = specific gravity of liquid). 
This is the minimum value it is well to use smaller 

values of T than that above specified, for reasons des- 
cribed below, and put up with higher voltages. It is 
interesting, however, to calculate an example from this 
formula. For paraffin oil, working at io mc., the 
minimum operating voltage is about 34 volts R.M.S., 
and the liquid thickness about 2.2. centimetres: 

Colour - - 
Corrections - 

We must now take into account the unequal diffrac- 
tive effect of supersonic waves on different colours. 
Each colour in the central beam is extinguished at an 

The À will be approximately o.xi millimetre. We then 
introduce a chromatic divergence between C and F 
spectral lines (red and blue), in the petrol, of 0.002 1 
radians, and a divergence between rays of the same 
colour at the two ends of the cell of 0.3034 radians, so 
arranging these that at the crystal end the C rays are 
inclined 0.0024 to the wavefront and the F rays 0.0045, 
while at the far end the inclinations are - o.00io and 
+ 0.0011 respectively. - 

The net result is, that the effect on C varies from 1.2 
to o.7 along the cell, averaging i.o, while that on F 
varies from 0.75 through x.o to o.g, averaging 0.9. 
Mean yellow green light ranges from 0.95 through i.o 
to o.85, averaging 0.95. These are in terms of equiva- 
lent suoersonic amolitude. 

1.3 X I& u2 

T= ______________ = 1.3 X IO À2 

Y2 

where u = sound velocity in the liquid, and 
À = wavelength of supersonic waves 

This is for a refractive index of about 1.4, as before. 
Substituting this value of '1' in the voltage expression 

previously found we get 
SV 

Volts R.M.S. 

TO/A 
of supersonic wavelengths. The effect on it is then 

TO 
2X (sin 

) 
¡TO 

2À 

of what it would be when O = O. 
The curve of Fig. illustrates this. 
In a practical case, one might have an attenuation 

of the waves to about 0.45 of their original value in 
a length of cm. (petrol, io mc.) and a T of i.o cm. 
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DE LUXE MODEL Erection of aerial Is sImple. In- 
stallation Instructions with every 
kit. 

PRICE 27/6 POST PAID. If interested in All-wove develop- 

er obtainable through your local ments, register your nome on our 
radio dealer, mailing list T.S.W. 

All Trade enquiries to main distributors for Ct. Britain 

STREAMLINE RADIO LTD., 
146 THEOBALDS ROAD, LONDON, W.C.I . Tel: HOLborn 3252 

OUTPUT - - - 250 mAs. 

BI-PHASE RECTIFIER. 

3 
62RADIO VALVE CO., LTD. 

STONEHAM ROAD, LONDON, E.5 

It help5 us if you mention "Television and Short-wave World." 
311 

-' 

's 

recommend this Pilot 
aerial" 

The above extract is taken from 
'test" report on page 228 of 

the April issue of " Television 

Ali radio energy reaching the 
"Pilot" di-pole, balanced Aerial 
is passed to the set without 
appreciable loss of power. 
The " Pilot " Transformer in- 
cluded in the equipment still 
farther " boosts" incoming 
signals and increases sensitivity 
and selectivity. 
A switch is provided on the 
Transformer for changing from 
normal broadcast to ultra-short 
or short-wave reception. 
The effects of Man-made or 
Ethereal statics are greatly re- 
duced owing to the "Pilot" 
low-impedance Down-Lead. 

Full protection Is supplied by two 
Pilot '' lightning arresters. 

FILAMENT AMPS. - - 2 

IMPEDANCE - - 800 ohms. 

MUT. CONDuCTANCE - 6MA/V 
OPTIMUM LOAD - - 7500 ohms. 

ANODEINPUT - - 50watts 
OUTPUT - - - ¡3 watts 
BASE - - - R.A.F. 

RB 65b/250 - I 5/- 

FILAMENT VOLTS - 4 

FILAMENT AMPS. - - 4 

I 

20 mml d., 3/Sd. 40 m.mfd., 4J3d.; soldered vanes, nm,eless movement, extended " 
1(8) m.mfd.. 5/.., spindle for ganging. 180 m.mfd.. 

I 

EDYSTØN1 SHORT WAVE COMPONENTS 
STRATTON & CO..LTD.BromsgroveStreet.BIRMINGHAM. LONDON Service Depot: Webb's Radio Stores. 14 Sehe Street. Oxford Street. W 

7< .- , /- 
"PILOT"- ALL-WAVE 302 AERIAL KIT Pvk O -"' 

- Px50 £2-b 

- "We can thoroughly 
I 

FILAMENT VOLTS . - 6 

S ADPJSTABLE 

- 
- 

1 - 

BRACKET. 
. 

ULTRA SHORT-WAVE H.P. CHOICES. 
A strong baseboard Çi .. These chokes sr. amgte t yac pace wound on DLe'9 
bracket for mounting . BAR INSULATOR. former., and have an exceedingly tow self-capacity. 

- 

components controtlad 
by an extension rod. 

EXTENSION CONTROL OUTFIT. ht.1 frequency insulator or 24-IO metres. 
Ample length adjustment su obtainable with the 4 or spacer porposes. made from No. lOI I. D.C. Reixutance 13 ohms. Price 1/3. 

Has adjostable (24 to non_warp precision-drawn insulating tube and 3 Frequentite. Slotted ends for feeders No. 1021. D.C. Resatance 0.4 ohms. Price 1/3. 
i sp 34")shdeofDL..9 HF. brass rod provided in this outfit. Complete with 2 spacing. 

with and nut. No. 1008. Price 1/3. No. 1017. Price 4f d. -- 
No. 1007. Price 1/6. 

panel-bush 

- ' LJ - uNIvERSAl. S.W. VALVEHOLDER. 
?- ' 

¿ Allow loss holder for above or below baseboard use. The MIDGET CONDENSER. 

¿'%3 - 

. L/t.j MIDGET INSULATOR 
M5d. from Frequentite for high 

valve enter., the contacts from either side. Theresa no 
measurable Increase of self-capacity to that utready In the 

A small-size variable condenser fo, 
S,w circuits. Sotdeced moving and 

frequency work, with N.P. va bese. DL9. HF. djelectnç onn_plece noiseless rotor snr.. with DL-9 HF. ins- 

J 

metal' parta. 1 overall height, 
N0. 1019. Price 4fd. each. 

contacts. 
.- No. 1015. 4-pm /3. 1016. 5-pin. 1/5. 

tation. With knob and scale. 3-65 

mjnfd. No. 1013. Price 4/3. 

J ' ...,. IMPROVED MICRODENSER No. 900 II PROVED SCIENTIFIC CONDENSER 
-- - 

.. J ® No. 942. 

INTERCHANGEABLE COILS , - , j., . 4lfl.tI ' 
New tow toss former. of DL-9 high-frequency ii.o,,, ,___. 

-. insulation. Rigidly made and each coit matched. FLEXIBLE COUPLER . tt.. 
. " First-class results assured. 4-pin coits have two F ree from back-lash but very 4.5L . 

winding.. ó-pmn thcvv windings. fleaibt. this coupler banishes For ultra H.F5 and general S.W. use 
No. 959 6-pin Set of 4 12-170 meties Price 161. alignment troubles. DL9. H.F CALIT insulation, low sedes resistances No. 932 4-pin Price 141. insulation, For 4' spindles. noiseless movement, extended 4' spindle A Condenser representing advanced technical HF. 

- No. 1009. Price 1/6. for ganging, design. CALIT insulation, alt brass conutructson. 
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Fig. i o.-ExpJanatorj diagram in plane pci-pen dicular to high speed 
Scanning motion. 

This raises another question; even though one has 
a cell capable of controlling so large an amount of 
light, what scanning system can be expected to handle 
it? Although the full description of such a system 
must be delayed till later, its principle of operation may 
be explained here, since it bears on the usefulness of 
the light relay. While most known mechanical scan- 
fling arrangements gain a new lease of life when used 
with it, its full possibilities are only brought to reali- 
sation by the advanced Scophony scanning methods 
òutlined below. 

translated into its o,c,, plane. 

scanner. in this former direction, having 20 mirror 
faces añd a diameter of only i cm. This will easily 
handle the full light passing through the light relay 
slit. Its speed of rotation for a 240-line picture will 
be i8,000 r.p.m., but for so small a scanner this is 
not excessive. 

Now let us make the width of the light control 2 

centimetres or so (in the direction at right angles to 
the wave motion) and concentrate a fairly big cone of 
light into it: say at an aperture ratici of F/4. Using 
cylindrical lens systems-the "split focus'- which is a 

(Continnedon page 314.) 

i 
'1 

1 

r 'i 

'r ( 

F.R. 12. -FiaI thee! of iht vith bigh speed .ccaming mo/io,, 

àre not visible in the rectangular hole at the end. 
Fig. 8 shows a cell with frequency correction but 

arranged for use with separated lenses and prisms to 
handle a wide cone of light in a big receiver. The 
effective aperture is 6.3 X 5 cm., working at aperture 
ratios of F/i.5 and F/24o respectively. Those in- 
terested may work out how much light, from a power- 
ful arc, is controlled by this cell; it is used in a 
receiver which actually uses the light flux indicated by 
the above figures. 

small scanner can handle it. The same small scanner, 
of course, suffices whether we use fifty or a hundred 
spots. 

Suppose we concentrate for a moment solely on the 
scanning motion along the lines, and forget that there 
are also limits to light grasp in the direction across 
them. - Let us use a speeded-up polygon mirror as a 

Fig. 9.-.--EXpianatary diagram in plane of high speed scanning motion. 

feet high was shown with this cell and an exciter lamp. Fig. ii-Fiat sheet of /ight produced by high speed scanner. 

Fig. 7 shows a fully corrected light relay of the 
type described above, for 240-line and 405-line pictures, up fifty or a hundred spots at a time and present 
on a .fairly large screen. The lenses and correcting them as stationary on the screen. Its light grasp in 
prisms are built in: the band-pass crystal arrangements a single spot is in fact somewhat small, such that a 

tamer with Fortafix. The container was filled with 
kerosene. Connection was made to the foil coatings 
via the wires on each side. A 3o-line picture several 

Scanning 
System 

It will have been realised from the description that 
the effectiveness of the light relay arises largely from 
its time delay action, enabling the sdanner to follow 

iL YJIc»J 
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under normal conditions. 
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- Ad,eijers like to know you saw it in Short-wave \Vorld " advertisements. 
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The Bennett Television Co., of Red- 
hill, Surrey, have now piepared an in- 
teresting booklet gving full details of 
their television, short-wave nd ultra- 
short-wave activities. We strongly re- 
commend our readers to obtain a copy 
of this booklet and to study the new 
short-wave components which I,ave been 
designed for amateur use. Bennett 
short-wave converters have proved very 
successful during the last few months, 
and their latest model, which is suitable 
for use with almost any type of receiver, 
will bring in world-wide programmes 

Cstar-Gonz Valves. 

LECTRO 

CLIX WANDER PLUGS. 
For HT., G.B., and general plug and socket work, 

Rd. each. 

CLIX SPADE TERMINALS. - 

They give full surface contact and the metal collar 
prevents acid creeping. 

Large 2d. each. Small, lfd. each. 

Senda P,C for latest Folders " 

LINX LIMITED, fl 
79a, ROCHESTER ROW, LONDON, S.WI 

 constants. 
The chapter entitled Industrial Ap- 

plication of Vacuum Tubes deals with 
ingenious circuits of all kinds. Head- 
ings include, Smoke Measurements, 
Water Level Indicators, Automatic 
Egg-handling Machine, Ltd. 

This book can be obtained from 
the McGraw-Hill Publishing Co., 
Aidwych House, W.C.2, at the price 
of 24s. 

Bennett Television. 

Constructors of Television or Radio Appara- 
tus are never at a loss for the right type of 
Valveholder provided they ask for "Clix." 
In this issue of "Television " the Clix Con- 

tinental type, as well as " Clix " Standard type, 
are Specified. 

CLIX CONTINENTAL SCREENED TYPE 
VALVEHOLDER. As Specified. 
7-pin with terminals, 1/8 ; without, 1/5. 

Note the screen in these Conti- CLIX STANDARD VALVEHOLDERS. 
nental type valveholders specially 
mcde by Clix " for use with 5-pin (As Specified) ... 9d. each. 

This book is the best we have so 
far seen in connection with the 

.. highly technical side of the receiving 
valve. The authors must have been 
very far-seeing when developing this 
book for amongst the chapters is one 
devoted entkely to the acorn type of 
midget valve. This chapter includes 
technical and practical instruction, 
typical characteristics and testing 
systems, in addition to several Suit- 
able oscillator circuits and circuit 

111E SIElTIFU( 
Lt/E THE HIGH VACUUM VALVE Co., Ltd. 

BRITISH ____ MADE 113-117, Farringdon Road, London, E.C.1 

i 

And now the CONTINENTAL 

by McGraw-Hill Book Co., is writ- 
ten by James A. Moyer and John F. 
Wostrel. It is very comprehensive 
and deals completely with every 
phase of valve design and operation, 
including cathode-ray tubes in all 
their applications. Chapters include 
valve construction, fundamental prin- 
ciples of design, valve testing, valves 
used as detectors, rectifiers, ampli- 
fiers and oscillators. Also a com- 
plete survey of television tubes and 
the industrial application of cathode- 
ray tubes. 

Altogether there are 635 pages, and 
over a thousand line drawings and 
illustrations. Although this book 
deals principally with American type 
valves the fundamental data given is 
of considerable interest to English 
readers. This applies particularly to 
the cathode-ray tube section, where 
all of the data given concerns Current 
British practice. 

This is a new range of specially de- 

signed Hivac Valves for short-wave 
work. Readers of "Television" will 
appreciate the great value of the 
fol lowing outstanding features : - 
By taking the Grid to thetop Cap, inter- 
valve wiring is reduced to a minimum. 
Greater space is secured between the 
output leads from the electrodes which 
pass through the Ceramic base. Stray 
capacities are minimised. True low-loss 
is obtained. 

All the outstanding features o! Hivac design an 
construction are retane in this new serles 

Hivac are specified for the 
Battery Frequency Meter des- 
cribed in this issue. 

HIVAC SG215 ... 10/6 
D2IOSW - - 516 

t4VACSG22ZSW - - 1216 
PX23CSW - - 121- 

Characteristics of the above are 
given in Folder . T.S.W." Free. 

H1 
i .--. 

L 

L 

.rr 
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7-METRE VISION SUPERHET ............... £16 IO O SHORT-WAVE CHOKES, honeycomb wound, wire ends ... I/ 
TELEVISION CONTROL PANEL ......... £2 8 0 SHORT-WAVE DIE CAST TUNING CONDENSERS, .00015 3/6 
7-METRE SOUND RECEIVER ................ £9 O O SHORT-WAVE REACTION CONDENSERS, IO-I slow motion 4/6 

Write rot Television and Short-Wave descriptive Leaflets post FREE. 
If demonstration requited send local dealer's name and address. 

MER VYN SOuND & VISION CO., . LTD.,. 
The Popular Television and Short-Wave Specialists, 

HOLBORN. PLACE, LONDON, WC 1. Telephone: HoI. 7709. 
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with only one element, therefore, the scanner would 
have to be fifty time 25 cm. in diameter, or I2 metres 
lt would still have to run, however, at i8,000 r.p.m. 

That refers to the motion along the lines: how about 
that across them? The result is excellent; we have a 
slit of light of the order of i.6 mm. wide (the width 
of one mirror surface of the z cm. diameter polygon) 

this: this receiver is for large-scale demonstration. 
Only the straightforward application of the light 

relay has been described in the above article. It has 
certain other possibilities, some of which are described 
in the patent specification. These can be left to a 
later article, but one item drawn from them may be 
of interest. (Conii,itsd on page 3 ¡6.) 

- ,. . 

PIONEERS OF 60/- TELEVISION M ERVY1 MANUFACTURERS & DESIGNERS OF SHORT & ULTRA 
__________________ SHORT-WAVE APPARATUS & COMPONENTS. 

MERVYN BIG VALUE HIGH DEFINITION 
TELEVISION APPARATUS. MERVYN SHORT-WAVE APPARATUS FOR 

ACCURACY & RELIABILITY. 
3,500 VOLTS H.T. EXCITER UNIT FOR C.R. TUBE. - 

Assembled and tested. Price complete with valve ......... (6 0 0 LATEST MERVYN IMPROVED AUTODYNE SUPERHET CON- 
(Also components and complete KIT of parts for home assembly as des- VERTER OR ADAPTOR. 13-55 metres. Makes your present receiver 

cribed in this issue.) ALL-WAVE-Italy America Australia, direct on your own speaker. Complete 
DOUBLE TIME BASE KIT ............... £6 IO O in metal case (AC. 11ains or attery) ............ Price 42/- 

6 m ni. 

Fig. 13.-Light beam of/er optical tran.cforrnation in piane of s/ow 
speed scanning ,,,otjon. 

arc of 36° six thousand times a second. To get the 
same effect directly the 20-sided polygon running at 
i8,000 r.p.m. would need to be 25 cm. in diameter in- 
stead of i cm. Moreover this beam represents only 
one picture element, but the remainder of the fifty 
elements are similarly treated. To equal the effect 

Fig. i 4.(r:gbt>- Wedge-shaped ce/i containing Wa/er for rendering supersotic 
wave! visible. 

Fig. i 6.(above).-Supersonic waves seen n'ben tmd:ffracted beam is stopped 
Out. 

tion (Fig. io) a uni-dimensional amount of light far too 
great to focus into one line on any reasonablescreen. 

Dealirg with one picture element only (Fig. ii) we 
have as it were a flat sheet of light, swinging with 
rapid motion a direction A perpendicular to its sur- 
face. It is too wide, in the direction B, in its own 
plane, to handle usefully: here it spreads out from 
any point of the 4 cm. long scanner at an angle of 
F/8 or about 70. 

Suppose now we have an optical device which can 
change the motio.n perpendicular to the sheet into a 
motion across it, in its own plane (Fig. 12) and the 
70 divergence in its own plane into one perpendicular 
to it (Fig. 13). Now we have a magnificent high speed 
scanning effect: a beam 4cm. vide swinging over an 

easily use scanners more than 4 cm. long even at i8,000 
r.p.m., and quartz crystals longer than 2 cm. A de- 
tailed description, however, of the apparatus, does not 
belong to this article, but it may be stated that the full 
light grasp of the cell in Fig. 8 is used in practice 
at 240 lines, by this method of scanning. Natur- 
ally a home-receiver does not need so much light as 

- 

IIIhI III 

F;. 15 -Supersonic waves seen against brighi 
ba'kground. 

basic feature of Scophony optical systems, we can do 
what we like in this direction without affecting what 
is happening in the direction of wave motion and high 
speed scanning. (This holds so long as we can avoid 
serious lens aberrations, but the example given is 
quite safe in this respect.) Let us therefore make the 
scanner 4 cm. long, and concentrate the light on it in 
the axial direction in a cone of aperture ratio F/8. We 
have then in the direction of scanning (Fig. g) a scanner 
i cm. diameter scanning 50 elements or so of picture 
detail along the lines, and in. the perpendicular direc- 

from which light emerges at an angular aperture of 
F/8 or 7°. That represents a convenient amount of 
light to handle with a slowly rotating mirror drum of 
20 mirrors or so (and, of course, suitble lenses or 
mirrors) which can focus it into one line of the 240- 
line picture and cause it to move down the screen 25 
times a second. 

These suppositions are accomplished fact, and the 
supposed optical devices for transforming the character 
of the scanning beam are simple and optically efficient. 
Moreover the example given is a modest one: one can 
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cal Relations. 
Vacuum-Tube Action. 
Radio Meters and 

Measurements. 
Testing Vacuum Tubes. 
Vacuum-Tube Installa- 

tion. 

as Oscillation 
Generators. 

Television Tubes. 
Industrial Applications 

of Vacuum Tubes. 
Appendix. 
Index. 

McGraw-Hill Publishing Co. Ltd. 
Aldwych House, London, W.C.2 

Send for fully ViINGROVE& ROGERS Ltd. 
Illustrated Cata- 

logue of Polar 188/189, Strand, London, W.C.2 
and N.S.F. Corn- 'Phone : Tempe Bar 2244. 
ponents. Works: ...... Old Swan,L.iverpool. 

There is news in the Television and Vorld will ensure prompt attention. 
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that were formerly performed by two or more 
tubes there were, öf courge, made available 
to the designer opportunities for obtaining 
results in radio reception that previously were 
economically impossible. 

The introduction of all-metal tubes, by 
which the glass bulb of radio receiving tubes is 
rep1ace by a much smaller thin metal 
cylinder has made it possible for engineers to 
make their new designs more compact and' 
safer in transportation than before. 

In this revision the previous edition has 
been entirely re-written and re-set ; informa- 
tion that is no longer of general usefulness to 
designers has been omitted, and emphasis 
has been given to the strictly modern types of 
tubes and their applications not only in radio 
receiving and television equipment, but also 
in other practical uses. 

CONTENTS 
Preface to the Third Use of Vacuum Tubes 

Edition, as Detectors. 
Preface 'to the First Vacuum Tubes as Ree- 

Edition. tifiers in Power- 
Introduction. Supply Devices. Construction of Use of Vacuum Tubes 

Vacuum Tubes, as Amplifiers. 
Fundamental Electri- Use of Vacuum Tubes 

CONDENSERS 

Soldered brass vanes mounted on 
Steatite " base. Available for 

basebard or panel mounting. 

ONE TWO-GANG REQUIRED 
.00016 x .00016 PRICE 
Also mide in Single (.00016) 1 0 '6 PRICE SI- I 

Thé POLAR TYPE 'C' 

RANGE OF S.W. 

CONDENSERS 

ç1% Fast and slow motion. 
__- All brass. Double spacing. 

Silent phosphor bronze ball 
bearings. \;':-'::t 

.00025 ...... 9/6 
-- .00015 ....... 8/6 

Including Applications for Distant 
Control of Industrial Processes and 

Precision Measurements 

By JAMES A. MOYER 
Director of University Extension, Massachusetts Department 
of Education, Member of the Federal Commission on Radio Educa- 
tion ; Member of American Institute of Electrical Engineers 
Fellow of the A nerican A ssocjation for the A dvancement of Science; 
Fellow of the Royal Society of A rIs, etc., etc. 

and JOHN F. WOSTREL 
Instructor in Radio Engineering and Supervisor in Charge of 
Industrial Subjects, Division of University Extension, Massa' 
chuselts Department of Education. 

Third Edition-Just Published. 
635 pages, 8 X 5j, 487 illustrations, 24/- net. 

When the previous, edition was published, 
the radio receiving tubes then in practical use 
had-only two, three, or four elements. With 
the development and introduction into prac- - 

tical designing of tubes with five, six or more 
elements, combining in one tube the functions 

I 

40 Metre. LOW POWER 
TRANSM ITTER 

POLAR TYPE "E" S.W. 
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WILLOW STREET, OSWESTRY, SHROPSHIRE. Tel. GIPSY HILL 0979 
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Transmitting & Receiving Components 
American Valves.-All the following Valves are manufactured 
by RAYTHEON and are not to be confused with cheap Conti- 
nental imitations. 
2AS 5Z3 6C6 24A 45 46 47 56 57 58 75 616 each. 
2A3 2A7 2B7 6A7 6B7 53 ......... 8/- each. 
59, 7/6 ; 

80, 4/6 
; 

IO (Short wave transmitter), 10/6 50, 10/6 
801, (SW. transmitter) 28/- 

Beehive insulators ............... 6d. each. 
Plain white stand-off insulators, l in. high Sd. each. 
American S.W. H.F. chokes, 10-200 metres, the 

finest S.W. choke on the market ...... I/IO each. 
14-gauge aerial wire, 68 feet lengths ......... 2/6 each. 
Genuine PYREX aerial insulators suitable for 

transmission dr reception ......... 9d. each. 
AMERICAN " Double button microphones, in 

N.P. case, excellent for transmission or P.A. 
work ..................... 35/- each. 

N. E, RE 0.D (G6US), (The Short Wave Specialist). 

Specified for- 
THE AMATEUR BANDS 

S SINGLE-SIGNAL SUPER 
No. 8w Special Surge Imput choke 50 ohm resistance 23/6 

No. 9w Special smoothing choke 50 ohm resistance I96 
No. 11w Mains transformer to designer's specific- 

ation ... ... ... ... 29/6 

200-250v AC 40-100 cycles 
300v + 300v at 80 m.a. 
4v. 2a. and 4v. 6f7 a.C.T. 

THE KESTON MANUFACTURING CO. 
69a, PARK ROAD - - S.E.21 

This course of lectures given by Special items include, Transmitting from G5ZR-G5NU, Birch Villa, Lui- 
one closely in touch with all the latest equipment, micro-waves, modulation worth Road, Southport. 

'fL'JJsJófl - 
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/ LOW-POWER MODULATOR 
40 METER LOW-POWER TRANSMITTER 

ELECÌRON-COU!LED BATTERY FREQUENCY METER 
AMATEUR BANDS S.S. SUPER-HET 

Let us quote you the keenest prices for the above complete kits or 
any of the components. Comprehensive lists on application. 

Scientific Supply Stores (Wireless) Ltd., 
126, Newington Ceuseway. London, S.EJ. Phone: HOP. 1800. 

TELEVISION. 
¡ 

A NEW COURSE OF INSTRUCTION. 
We have pleasure In announcing that our new Television " Course 
has met with remarkable success. The enormous demand for the 
Course has shown, beyond any shadow of doubt, that it fills that long- 
felt need which we anticipated when we went to such trouble and 
expense in its preparation. 
We shall be happy to 5end full details of this special " Television " 
Course on request. Parciculars are also available of other Courses 
in all branches of Wireless. Television, Talking Picture Engineering, 
etc.. and of the easiest way in which co prepare for the A.M.I.E.E., 
A.M..W.T., A.M.(.R.E.. etc., ExamInatIons. 

We teach by correspondence, and guarantee " NO 
PASS-NO FEE." Our Technical Consuicant is 

Professor A. M. Low. 
Send for full particulars to-day. Free and without obligation. 

THE BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY, 
337, SHAKESPEARE HOUSE, 17119, STRATFORD PLACE, 

LONDON,W.I. 

Television Lectures 
ASHORT course of lecture- 

demonstrations on television will 
be given by Mr. Barton-Chapple, 

B.Sc. (Hons., Lond.) A.C.G.I., 
D.I.C., A.M.I.E.E., etc., at the Nor- 
wood Technical Institute, Knight's 
Hill, West Norwood, S.E.27, every 
Thursday evening, at 8 p.m., com- 
mencing April 8, 1936. 

The fee for the course is 5s., which 
will include: Methods of scanning, 
photo-electric cells, practical exam- 
ples of television transmitters, the use 
of ultra-short waves, and commercial 
aspects of television. 

developments vill be of the greatest 
interest to all experimenters. Also 
those who wish to gain advanced 
knowledge of television receivers will 
find much of interest. Forms of ap- 
plication can be obtained froni the 
principal at the above address or fees 
can be paid on admission. 

Also four special television 
lectures are to be given at the Bebe 
Polytechnic, 309 Regent Street, W., 
on May i8, May 25, June 8 and June 
15, 1936. The lecturer is H. J. Bar- 
ton-Chapple, Wh.Sch., B.Sc. (Hons. 
Lond.), A.C.G.I., Hon. M.I.W.T., 
and will cover all aspects of modern 
television. 

systems, cathode-ray tubes and simi- 
lar equipment, video frequency am- 
plification, electron multipliers, and 
the new high-definition transmissions 
from the lexandra Palace. 

The fee for the course is 6s. 

South port Amateur Radio 
Monthly meetings have been organ- 

ised for short-wave amateurs in the 
Southport area. These meetings are 
held in turn at member's own QRA's, 
on the first Friday in each month at 
7.30 p.m. A short technical talk is 
usually given by one of the members on 
topics of general interest. 

All information can be obtained 

that waves generated by the crystal plate C are re- 
flected to and f ro across the wedge, resonance regions 
are formed in which are produced stationary waves. 
Light focused on a screen after passage through such 
a cell shows diffraction effects due to these parts of the 
cell. Replacing the screen by the eye or a camera one 
can actually see or photograph the stationary waves in 
the liquid. Fig. .15 is such a photograph. * 

The frequency is about 8 megacycles, the liquid 
water; there are about 12 waves, of wavelength o.i8 

By stopping out the undiffracted beam with a wire, 
one produces a black background upon which the 
regions of resonance appear brightly illuminated. This 
is shown in Fig. j6. As the frequency of the waves 
is slightly altered the bright region moves up or down 
the wedge, to be followed at a definite interval by a 
second. It is a form of spectrograph for ' short- 
wave " frequencies, and a convenient way of making 
supersonic waves actually visible. Its practical appli- 
cation must be left for description at some later date. 

TL/I1Ç)J 
AND 

SHORT-WAVE WORLD 

"The Scophony Light Control 
(C'on/inuedfroiiì page 314). 

If a wedge-shaped cell (Fig. 14) be constructed, so 

MAY, 1936 

mm., in the wedge width of just over 2 millimetres, but 
owing to the appearance of two antinodes of vibration 
per wavelength, about 24 half-waves actually appear. 
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/ Erie Impregnated 
Resistors 

Specified 
for "The 40-Metre 

¡ 
Low Power 

Transmitter,' 

The Amateur 
Bands 

S.S. 

Super-Het," 

and " The Elec- 

tron-Coupled 
Battery 

Fre- 

quency 
Meter.' 

'. 

Dead-accurate 

values 
and permanent 

stability. 
Made of solid carbon 

and rare ,, 

earth. 
Impregnated 

to withstand 

' 

extremes 
of heat, humidity 

and cold. .. 
'5 

I!- per Watt in all values 

Colour-coded, 
labelled 

and guaranteed. 

'' 
Look for the label, your guarantee 

of 

faultless 
efficiency. 

Erie Volume 
C3ntrol 

The 
potentiometer 

specified 
for " The 

Amateur 
Bands 

S.S. 

Super-Het," 
and "The 

Low - Power 
Modu- 

lator." 

The bone-hard 
Erle resistance 

element 
and precision 

construc- 

tion ensure 
smooth, 

positive 

contact at all times and entire 

freedom 
from hop-off 

noises. 

Produced 
to give a life-time's 

faultless 
service. 

All sizes, 5,000 ohms 6 
to 2 megohms. 

With built-in moins switch, 5/. J 

4gai SPECIFIED for 
11.1 E 

The choice of Erie components 
by the designers 

L o w 

of these four circuits 
is another 

link in the chain 

TR4NSpO:. 

of evidence 
of Erie reliability. 

1E 

precision-built 
to give long and trouble-free 

TI. E 

service, 
even under the most rigorous 

conditions 
.IJFLEEECTRON 

Erie Resistors 
and Erie Volume 

Control 
are 

s'JUn 

/ 
of use. 
Use Erie Resistors 

and Volume 
Control 

for your 
T 

ERUEc 

present 
and future Television 

and Radio Circuits, 
M' ?W POWER 

and know the real meaning 
of trouble-free 

service. 

at all times. 

. 
4 S 1'' 

V 
V III) 

' 
' if 

. 

¡n. 'this Issue 

4/ 

V 
RESISTORS 

VOLUME 
COITROL 

q 

ere. 
dealers ever 

and for Fpe co7Y:ndd,'.; 

MAY, 1936 AND 
SHORT-WAVE WORLD 

Striking Tributeto ERIE Reliability.! 

class ironmongers and O L O N Obtainable from all good 

stores. In case of difficulty 
applydirectto:-.. ELECTRIC 

SOLDERING IRON 
W. T. HENLEY'S TELEGRAPH WORKS CO. LTD., 

Dept. 3SYAB, Holborn Viaduct, London, E.C.l. 

req uest 

Makers of over 26,000 
Radio receivers for the 
use of the Blind in the 
United Kingdom. 
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301/311, Borough High Street, 

London, SE.1 
Telephones: HOP. 0495 

Telegrams: BURJOMAG, Sedist, London 
Cables: BURJOMAG, London 

is simpler, 

saler, surer. 
. 

5 PEEDY Plug into any lamp- 

holder - ready in three minutes. 

EFFICIENT Element clamped 
inside the bit, assuring maximum 
heat at the p3int of the bit - the 
spot where you want it. 

I 
Sold complete with in. 

7 
6struction book, resin 
cored solder, hit, of flex 
and standard lamp- 
holder adaptor. 

'5 WATTS.) 
INDUSTRIAL MODEL 

9(6 (65 watts). 
Fitted with 3-core Tough Rubber Flex. 
provision for earth connection. 

Tie Ridio Resistor Co., Ltd., I, Golden Square, London W.l. ________ 

the 

>'°' rçY 

Have you had particu- 
lars of Yacht Radio Sets, 
designed for use on all 
types of watercraft 

Lists including particulars 
of Magnum Multi-Con- 
tact switches and other 
high grade Magnum 
products free on 

MAGNUM 
Screening Box 

Type 1121 Size 6 X ¿V X V 
Finished in Grey cellulose. Price 5/- 

BURNEJONESC0 1td. 
j 
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G 2 F1 O 
DIÌQT TIIIQ 
I JU U I 1111.1 

COUPONlike 

Tottenham, London, Nil 
ioniintvrestedinyourlistsandwouid C. Prints describing 7 ap. 

you to send inn a copy of those i proved drcuit,. 

II, LICHFIELD STREET, WOLVERHAMPTON 
iuw 

se. 
A. Descriptive Booklet LtstW 745 

IBo kit d rib g Tt 
Name .............................. 
Address 

________ 
8486 

Mention of "Television and Short.wave mention "Television and Short-wnve World." 

318 

HALLICRAFTERS SUPER SKYRIDER 
HAMMARLUND SUPER PRO 

McELROY BUG KEYS 
PEAK PRESELECTORS 

ALREADY our premises are stocked to the hilt for 
the benefit of 

RADIO AMATEUR 
EVERY single Component, Valve and Receiver 
of BRITISH and AMERICAN manufacture which 
has SHORT WAVE interest is held ready for 

des patch. 

SEND YOUR ENQUIRiES NOW 
You can rest assured that they will 
receive . the personal and prompt 

attention of 

Specified for the 

AMATEUR BANDS 
S. S. SUPERHET 

Totally screened. Small overall 
dimensions. Effective impedance, 
¿00-2,000 as. Sell Capacity, 
7mmfds, (approa,). Inductance, 
220.000 inh. D.C. Resistance, 
770 ohms, (approx,), 
PRICE EACH - - 

Here is a typical example 
roni_the range of Wearite 

MAINS TR A N SF0 R M F RS 

me 1.hI.D 
Tappings: 500_0-500 y, at ¿20 

2-0-2v. at 2.5 amps. 2-0-2 s 

amps. 2-O-2 y. at PI 
4 amps, with input 
voltage selector. 4 

1760 5BM 1778 6SY 
1762 2UJ 1780 6B0 

and should be accompanied by the remittance. 1874.5 2XP ¡988 5W'\V 
1875 6WF iggo 6AU 

New Stocks arrive 
Wolverhampton-Api. 29th 

THREE .. . -' 

'rEÂ 1 i L 

H.F.P.I CHOKES 'T 

Frequency Register 
MANY new stations have been 

added to this list during April. 
There are, however, still a num- 

ber of stations whose frequencies are not 
listed, and we shall be glad to receive 
these in time for publication in the next 
issue. 

Frequency.Frequency 
1726 GoGO 1762.5 2ZN 
1730 60K 1764 5NW 
1732 SZJ 1765 5ZQ 
1738 oST 1766 600 
1740 HO 1766 2W0 
1740 6WQ 1766 sJO 
1742 5WL 1767.8 ÔLF 
1748 5KV 1768 ÔPL 
1750 2WK 176Q 5GC 
1752 2KL 1769.5 5F1 
753 6KV 1770 5PR 

1754 6ZR i773.i 5BC 
1754 6GO 1774 6S0 
1755 oPI ¡774.5 6NU 
1756 2A0 1776.4 5YW 
'757 6YU 1775 5KT 
1759.5 51W 1775 6ZQ 
1759.5 2KT 1776.4 5YW 
1760 5AR 1777 2JG 

1780 5R1 
1780 5BK 

1780 
1780 
1781.5 
I 782 
1784 
1785 
1785 5 
1785.5 
i 86 
1787.5 
1788.5 
1790 

6B0 
6HD 
5vs 
5RT 
51j 
6Q1 
5ZT 
61F 
5NP 
2XP 
2GG 
5MP 

1790 
1791 
1792.6 
'794 
1795 
i 800 
i8oi 
1802.5 

1802.5 
i 8o6 
i 8o8 

io 
iSio 
i8i 

2SN 
5AK 
2QM 
5J U 
2UY 
ÔTL 
sZJ 
5LL 
21Z 
5MM 
5CH 
ÔBQ 
2LD 
5pP 
2DQ 

BINDING CASES AND INDEXES 
FOR 1935. 

Binding cases and indexes for the 1935 
volume of "TeTevision and Short-Wave 
World" are now available. The cases are 
full brown cloth wich stiff boards lettered 
in gold. The price, including the index. 
is 2/9 post free. Indexes may be ob- 
tained separately and the price is od. 
post free. Orders should be addressed- 
BERNARD JONES PUBLICATIONS, LTD.. 

CHANSITOR HOUSE. 
37/38 CHANCERY LANE. LONDON. W.C.2 

i8i. 20G 1884 KJ 
1524.5 2WG i888 2XC 
1824.5 6UJ 1890 2Ml 
1830 5KG 1893 5RD 
1830 6WQ 1899 5XF 
1830 ÔQB ,00 2PK 
1836.5 6RQ 1910 2N0 
1840 2JU 1910.5 2GG 
1844 6VD 1913 5 2UJ 
1S49 5CJ 1916 5VT 
1850 2CD 1916.5 2GZ 
i8o 50C 1920 LZ 
iSo 2HF 1921.7 20V 
1850 2SR 1925 6CT 
i85o ÔUD 1925 6UU 
i8o 6VD 1930 50D 
1852 2KV 1936.6 IL 
1857 6TQ 1940 

1950 
6PA 
ÔKD 

i86o 51V 1950 5GL 
1857 2CF 1950 5SZ 
,86o 6QM 1954 2GG 
i86i 2KL 1960 5UK 
1862 6WY 

1961 OQ 
1869 2PS 

1961 2UJ 1869 5PB 
1965.5 5LL 1870 2PL 

1870 2LC 1970 ÓUT 
1870 5R1 f975 60M 
1870.5 2WT 1980 6KV 

AND 
SHORT-WAVE WORLD 

Top Band 
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IFaradayHouse,8-1O, CharuigCrossRd., London, Of course, if there is only one solu- 
po,:Tm. Bw 0134-5. W.C.2 tion of the problem then it cannot be WESTBURV LJDDI.J E I7 

319 

(JiTS 
A(kN OWLE oG (D 
THE BEST 

PLUG-IN COILS 
1Hard drawn copper wire, accarately 
spaced for correct distributed self 
capacIty. 4 PI N, Type EI 12-26, 

s .E2, 22-47, E3, 41-94, E4, 76-170 
metres, 3/6 each. ES. I 50-325, E6, 

Ja 
260-510 mecres, 4f- each. E7, 

'u 490-1000, E8, 1000-2000 metres, 5/. 
each. 6-PIN. Wave ranges as above. 
Type SI, 2, 3, 4, 4/- each. S5, 6, 
5/- each. S6, 7, 6/- each. SPECIFIED 

AMATEUR BANDS S.S. SUPERHET 
3 B.T.S. 6-pin Coli Holders, Type SPB, 2/- each. 
I Type P 66 Jack, 2J9. i Type P71 Jack. I 3. 

ELECTRON-COUPLED Batt. Freq. Meter. 
I B.T.S. drilled Cadmium Plated Baseplate, 7/6 
I B.T.S. drilled Cadmium Plated Panel, 4/. 
I B.T.S. Coil Former, Type KF4 ... 2/- 

LOW POWER MODULATOR. 
I B.T.S. drilled Cadmium Plated Chassis. 10/6 
I B.T.S. Cadmium Plated Screening Box, 15/- 

40-metre Low Power TRANSMITTER. 
I B.T.S. drIlled Cadmium Plated Chassis, 10/- 
I B.T.S. 4-pin S.W. Valve Holder, UH/4 I- 
I B.T.S. 5-pin S.W. Valve Holder, UH/5 1/3 

Your Dealer 
lU any dillicuity 

1 Stocks them 
un obtaining, send 
I diregt, with name 
I and address of 
nearest dealer. 

BRITISH TELEVISION SUPPLIES LTD. 

except being spectacularly ob- 
structive to the freedom of 
mind he must possess to be able to 
argue his newly acquired knowledge 
into his intelligence. The analogies 
given here are very instructive and 
straightforward, but what do the) 
signify? 

Those concerned intimately with 
the investigation of the positive-grid 
or B-K type of oscillation or Ehe mag- 
netron (split-anode) oscillators are 
themselves at sea with the different 
possibilities for the mode of these 
oscillations, and what is done here is 
to push down the throat of the read- 
ers the already fixed notion of Mr. 
Microwave. 

Considering the beginners it is per- 
haps a worse crime to gulp these 
biased opinions of one while they 
probably could otherwise with an 
open mind be instrumental in produc- 
ing the correct explanation of these 
phenomena. - 

-We should do well to remember 
that trying to explain by mechanical 
pictures the different electrical phe- 
nomena, reducing the laws of physics 
to the fundamental principles of 
dynamics is rather a fruitless task. 

MIATH EMi\TICAL 
PRECJS ION 

In Reliance Volume Controls and 
Variable ResIstances the wIre is wound 
with great precision on avery thin bake- 
lite former. The wire Is permanently se- 
cured by an elastic compound, obviating 
risk of breakdown. At the ends of the 
windings che forniers are metallised, thus 
ensuring che greatest ratio of maximum 
co minimum resistance values, owing co 
the low zero. 
Specified for the BATTERY 

FREQUENCY METER 
One 100,000 ohm. 

Wire-wound 
Sohmco 

00,000 ohm 

4/6 

THE PRODUCT OF 

SPECIALISED RESEARC 

Folder,"T.S.W." Free 

"I HAVE NO REGRETS" 
said one satisfied purchaser of a 

HYVOLTSTAR UNIVERSAL 
ALL-WAVE ALL-MAINS A.C. D.C. 

SUPERHET SIX. 
Working efficiently on 100-250 volts A.C. D.C. 
(even on loo D.C. plants), undisturbed output 
34 watts. Wave-Bands covered 16-2,000 metres, 
consisting of 8 stages. 
This new model is the " Revolutionary Sound 
Diffusion " Cabinet which enhances appearance 
and betters tone and voiume. Send for our 
catalogue of Interesting models from 4 to IO 
valves. Ali models can be had in Chassis Form. 
Table or Console Radiogram-(or in De Luxe 
Cabinets) to suIt your individual requirements. 
PRICES. Chassis, I5 gnu ¡ Table Model, 
19 gnu. ; Console, 28 gnu. ; D. Luxe, 44 gn,. 
Deferred and Part Exchange terms arranged. 

Have a Model on Free Approvai." 
UNIVERSAL HIGH VOLTAGE RADIO LTD. 

28/29, Southampton St., Strand, W.C.2. 

Il 
Telephone - TEMpie Bar 8608 

lamentable " ignorance concerning 
television. 

A little thought would perhaps tell 
those " know-aIls " that the constant 
hush-hush and secrecy regarding any 
receivers for the television public is 
making the poor "man-in-the-street" 
think that there ain't such a thing as 
television. 

Secondly, there is complaint re- 
garding the series " Recent Ultra- 
short Wave Developments " (Febru- 
ary and March issues). With due 
apologies to Mr. Microwave, I ven- 
ture to state that this habit of trying 
to produce these mechanical analogies 
for explaining physical phenomena 
does very little for the student 

or your paper. 
P.K.C. (London, 

"Lack of Control" 
SIR, 

My attention has been drawn. to 
your reference to my remarks at the 
recent meeting of the Radio Industr) 
Luncheon Club. The quotation from 
my speech is quite correct 2nd my 
remarks are, I feel, quite justified. 

If I may encroach upon your space, 
I would like to explain what was be- 
hind my remarks. 

Firstly, it is generally recognised 
in the industry that the initial burst 
of publicity given to television on the 

(Coniinued 00 ne xl page) 

Valve of the Future YCAN Z 
IJNIVERSAL -(ICI-4 VOLTAGE VALVES 

WORLD-WIDE SUPREMACY 
I. LONGER LIFE. 
2. GREATER SENSITIVITY. 
3. CHEAPER CONSUMPTION. 
4. NO BARRETTERS, and No Breaking 

Down Resistances required. 
5. NO MAINS TRANSFORMERS 

NEEDED. 
6. SIX MONTHS' GUARANTEE. 

Send to-day for a FREE BLUEPRINT and full particlars 
of any OSTAR GANZ Receieer, Radiogram, Amplifier, or 
Short Waee Adaptor Kit. Amazing price ealue. and 

the results will surprise you. 
EUGEN J. FORBAT (Dept. T.), 28-29, 
Southampton Street, Strand, W.C.2. 

Correspondence is invited. The Editor does not necessarily agree with views 

expressed by readers which are published on this page. 

"Hush-Hush" 
SIR, - 

It seems strange that the transmit- 
ting side of television is being dis- 
cussed almost every day in almost all 
the technical journals dealing with 
such matters, and the general public 
or rather " the man-in-the-street '' is 
being blamed for their " evidently 

bought too dearly, but the case is 
rather different here. 

It is only because one.appreciates 
the standard of your journal and its 
importance in one's work that I send 
this note. I hope Mr. Microwave 
will see my point and if you can pub- 
lish this note I shall be interested to 
read the opinion of the other readers 

MAY, 1936 

POINTS on the 

iELJ11C)J 
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SHORT-WAVE WORLD 
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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


Advertisers like to know you saw it in Television rind Short-wave World." 
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"A ¡00 watt 28 Mc Power Amp- 
lifier." 

In addition Mr. McL Wilford, G2WD 
begins the first of a series of three 
article; entitled "Transmitter Design 

Keep abreast with Progress and Join the R.S.G.B. 

A copy of the April issue, together with 
membership details will be sent to any 
address on receipt of P.O. for 1/-. 

Address all communicatiors to 

The Secretary (Dpt, S.W.5) 

RADIO SOCIETY OF GREAT BRITAIN 
53, Victoria Street. London, S.W.I. 

In each year. 
Student Mambers.-The Council has arranged for the antrance of 
persons under the age of 21 as Student Members, with Entranca Faa 2/6 

and Annual Subscription 10/-, payable as above. 
The Ordinary Meetings are held in London on tha second wednesday 
of the month (October to May Inclusive) at 7 p.m. The business of the 
meetings includes the reading and discussion of papers. A Summer 
Meeting Is usually held, and affords Members the opportunity of In- 
specting laboratories, works, etc. A Research Committee and the 
preparation of An Index of Current Literature are active branches 

of the Society's work. 

The Journal of the Television Society 
is pubtished three times a year. All members are entitkd 
to a copy ; and it is also sold to Non-Members, at an 

annual subscription of 15/- post free. 

Forms of proposa! for Membership, and further information 
regarding the Society, may be obtained on application to the 
Business Secretary, J. J. benton, 25, Lisburne Road, Ham pstead, 

London, N.W.3. 

stories in connection with television, 
hut have always gone to considerable 
trouble to rectify the matter when 
their inaccuracies have been drawn 
to their attention. 

This definitely proves the point 
that I was making at the time, that 
someone within an industry should 

wire round the anode pin of the tube 
base so that the deflector plates and 
anode are connected together; next 
switch on the rectifier valve, then the 
tube filament supply, and finally the 
tube H.T. A spot of light should 
now appear on the screen, but this 
must not be allowed to remain sta- 

TECHNICAL PROGRESS 

Have you seen the & 

T. & R. BULLETIN? 
Written by Amateurs for Amateurs - published SG 

monthly by th R.S.G.B. as their Official Journal 

PRINCIPAL CONTENTS OF APRIL ISSUE 

"The Samson-Whyte Single Signal 
Superhet." 

"A crystal controlled 56 Mc trans- 
mitter." 

parts are labelled and the two charg- 
ing condensers are then in the centre 
of the baseboard. Each relay is pro- 
%ided with a separate bias battery, 
although in practice these would be 
dispensed with. The terminals for 
connecting to the deflector plates are 
shown marked A1, B1, etc. 

THE 

TELEVISION SOCIETY 
President Sir AMBROSE FLEMING, M.A., D.Sc., FRS. 

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

Ordinary Fellows are elected on a Certificate of Recommendation 
signed by Two OrdInary Fellows, the Proposer certifying his personal 
knowledge of che Candidate. The Admission Fee for Fellows is half-a- 
guinea, payable at the time of election, che Annual Subscription is LI, 
payable on election, and subsequently In advance on January Ist In each 
year, but the Annual Subscription may be compounded at any time by 

the payment of Ten' Guineas. 
Any person over 21, interested in TelevisIon, may be eligible for the 
Associate Membership wIthout technical qualifications, but musc give 
some evidence of Interest in the subject as shall satisfy the Committee. 
For Associate Members the Entrance Fee is 5/-. payable at the time of 
election, with Annual Subscription 15/-, payable in advance on January Ist 

Unfortunately, however, the ap- 
pearance of this Report did not ap- 
pear to be anticipated by the indus- 
try and where the Press might have 
been warned of the injurious effects 
of loose statements on the future of 
television, they \vere actually left to 
place their own rather imaginative 
interpretation on the report, with the 
result referred to above. Even since 
then, certain responsible newspapers 
have printed entirely misleading 

to include a switch in the negative 
lead of the H.T. if the tube heater 
winding is used in order to allow the 
heater of the cathode-ray tube to 
come up to the proper temperature 
before the high-tension is applied. At 
the point X a fuse can be inserted 
according to load conditions. 

When the unit is completed the 
tube can be tried out. First of all 
connect all the deflector plate termin- 
als together and also twist the same 

(Continued from pagu 290). 

of the condenser is not instantaneous, 
and the time occupied by the return 
is therefore deducted from the time 
taken to draw the last line. When 
pictures are being received this line 
(called the " flyback ") will not be 
noticed as the synchronising signal 
will be dealt with in a later article. 

Th2 photograph of Fig. 6 shows a 
simple scanning circuit made up on 
the lines of Fig. 2. The various 

some time on trade in ordinary radio 
equipment. - 

The trouble, as we all now realise 
was not that information should have 
been w'ithheld from the public, but 
that the information given to the pub- 
lic should havç been strictly correct. 
The radio industry liad everything to 
gain and nothing to lose from the 
public's knowing the exact position 
on television development. 

try and for anticipating any miscon- 
structions which the Press may place 
upon events or reports around which 
they write. 

G. J. FRESHWATER (London, W.i). 

"Building a Cathode-Ray 
Exciter Unit." 

(Cemiïiuedfro,,z page 299). 

will be damaged. 
The D.C. peak output is 3,500 

volts at 2 inilliamps. All the com- 
ponents for this unit can be obtained 
from the Mervyn Sound and Vision 
Co., Ltd., 4 Holborn Place, London, 
W. C. i. 

The Scanning Circuit 
for Beginners 

.._I 
J.L! iiiJ 

AND 
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appearance of the Television Report, be responsible for giving the Press tionary for more than a few moments 
had a definitely undesirable effect for correct facts relating to [hat indus- as otherwise the fluorescent screen 

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


Mention of 'Televleion and Short-wave World" will eniure prompt Ittention. 

III 

I S 

» 
I 

S- - ------ - - -.-- - S - _____,w__ .-_--_-- - 

18th May, 1936. 

The lectures will be illustrated by experiments, 
lantern slides, and demonstrations on modern televi- 

sion receiving equipment. 
Fee for the Course, 6/- 

Syllabus on application to the Director of Education. 

What do you know. about 

TELEVISION?. 
axpacted to understand and service Tele- 
vision sets. ARE YOU READY i Profits 
wIll depend upon your knowledge. WrIte 
for full particulars of our new up-to-date 
postai tuition In TELEVISION, prepared 
by leading practIcal research engineers 

LONDON EN6Ip EERING DiSTil UTE, 
Dept 31, Abbly House, Victoria Street, 

london S.W 1. 

wave HF. chokes 9d. Very efficient (Vide "Wireless 
World.") 
CERAMIC COILFORMS.-American i-pin ,/6 
6-pin '/9; transmitting grooved 5 by in. 5/6. 

TRANSMITTING RESISTANIES.-E1ectrad; an 
sizes to 50,000 ohms 25-watt 1/9; 50-watt 2/9; 75-watt 
3/6; 100-watt 4/6; 25-Watt, variable, 3/6. 

ROTARY CONVERTORS.-EDC. C7 new; output 
240v. 4oma., 6v. input 37/6, ¡2V. 25/-. 

MICRODISC DIALS .-Utility famous high reduction 
(list 8/6) 3/11. Litzwound 4651cc. I.F.'s 5/6. Exten- 
sion brackets 3d. z-speed reduction dials 9d. 

MAINS TRANSFORMERS.-Bayliss, etc. 350- 
350, 4V. 24CT., 4v. CT., shrouded ¡2/6: tapped autos 
60-watt 9/6. HT8 or HT9, with LT, ¡2/6, with 
rectifier, ¡9/6. Westinghouse LT. transformers 6/6. 

SMOOTHING CHOKES.-Interleaved Stalloy CT. 
zoby., ¡zoma., zso ohms, 3/Il. Liasen zo hy ¡00 ma., 
2/II. 20 hy., 40 ma., I/Il. 
POThNTIOMETERS .-Frost wirewound ¡0,000, 

tapered ganged to separate 50,000 (list i/6) ¡/6. 
Centralab and Igranic 25,000, 50,000, 4-meg., 4-meg., 
2-meg., ¡/6. With switch 2/-. 

MILLIAMMETERS.-Flusb z In. 5f ; super 21 in 
6/9; all ranges 10-amps. Visual tuning meters 
edgewise 5/9. 

McGraw-Hill Publishing Co., Ltd. ... ì15 
N. E. Read (G6tJS) ......... i18 
Radio Resistor Co., Ltd 317 
Radio Society of Gt. Britain ------ 320 
362 Radio Valve Co .......... 311 
Raymart Manufacturing Co Cover iii 
Reliance Manufacturing Co ....... 319 
Sanders, H. E., & Co. ... Cover iii 
Sownon T4,-rnn otO 

Scientific Supply Stores (Wireless), 
Ltd ............... 

Sound Sales, Ltd ......... 
318 
257, 

Streamline Radio, Ltd .......... 311 
Stratton & Co., Ltd .......... 311 
Television Society ......... 320 
The British Institute of Engineering 

Technology ............ 318 
The Keston Manufacturing Co 318 
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Westinghouse Brake' & Signal Co., 
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Wright &. Wearie, Ltd .. 

959 
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Wingrove & Rogers, Ltd ....... 315 

ment. 
46b Farringdon Street, London. E.C.4. MICROVARIABLES.-AIl brass construction; latest 

Telephone Ho/born 9703. ceramic insulation. The finest condensers made; 
15 minfd, 1/4 ; 40 mmid, 1/7; lOO mmfd, I/jo. 

TRANSMITTING TYPE.-.070 in. spacing, Is 

mmfd (neutrallsing),2/9. 4omnhfd. Tuning 3/6. These 
are quality. 
COILFORMS.-Moulded in - RM4 natural bloss 

T H E P 0 L-Y T E C H N I C material, hollow resilient pins i/, in. diameter ribbed; 
identification disc in top. Four types, s-pin, x/6, 

REGENT STREET. LONDON. W.,. 6-pin (standard or to fit 7-pin valvehOlders), '/9; 
7-pin (for bandspread tap), I/Io. Machine threading 
2d. extra. 

A Special Course of Four Lectures-on1' BA1ELITE COILFORMS.-We don't recommend 
these, but they are better than competitors; 4-pin i/-, TELE-VISION'7 6-pini/i. 

- will, be given by AMERICAN CERAMIC Sockets 4-pin, s-pin iod., 
large 7-pin (for 59) 1/-. 50-watt, air ministry dielectric H. J. BARTÓN-CHAPPLE, Wh.Sch,"BISc.,' 4/6. A.C.G.I., A.M.I.E.E., INTERCHANGEABLE RM4. Shortwave coils, 

on Monday evenings, 6.30-8.0, beginning cover 12-1,000 metres, set three 7/9. Each 2/9. Short- 

INDEX TO ADVERTiSERS 
Belling & LeeÇ Ltd ........ Cover ii 
Bennett Television Co., Ltd Cover iii 
British Television Supplies, Ltd .... 319 
Bulgin, A. F., & Co., Ltd ....... -. 257 
Burne Jones & Co., Ltd .... - 317 
Edison Swan Electric Co., Ltd Cover iv 
Eugen J. Forbat ......... 310 
Ferranti, Ltd ............. 257 
Fluxite, Ltd ......... Cover ii 
General Electric Co., Ltd .... Cover ii 
G.2.N.O ................ 314 
W. T. Henley's Telegraph Works 

Co., Ltd ............ 317 
High Vacuum Valve Co., Ltd , 313 
Lectro Linx, Ltd .......... Sis 
Mervyn Sound & Vision Co ....... 3:16 

Undistorted output 5-Watts. 
.0 7 g Car,. Paid. Cash W1h orde, 
.I (.1. or COD. 

We can supply KIT of parts for the 
AMATEUR BAND S.S. SUPER-HET 

at very competitive prices. 

We can Supply an equivalent for any British 
type of Valve at an appreciably lower price. 
Tl'.sc s'alves are Guaranteed for a period of 
6 months from date of purchase and the 
performance to be in no way inferior to that 

of the original valve. 

Send for comprehensive List T.S." 

CHAS. F. WARD, 

I 

V 

MISCELLANEOUS 
AD VERTISEMENTS 
The charge for advertisemeots in these 
columns is 12 words or less 2/-, and d. for 
every additional word. All adv-thements 
must be accompansad by remsttance. Cheques 
and Postal Orders should be made payable to 
Bernard Jones Publications Ltd., and crossed, 
and should reach this office not later than the 
15th of the month previous to date of issue. 

BIRMINGHAM RADIOMART.-The largest mail 
order shortwave dealers specialising in quality equip- 

UI-. 

A.R.R.L. HANDBOOKS 5/3d. post free. G5KA, 
42, Kinfauns Road, Goodmayes, Essex. 

PATENT AND TRADE 
MARK AGENTS 

GEE & CO. (Estab. 1905), patents and trade marks 
throughout the world (H. T. P. Gee, Mem.R.S.G.B., 
A.M.I.R.E., etc.), 51-52, Chancery Lane, London, 
W.C.z (2 doors from Governmebt Patent Office.) 
'Phone: Holborn 2525. Handbook free. 

PATENTS. Trade Marks Advice. Handbook and 
Consultations free-B. T. King, Patent Agents, G.M., 
U.S.A. and Canada, 146a, Queen Victoria Streeg, 
London, o years references. City 6x6x. 

NEW LINES AT 
BARGA IN.PRIÇES 

UNIVERSAL AMPLTF!ERS. 
6-8 Watts undistorted output 
L 6 1 Car,. Paid. Cash wiSh order 

F L. or C.O.D. 
A.C. Double Push-Pull R.C.C. Coupled. 
AMPLIFIER. 

post free. Also Single Resistances ¡n ebonite or brass 
cases, 50 to 4,000 ohms at bargain prites. Callers 
invited. 

N. E.SA DI RS & CO., 4, CRAYSINN RD.. 

LONDON W.C. I. lEI. LHA(ERV 8118. 

FO YLES 
BOOKSELLERS TO THE WORLD 

Stock of nearly three million new and second- 
hand volumes. Catalogues free on mentioning 

interests. 
119-152 Charing Cross Rd., London, W.C.2. 

Telephone: Gerrard 5660(12 lines) 

equipment. Specialised service, GSNI., GzAK. 
OUR CATALOGUE.-Price xd. post free (new and 
revised edition just ready). It will save you pounds- 
not to mention regrets. 
RADIOMART.-The Square Dealers, 4, Holloway 
Head. Retail Branches, sg, John Bright Street, I io, 
Dale End, Birmingham. Telephone: Midland 3254. 

WANTED.-Hightension transformer with secondary 
iving between 1500 and 2000 volts. SeLd price and 

epecification to Box 1006. 

INTRODUCING "HANDBOOK FOR RM)ÎO 
EXPERIMENTERS" (By ' Radio," San Fran- 
cisco). 2936 edition of this snappy short wave manual 
just over, price 5/3d. post free. 
RADIO AJ%IATEUR CALLBOOKS (Spring edition), 

_________ ___ - - -- - 

_i 'tiIOI 
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"ALL TRE WORLD'S A STAGE "WITRtA SHORT- hICK - DEIINITION 7 METRE CO'4YERTER MIDGET JACKS.-lgranic 3d. Be1liu-Lee safety 
i WAVE CONVERTER suitable for Sound, price/less Valve, 70/-; Time Base 

mains plug and socket 6d. Insulated terminals, anode 
connectors id. 6-way battery leads and plugs 6d j Adapt your present Ito Kit for 210 and 405 lines, including blue print, £6/10/.; ' A.C. VAL.VES.-Famous Continental ACVMP. 

I receive TELEVISION HafldbOOk,TElEVISIONUPTO.DATE on latest ACHPT., VMSG., ACSG., ACH., ACHL., PT4., 4/6. 

SEE I SOUND PROGRAMNES system, 25 illustrations, price 2/6, post 4d. ; Weston ACPCTI 5/6. Also rectifiers. 
and ail-world ShOP'" Voltmeters, Double Reading, 0-4-40, Resistance 2,500 BATTERY VALVES.-Non-ring EF Detector, LF, 

- FOR I 

J 

WAVE stations w'tu 
Mervyn A.C. mains Hexode ohms per volt, extra high sensitivity, scale length 6 in., 2/3. LP2., Pa. 2/q; Supower 3/3. Class B 4/6. 

SG2., VMSG., 5/. HPTS., VHPT., /6. 

YOURSELF 
i 

I 

Lj 
Super Converter 
Complete with £4. C.O 

reconditioned and tested, carriage paid, 52/-. Also a 

ige variety o? high class Voltmeters, Milliammeters. AIsIERICAN TYPES 50, IO, 27, 24, 35, 45, 2A5, 

_________________ 
I valve. 7 to 55 metres. etc., by Weston, Ferranti, Elliot, etc., at bargain prlces.i 

2A7, 56, 46, 77, 78, 42, 8o, 81, 25z5 6D6, 6C6, 4/6. 
Others 6/6. 

_____________________ 

Other models from 80!- 
LISTS FREE 

Ficase state requirements. 
REMEMBER.-We are authorised distributors for Resistance Boxes 50-4,000 ohms, Wheatstone type Collins, Tobe, Deutschmann, Hammariund hiational, BENNETT TELEVISION CO., [REDHILL, SURREY. suitable for students and experimenters, price 21/-, Peak, UTC., and carry largest stocks o American 
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A NEW LARGE DIAMETER TUBE FOR TÈLEION EPRODUCUON 

___ -- -- 

- 

I 

i-, Cì.. 

The Ediswan Type CH tube has a screen dia- 
' 

meter of IO" giving a television picture 8" x 6" 

without distortion. I 

The.screen is of special material giving a close 

A 
approximation toa black-and-white picturç_ 

J / Specification: 
Indirectly heated high vacuum tube. 
Heater Volti - - - - . .- - -2.0 

ii / Anode Volts -, - - 3500 ,' 

". ist Anode Volts - - 1200 

: : . 

/ Sensitivity (mm./V.) - - 750/V* 

f / 
. = anode voIt 

List Price £l2.O.O 
- 

r . - r t II 'r-'. 1. . 

ANO 
SHORT-WAVE WORLD MAY, 1936 

TELEVISION DEVELOPMENTS 

R.E.280 
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Zealand: GORDON AND G0TCH (AUSTRALASIA), LTD. 

, .L. 

We also supIy 

HIGH VACUUM RECTIFIERS 

GAS-FILLED RELAYS 

MERCURY VAPOUR RELAYS 

'for Television Scanning 
circuits. 

ENTIRELY BRITISI-Ì MADE 1 
E D IS 
RAD.IO..'YALV:ES 
THE EDISON SWAN ELECTRIC CO. LTD. ISSCI1APINGCRO5SRD.,LONDON,W.Ci 

J 

- . . .., . - . . 
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