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COMMENT OF THE MONTH 
The Problem of the Cheap Receiver 

IN the early part of this year we went to somepains to ascertain the 
factors which were preventing the- average amateur from building his 

own television set. These factors, - it was soon proved, were cost and 
complication. 

At the time it did not appear that either of these could be reduced to 
any great extent, but it was decided to explore every possibility, and in 
carrying out a large number of tests and experiments we were fortunate 
in securing the collaboration of Mr. S. West. 

It was evident that from the home -construction point of view only stan- 
dard components and valves must be employed and that the actual con- 
struction of the complete equipment must be no more difficult than the 
average mains receiver. Also it was appreciated that the receiver should 
be " elastic," or ` ih other words that without any fundamental alteration 
it should be suitable for reception beyond the ordinary service area or, 
with a little modification, for purely local reception. 

With these objects in view several experimental receivers were built and 
from the experience obtained a final design evolved and detailed informa- 
tion on its constrúction was commenced in the preceding issue of this 
journal. This receiver in its original form has a range of approximately 
65 miles and employs a Io -in. cathode-ray tube, and gives very fine results. 
For more local reception the cost can be reduced by using a fewer number 
of stages in the receiver. 

- 

The cost of a television receiver depends primarily upon picture size, 
and a little explanation will make it clear why this is the case. The com- 
plete televisor consists of a number of units-the vision receiver, the time 
bases, the power supplies, and the cathode-ray tube. Whatever the size 
of picture desired the vision receiver remains the same and its only 
modification would be for long-distance or local reception. With a smaller 
tube, however, it is possible to effect economies in several ways. Con- 
siderable saving can be effected in the power supply units, as lower I oltages 
are employed, which means cheaper transformers and condensers. Econo- 
mies can also be effected in the time bases by the employment of special 
design and finally, of course, the cathode-ray tube is much cheaper. 

So great a saving is possible that the cost of the complete receiver, when 
using a small tube, is 

- half that of the normal arrangement and therefore 
not greatly in excess of an ordinary wireless set. 

The same vision unit as described last month is used, for as has been 
mentioned earlier, the vision unit is fundamental, whatever size of tube is 
used, and readers may be assured, therefore, that in building this they 
have. the nucleus of a televisor capable of producing pictures from I in. 
to I z in. 

An article by Mr. S. West explaining some of the technical considera- 
tions in the employment of a small tube appears on page 657. 

Alteration of publishing date : Will readers kindly note that in future ";Television 
and Short-wave World" will be published on the first day of each month. 

643 
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Designed by S. West 

PART II. REDUCING THE NUMBER OF STAGES FOR LOCAL 
AND MEDIUM DISTANCE RECEPTION :: THE TIME BASE, 
THE CATHODE-RAY TUBE NETWORK AND THE RECEIVER 

POWER PACK 
The first part of this article was published last month (October) and it described the construction of the vision receiver 

which, together with the time base, receiver and tube power packs comprise the complete vision equipment. In this issue 
details of the time base, tube network and receiver power pack are given. The final unit, the tube power pack, will be 
described next month. 

This televisor is the result of several months experimental work in the provision of a suitable design for amateur con- 
struction. Cost is low, all components and valves are standard and readily obtainable and the unit construction is so 
simple that it is virtually impossible to go wrong. 

It is designed to be suitable for three ranges -65 miles, 35 miles and 20 miles according to the number of vision-fre- 
queney stages incorporated. Either a 10 in. or 7 in. cathode-ray tube can be employed. 

The construction is just as simple as any ordinary wireless set and requires no special knowledge. .Lining up is of the simplest character and the time bases are very simple to adjust. The amateur constructor can have every confidence in 
his ability to build the receiver and get excellent pictures immediately. 

TELEVISION to a large extent follows conven- 
tional radio practice. Amateurs who have had 
experience in tuning and adjusting normal broad- 

cast receivers will have no difficulty whatever in adjust- 
ing a vision receiver, though certain additional techni- 
que is ordinarily required because of the need for in- 
clusion in a complete vision receiver of the time base, 
which is a departure from ordinary radio practice. 

With a normal sound receiver we get noises that, 
even in the worst cases, have something recognisable 
about them and it is a relatively simple matter to com- 
plete the tuning while aurally observing the effect of 
each adjustment. 

644 

With a vision receiver, the actual transmitted scene, 
or perhaps more correctly, the synchronising pulses 
accompanying the scene, can be heard. The actual 
receiving section of the complete outfit can, therefore, 
be adjusted, more or less accurately, by listening to the 
signal with headphones or a fairly sensitive loud- 
speaker. If this signal, however, is applied to the C.R. 
tube, the chances of a picture resolving are extremely 
remote, the reason being that the time bases are not 
operating at their respective correct frequencies. 

Adjustment of a time base of the usual type is out- 
side the knowledge of the home constructor. He has 
not previously handled anything that is similar to it. 
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CIRCUIT OF THE VISION RECEIVER FOR LOCAL RECEPTION 
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This diagram shows the circuit of the vision receiver modified for local reeepf on. If it is compared with the circuit given ast month it will be 
seen that two vision -frequency stages have been cut out. The two stages removed are shown below and from these and the key letters X, Y, Z it 
will be clear that the removal of either one or two stages according to the distance at which it is wished to use the receiver (20 miles one vision 
frequency stage, 35 miles two stages and 65 miles three stages, is quite a simple matter and does not affect the design in any way. It is suggested 

that no alteration be made to the actual chassis in the event of using a fewer number of stages as the saving that would be effected is trivial. 

It has been observed by the writer that with previous 
home -constructed vision receivers, the novice experi- 
ences his greatest difficulty with the initial adjustments 
required to the time base. 

The reason for this simply 
number of controls to manipulate. These controls are 
all more or less interdependent and he is able to get 
such a large variety of combinations, that the correct 
adjustment becomes elusive and until he gets some- 
thing resembling the transmitted picture, he is literally 
groping blindly. 

It is not an easy matter to give operating instructions 
for a time base. If a normal time base employing a 
Thyratron relay to generate the saw tooth oscillations 
is considered, the controls are: Relay bias, charging 
resistance, paraphase tapping resistance, synchronising. 
feed and picture shift, i.e., there are five controls and 
this is for one base only, either frame or line. There 
are thus twice this number of controls for the complete 
time base. 
.In giving adjustment instructions for this type of 

base, initially the picture shift and perhaps the para - 
phase feed controls may be ignored. We still have, 
however, six controls to adjust. 

It is usual to specify the approximate size to which 
the raster is to be adjusted. 'Then a description of the 
effects when the correct adjustment is approached are 
detailed. It is not at all easy to describe these effects. 
Furthermore, they are too transitory to photograph. 
Obviously some simpler arrangement is very desirable: 

Now a time base can be what is termed " Self t un- 
ning," i.e., one in which the voltages are generited at 
approximately the correct frequency. Accurate con- 
trol is maintained by the transmitted synchronising 
pulses. Or it can be what is termed a driven or distant 
controlled time base, that is, the operation is entirely 
controlled by the transmitter. 
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This diagram shows 
the two stages re- 
moved and it will 
be apparent that the 
procedure is the same 
for either one or two. 
The key letters X, 
Y, Z indicate the 
original connections 

STAGE if STA6E //I 

X 

v 

Each type have their respective advantages. In 
general it may be said that the first, which is almost 
exclusively used in most contemporary designs, is more 
stable with a fluctuating signal and when interference 
is present. The second has the advantage of adjusting 
itself when the synchronising pulses are applied. 

A combination of the two principles would seem the 
ideal. 

The method employed in the vision receiver unit to 
separate the synchronising pulses gives a pulse free of 
picture content and of constant amplitude.* For this 
reason it is possible to use a time base that is, as has 

A New Synchronising Contro] System. Paul D. Tyers, page 609, October issue of Television and Short -Wave World. 
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BUILDING THE TIME BASE 

This photograph shows the front of the time base and the tube mount. 
A detailed drawing showing the wiring is given on the opposite page. 

been suggested above, the ideal, i.e., a combination of 
the two systems described. 

Full constructional details of this time base are given 
here. Its adjustment is extremely simple. Actually, 
there is only one control, incorrect adjustment of which 
will destroy the recognisability of the picture. With 
this control correctly set, an extremely simple task, as 
it is only necessary to watch the screen and rotate the 
control until the picture appears, the remaining controls 
can be finely adjusted so that the picture is of the cor- 
rect size and proportions. 

R12 

R14 

R13 
GRID OF FRAME (RELAY 

VALVE) 

CIO 

GRID OF UNE (RELAY 
VALVE) 

The circuit of the synchronising pulse application network. 

The question of proportions of a television picture is 
rather important. If the voltages fed to the deflector 
plates of the C.R. tube are not sensibly symmetrical, 
form distortion often occurs. 

This type of distortion is not to be confused with 
that occurring when the height/ width of the picture is 
incorrect. When this is so, the distortion applies to 
all parts of the picture. Figures are either tall and 
elongated, or squat and broad. 

With non -symmetrical deflecting voltages, this dis- 
tortion is restricted to a part of the picture. One form 
of it is for features to be elongated towards the top 
of the picture, exaggerating hair and brow. 

In general it may be assumed that if opposite sides 
of the raster are parallel, the deflector plates' voltages 
are balanced. The method of correctly adjusting the 
controls to ensure an optimum picture will be fully 
dealt with in the operating instructions. 

If the photographs of the time base are studied, it 
will be seen that the assembly takes the form of a com- 
plete self-contained unit, that also includes the C.R. 
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The synchronising pulse application network panel. 

TO R2 AND 

G OF VI 

tube electrode potentials network, tube base and sup- 
port. This method of assembly permits short connect- 
ing leads. Also as the high -voltage, potential divider 
is enclosed, possibilities of unpleasant accidental con- 
tact are eliminated. It will be observed that the neces- 
sary controls are grouped accessibly around the end 
of the tube. 

The theoretical circuit of the time base is shown on 
page 648, and it will be seen that the number of com- 
ponents is minimal. The charging resistances in the 
anodes of the type T.31 relays are fixed. Correct 
operating speeds are approximated with the variable 

646 

A plan view of the time base and tube mount with the top removed. 
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THE TIME BASE WIRING 
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This drawing shows the front assembly and wiring of the time base and tube mount. 

bias controls of these two valves. Picture size is, with 
certain reservations, controlled by the resistances R8 
and R23. 

A large number of valves have been tried and no 
troubles at all have been experienced owing to this sim- 
plification. There is a remote possibility, however, 
that the characteristics of a relay may differ largely 
from the average. In this case it is a simple matter to 
increase or decrease slightly the resistance R3. It is 
not considered, however, that this eventuality will arise, 
as the large number of valves used in tests may be said 
to be representative of any normally purchased. 

It may be mentioned here that the picture size is 

647 

inversely proportional to the C.R. tube's third anode 
volts. It is well, therefore, to ascertain that this voltage 
is correct before attributing any difficulty in securing 
the correct picture size to a fault in the time base. 

The synchronising pulse application network is shown 
on page 646. 

Considerable latitude is permissible here and for this 
reason the unit is not actually incorporated in the time 
base proper. At the outset, in the interests of economy, 
the potentiometer RI may be replaced by two fixed 
resistances proportioned R/3R with R approximately 
5,000 ohms. 

The potentiometer is, however, invaluable for impart- 
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MORE ABOUT THE TIME BASE 

THROUGH HOLE 
TO SMALL PANEL SL 

Assembly of components and wiring of left- and right-hand sides of time base chassis. 

ing a fine control to the line base. It is in any case 
desirable when interference is heavy. 

Liberties may be taken with the frame pulse feed 
network as this is not at all sensitive. 

The circuit of the tube electrode potentials network 
shows that a shift voltage for correctly centring the 
picture is derived from the 3rd anode end of this net- 
work. The total series resistance of the network 
across the tube volts is 4.95 megohms = RI plus the 

potentiometer network from which the picture shift 
potentials are derived. The total resistance of this 

I 
0.2 megohms' = R2. The available 

-'-' R 5 1 1 
1 

shift potential thus = x E, where E = full 
R1 + R2 

tube H.T. volts = 4,000 volts. 

DXI 

SL 
CI 

®-11-I 

DX2 

RII 

xX 

Rlo 

Vg 

The theoretical circuit of the time 
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bases. 
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THE TUBE ELECTRODES POTENTIALS NETWORK 

This drawing gives the con- 
structional details of the time 
base chassis. Sheet aluminium 
is used with a wooden dividing 
partition on which the tube 

holder is mounted. 
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There is, therefore, a voltage available for centring 
the picture of 155 volts approximately or half this volt- 
age each side of the 3rd anode. This voltage has 
proved adequate in all cases. 

H.T. p 
+4000.V.I 

26 

*000.V. 
H.Tp 
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The theoretical circuit of the cathode-ray tube resistance network. 

B 649 

It is permissible to ignore any current taken by the 
tube electrodes in calculations such as those above as 
these currents are of a very small order. 

Due to the characteristics of individual C.R. tubes 
varying, it may not be possible to focus the tube cor- 
rectly when using the specified network. Correct focus 
of the tube is achieved when it is possible plainly to 
see each line composing the raster. 

In this event the value of R38 may be slightly varied. 
Correct focus is important, otherwise definition suffers. 
The cases of the condensers C19 and Czo must not be 
allowed to come into contact with the chassis, each 
other, or any earthed point. if the constructional direc- 
tions are adhered to this condition is fulfilled. 

The protecting cover of the C.R. tube base may be 
left off as there is no possibility of accidental contact 
with its terminals. This facilitates connection of the 
X and Y plates through their high resistances to the 
3rd anode by the simple expedient of fitting them to 
the base terminals. The diagram makes this clear. 
They are the resistances R31 and R32. 

It is advisable to use heavy rubber covered cable to 
the tube heater and cathode. Similar cable must be 
used for the high voltage (4,000 volts) negative lead to 
the unit. Elsewhere the insulation of good quality, 
slide -back wire will be adequate. 

For the C.R. tube heater and H.T. supply a Bulgin 
6 -way high -voltage plug and socket is used. The time 
base power is supplied via a 5 -way Bryce block. This 
makes it impossible to confuse the supplies. At the 
same time it ensures ease of connection between units. 
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WIRING THE TUBE H.T. SUPPLY 

This photograph shows the complete vision receiver power pack. 

Actually the entire vision receiver may be moved and 
reconnected in a few moments. 

The H.T. voltages to the time base are compara- 
tively high and reasonable care should be taken with 
the wiring to avoid short circuits occurring at a later 
date. 

Great care must be taken with the disposition of the 

Having switched on, turn this control clockwise until 
the raster is just visible. If this control does not affect 
the raster illumination and it is very brilliant, switch 
off at once and check the connections. Particularly 
examine the resistance R4z. If everything is in order 
it should be possible completely to extinguish the raster 
when R41 is turned full anti -clockwise. 

If the raster is small in size it is advisable to open it 
up with the controls R4, R8, Rzo, R23, in order to 
spread the electron bombardment evenly over the 
screen. 

It is well to cultivate the habit of turning the raster 
out before switching off and to turn it up to the re- 
quired brilliance after switching on. 

It should not be thought that because these precau- 
tions are described at some length, the use of a C.R. 
tube is in any way hazardous. On the contrary, it is a 
very simple piece of apparatus to use. 

Few constructors have, however, had previous ex- 
perience of C.R. tubes and these few notes will doubt- 
less prove of some assistance. 

The Receiver 
Power Pack 

The vision receiver power unit is so straightforward 
that very little description is required. 

The circuit of the vision 
receiver power pack. 

3oo 
O 

3oov. 

v7 
4.v. 25. Q. 

4.v 

RECEIVER CONNECTING LINK 

o O --O O 

I I i 

I 

O 

wiring and components comprising the tube H.T. net- 
work. The voltages necessary can leap quite large 
gaps, particularly when dust has accumulated, thereby 
encouraging the break over by providing a low resist- 
ance path. 

It is, perhaps, as well to repeat the warning so often 
given, regarding the high voltages used in vision 
equipment. 

Under no circumstances must adjustments be made 
to the interior of the chassis with the supply on. It is 
advisable also to ensure that condensers are not hold- 
ing a charge. 

If these simple rules are adhered to there is no danger 
whatever. 

If tests of the unit are made before the final operat- 
ing instructions are given, observation of the following 
precautions will avoid possible damage to the C.R. 
tube. 

The resistance R41 is turned anti -clockwise to the 
extent of its travel. 
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Photograph showing the underside of the vision receiver power pack. 
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BEFORE BENDING, 

APPROX. 6",, 2" 
INCLUDING 
L/ FLANGES. 

Details of cathode-ray tube support. 

The components are assembled on an aluminium 
chassis. The drawings make their disposition clear 
and also give all chassis dimensions. 

An indirectly -heated rectifying valve is employed, as 
this permits the heaters of the various valves in the 
vision receiver to attain their correct operating tem- 
perature before the H.T. voltage is applied. 

No fuses are fitted as the time base and C.R. tube 
power pack will include these. - 

Mains connection is made with a Belling -Lee con- 
nector. A Clix selector board permits the transformer 
primary to be regulated to suit any mains voltages 
between 200-250 volts. 

The heaters and H.T. voltages are supplied via a 
Belling -Lee 5 -way plug and socket. It will be seen 
that no separate earth lead is used, for as one side of 
the heaters is connected to the chassis, this is unnec- 
essary. Care must, of course, be taken to connect the 
heaters to the correct plug terminals. The transformer 
is fitted with an electrostatically screened primary. 

The power unit is capable of delivering approximately 
30o volts at loo milliamps., with 4 volts at iI amps. 
for the heaters. 

Its compact dimensions are well in keeping with the 
rest of the design and make for easy assembly as the 
transformer and choke leads are sufficiently long to be 
used as the larger part of the wiring. 

The arrangements for making the various connec- 
tions have been considered with a view to avoiding con- 
fusion, also to render it extremely simple to intercon- 
nect the various units comprising the complete 
assembly. 

RESISTANCES. 

Drawings showing the component assembly and wiring of the 
upper and underside of the vision receiver power pack. 

LIST OF COMPONENTS, VALUES AND MAKES, FOR TIME BASE 

AND TUBE HIGH -VOLTAGE SUPPLY NETWORK 

Ra 5o,000 ohms Pot. (Reliance) 
R2 15o,0o0 ohms if watt) (Erie) 
R3 r megohm (2 watt) (Erie) 
R4 50,000 ohms Pot. (Reliance) 
R5 2,000 ohms (4 watt) (Erie) 
R6 e megohm (4 watt) (Erie) 
R7 75,000 ohms (2 watt) (Erie) 
R8 20,000 ohms Pot. (Reliance) 
R9 5,000 ohms (r watt) (Erie) 

Reo e megohm (:1 watt) (Erie) 
Rex roo,000 ohms (2 watt) (Erie) 
Rr2 30,000 ohms (4 watt) (Erie) 
Rra 20,000 ohms (4 watt) (Erie) 
R14 x,5oo ohms (4 watt) (Erie) 
Rr5 x,000 ohms (r watt) (Erie) 
Rr6 e megohm (2 watt) (Erie) 
R17 0.5 megohm (2 watt) (Erie) 
Re8 r megohm (4 watt) (Erie) 
Rr9 200,000 ohms (2 watt) (Erie) 
R2o 5,000 ohms (e watt) (Erie) 
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R2r 5,000 ohms Pot. (Reliance) 
R22 1.5 megohms (4 watt) (Erie) 
R23 0.5 megohm Pot. (Reliance) 
R25 200,000 ohms (2 watt) (Erie) 
R26 0.5 megohm Pot. (Reliance) 
R27 r megohm (4 watt) (Erie) 
R28 0.5 megohm (i watt) (Erie) 
R29 0.5 megohm (e watt )(Erie) 
R3o 0.5 megohm Pot. (Reliance) 
R31 r megohm (4 watt) (Erie) 
R32 r megohm (4 watt) (Erie) 

R33 i megohm (4 watt) (Erie) 
R34 2 megohms (x watt) (Erie) 
R35 r megohm (x watt) (Erie) 
R36 0.5 megohm (r watt) (Erie) 
R37 0.5 megohm Pot. (Reliance) 
R38 0.5 megohm (r watt) (Erie) 
R39 0.35 megohm (e watt) (Erie) 
R4o o.r megohm (r watt) (Erie) 
R41 0.1 megohm Pot. (Reliance) 
R42 (r megohm (r watt) (Erie) 
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CONDENSERS. 

Cx o.00r mfd. type 760 (Dubilier) 
C2 50 mfds. 12 V. type 402 (Dubilier) 
C3 o.00x type 62o (Dubilier) 
C4 o.00r type 62o (Dubilier 
C5 o.005 type 62o (Dubilier; 
C6 0.005 type 620 (Dubilier) 
C7 20 mfds. 5o V. type 402 (Dubilier) 
C8 o.005-mfd. type 62o (Dubilier) 
C9 du mfd. type type 4423/S (Dubilier) 
Cro 0.003 type 670 (Dubilier) 
Crx 5o mfds. x2 v. type 402 (Dubilier) 
Cx2 0.5 mfd. type 95o, 4000 volt working (Dubilier) 
Cri 0.2 mfd. type 95o, 2,000 volt working (Dubilier) 
Cx4 0.x mfd. type 950, x,000 volt working (Dubilier) 
Cr5 0.2 mfd: type 103. T.C.C. 
Cr6 o.x mfd. type 950, x,000 volt working (Dubilier) 
Cx7 5o mfds. 50 v. type 3004 (Dubilier) 
Cr8 2 mfds (Dubilier), type BB. 
Cr9 r mfd. type LEG (Dubilier) 

LIST OF COMPONENTS, VALUES 
r -Mains Transformer. type 3ooT/roo 2oo-250 volts Primary 
Secs. 300-0-300 at zoo milliamps 

2-o-2 at 2.5 amps 
4 volts at u amps (Sound Sales) 

1-Smoothing choke 6o henries, 8o milliamps type 6o/8oT (Sound Sales) 
r-8-8 mfd. electrolytic condenser type 9203E (Dubilier) 
5 -3 -way mains selector board (Clix) 

AND 

C2o x mfd. type LEG (Dubilier) 
C2x o.r mid. 4,000 volts working, (T.C.C.) 

SUNDRIES. 
2-Extension spindles. List No. 1oò8 (Eddystone) 
1 -5 -way connecting block (Bryce).. 
2-Insulated valve caps. List No. P92 (Bulgin) 
3-4B.A. Terminals 
x -6 -way high voltage connector. List No. Proo & Pun (Bulgin) 
3 --Sheets paxolin, 6 ins. x 3 ins., 6 ins. x 44 ins 31 X 31 (Peto -Scott) 
Chassis, nuts and bolts, ignition cable, etc. 
6 -5 -pin chassis mounting valve holders (Belling -Lee) 

VALVES FOR TIME BASE 
Vz Mazda Tax 
Vz Mazda AC/P 
V3 Mazda AC/P 
V4 Mazda Tax 
V5 Mazda AC/P 
V6 Mazda AC/P 

MAKES FOR VISION RECEIVER POWER PACK 

s-Mains connector, List No. 1014 (Belling -Lee) 
1 -5 -way plug and socket, List No. 226o (Belling -Lee) 
1-Valve holder, List No. 1135 (Belling -Lee) 
1-Midget stand-off, List No. 1019 (Eddystone) 

VALVE. 
V7 Mullard IW3 (Rectifier) 

NEW OPTICAL METHOD OF 
TELEVISION RECEPTION 

A RECENT SCOPHONY DEVELOPMENT 

(French Patent -8I7 994, Scophony Limited and F. Okolicsanyi). 

THIS patent describes several 
new methods of television recep- 
tion employing supersonic 

waves. Some of these methods dis- 
pense entirely with the high-speed 
scanner, some with the slow -speed 
scanner as well. i'I'he common fea- 
ture of the various combinations is 
that two light relays are placed in the* 
light path of a light source. The 
light passes successively through the 
two relays. At least one light con- 
trol is of the supersonic type, the 
other is either similar or of the Kerr 
cell type. Electrically, the one is fed 
with the picture current, the other 
with the synchronising signals: 

In one of the examples the patent 
indicates that the light of a constant 
light source is modulated in the ortho- 
dox way by a Kerr cell. The light 
then passes through a liquid cell in 
which a quartz crystal generates 
supersonic waves. The associated 
high -frequency oscillator is sup- 
pressed until the saw-toothed syn- 
chronising impulses permit the oscil- 
lations for a very short time. A wave 
group is started from the crystal and 
can be made visible on a screen with 
the usual interference methods and 
with the light modulated by the Kerr 
cell. In conjunction with a mechani- 

cal slow speed scanner the picture is 
then built up. This system is suit- 
able for any practical line number, 
because the starting of the wave 
group is effected without time lag and 
in a most direct way, since time bases, 
etc., are not necessary. 

The electrical connections are inter- 
changeable and another example of 
receiver design can be demonstrated 
by feeding a Kerr cell with the syn- 
chronising signals and the supersonic 
cell with the picture current. In this 
case a kind of supersonic record is 
projected from the crystal into the 
liquid and if the cell is long enough, 
the record will persist for the dura- 
tion of a line. The Kerr cell then 
stroboscopically projects the picture 
cell, flashing each line in turn on the 
screen. An increased light efficiency 
is obtained if the light source also 
flashes synchronously with the Kerr 
cell. 

We understand that the above sys- 
tem is producing practical pictures- 
that is, receiving the B.B.C. trans - 

The next issue of Television and 
Short-wave World will be published 

on Wednesday, Dec.. 1st. 
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missions. It appears to be a third 
type of reception, providing a new 
Method of scanning in addition to the 
existing mechanical and electronic 
methods. The supersonic cell cannot 
be regarded as replacing mechani- 
cally moving solid scanners by liquid 
ones, since it is not the movement of 
liquid which effects the scanning, but 
purely the propagation of compres- 
sion waves in the liquid. The device 
is, therefore, inertialess. 

We hope to publish full details of 
the scheme, described by the inventor, 
Dr. Okolicsanyi, in next month's 
issue of TELEVISION AND SHORT-WAVE 
WORLD. 

THE INVENTOR OF RADIO 
There is still considerable contro- 

versy as to who was the inventor of 
radio. It is claimed in certain quar- 
ters that scientists Hertz, Lodge and 
Popoff, discovered the existence of 
electric waves many years before 
Marconi ever thought about it. Dur- 
ing a patent action -in America, Judge 
Townsend stated, " other inventors 
venturing forth on the sea of electri- 
cal movement met the rising tide of 
the Hertzian waves and allowed them 
to roll by without appreciating that 
this new current was destined to carry 
onward the freight and traffic of the 
world's commerce. They noted their 
manifestations, suspected their possi- 
bilities, disclosed their characteris- 
tics and hesitated, fearing the break- 
ers ahead, imagining barriers of im- 
practicable channels and shifting 
sand bars. Marconi daring to hoist 
his sails and explore the unknown 
current first disclosed the new high- 
way. 
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A NEW IDEA FOR 
LARGE -SCREEN PICTURES 

DETAILS OF A SUGGESTED SCHEME FOR EMPLOYING THE 
CATHODE-RAY TUBE AS A LIGHT VALVE 

ONE of the disadvantages of the 
cathode-ray tube is that the 

` effects " which it produces 
are confined within a glass vessel 
which must be absolutely airtight. If 
the cathode beam could be made to 
operate in air it is probable that bet- 
ter use could be made of it than the 
production of fluorescence. Many 
suggestions have been made for util- 

though in practice it would form part 
of its complete assembly. 

In order to make the idea and its 
method of working clear it will be 
helpful to outline the physical pheno- 
mena which it is believed underlie the 
principles involved. 

It is well known that if two bodies 
have their surfaces brought very near 
together there is an attractive force 

C.R.Tuse 
SCREEN 

The suggested scheme for the employment of a combination of cathode-ray tube and prism as a light valve 

ising the beam in a different manner 
with the object of allowing greater 
latitude in its use, but although 
several of these are ingenious none 
as yet appears to have reached the 
stage of practical development, if we 
exclude optical projection of the 
actual light spot which, of course, 
entails an intensely bright spot and 
certain consequent difficulties in its 
production. 

An idea to make the beam act as 
the control of a light valve is the sub- 
ject of a patent* which has been 
granted to Marconi's Wireless Tele- 
graph Co., Ltd., L. M. Myers and 
E. F. Goodenough. This light valve 
is of a new and special type and is 
external to the cathode-ray tube, 

* Patent No. 466,031. 

between them. For example, if two 
pieces of glass having optically planar 
surfaces be placed with those sur- 
faces together a substantial force is 
required to pull them apart. Simi- 
larly, two pieces of polished mica 
when placed together will at once 
form optical contact even in air, 
while a similar phenomenon is exhi- 
bited with liquids-for example, the 
adhesion between a mercury surface 
and a copper plate. 

The generally accepted explanation 
of these physical facts is that the 
molecules disposed within a sub- 
stance are subject to electrostatic 
forces of surrounding molecules, the 
electrostatic forces within the sub- 
stances being so balanced that the 
molecules take up a particular dis - 
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position characteristic of the sub- 
stance. These forces exerted within 
a substance are represented by the 
term " cohesion." At the surface of 
a substance, however, the forces 
exerted on the molecules are not in 
balance, there being an unbalanced 
force such that attraction will occur 
between the surface of the substance 
and that of another body close there- 
to. 'This attraction is generally 
termed " adhesion.'' 

Since in accordance with the above 
theory the adhesion between two 
bodies is due to electric attraction, it 
should be possible to neutralise this 
attraction, and thereby reduce or can- 
cel out adhesion, by suitably charg- 
ing electrically one of the bodies. Ex- 
periment has shown that adhesion can 
be reduced or cancelled out in this 
way. 

Varying Reflective 
Power 

The working principle of this sug- 
gested valve makes use of the above 
fact, namely, adhesion between 
bodies may be controlled or varied 
electrically. For example, by provid- 
ing a large number of minute bodies 
in combination with an optically pre- 
pared surface of another body, the 
positions of the former may be varied 
by varying the electrostatic state of 
charge and so the optical character- 
istics of the combination will be 
altered. 

It is proposed to employ this phe- 
nomenon by causing it to vary the 
reflective power of a prism, the ar- 
rangement being as shown schemati- 
cally by the drawing. A totally re- 
flecting prism (a) occupies the large 
end of a cathode-ray tube, there not 
being, of course, the usual fluorescent 
screen. Light from a source b is pro- 
jected via a suitable lens system c 
and the prism on to a viewing screen. 
The light, therefore, passes into the 
prism and is totally reflected from the 
reflecting surface ai and then passes 
through a further lens system d to 
the screen. The totally reflecting face 
of the prism is optically polished and 

(Continued at foot of next page) 
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Telegossip 
By Lumen 

Verbiage 
MOST of us know the story of 

the doctor who advised his 
patient to include a proportion 

of carbonised carbohydrates in his 
diet, which on inquiry turned out to 
be common or garden toast. This 
peculiarity of the medical profession, 
which seeks to wrap up a simple des- 
cription in a wealth of abstruse 
terms, seems to be infecting the tele- 
vision profession. 

In â recent text -book we find the 
simple term " focusing " replaced by 
the word " fasciculating," which is 
certainly in the O.E.D., but is no 
better for having been brought out. 
The B.S.I. glossary does not use it, 
and I very much doubt whether any 
manufacturers would appreciate 
being asked for a " magnetically 
fasciculated tube." He would prob- 
ably charge extra for it. 

Another word in the same book is 
" Bildpunkt " for picture element. 
We are slowly absorbing the word 
" raster " since there seems to be no 
exact equivalent in English, but why 
go out of one's way to translate pic- 
ture element into German? It would 
look much prettier in Latin as punc- 
ius scenarum, but wouldn't help the 
unfortunate beginner 'who is trying 
to master a new science. No, let us 
try and keep to the simple terms and 
leave the complication to the theory 
of the subject. 

Communal 
Television 

What has happened to those 
luxury flats which were being 
piped for television? Are the 
occupants looking in every night? 
Have they a set of sockets marked 
" Video," " Sync." and " Sound," 
or, as I strongly suspect, just a com- 
munal aerial and have to button their 
own sets on to it? Perhaps some 
luxury flat dweller will let me have 
his experiences. Talking of flats, I 
heard of a case the other day where 
a television set showed a violent 
snowstorm effect at intervals, 
in spite of the fact that there 
were no neons, cars or other objec- 
tionable things in the neighbourhood. 
Quite by accident it was found that 
the snow scene coincided with the 
movements of the person next door, 

who happened to be a bit heavy- 
footed, and on tracking down the 
trouble it was found that the water 
pipe, which served as an earth con- 
nection, crossed a bit of conduit 
under the boards. The ponderous 
tread of the neighbour had caused 
the pipe to make intermittent contact 
with the conduit, and since neither 
of them were doing their job effi- 
ciently all sorts of stray interference 
was getting back to the set. Moral: 
A sound connection to the water pipe 
is not always .a sound connection to 
earth. Also, old conduits were not 
screwed as is the practice nowadays, 
and they weren't very particular with 
the bonding either, apparently. 

Haywire 
The radio experimenter who scorns 

neat layouts and soldered joints- 
(you know the type-a piece of ply- 
wood that has been used for four 
years, the condensers hanging on by 
one screw, and the bias battery hang- 
ing on its flex) will have been almost 
killed (literally) by television. 

Fancy trying to wire up an H.T. 
circuit on a breadboard with odd bits 
of flex ! And yet there are still some 
of them who pursue their way hap- 
pily. One went into a dealer's the 
other day and said " I have the parts 
of an old Four, and I have just 
got a second-hand ,short-wave kit. 
Can I use them to build a television 
set?" The dealer tactfully said it 
would be a difficult job, and inquired 
where the H.T. supply for the tube 
was coming from. " Oh," said the 
enthusiast, " I've got four old elimin- 
ators, and I thought I'd put them in 
series." 

A Pioneer 
Society 

I note with interest that the Tele- 
vision Society starts this month on 
its tenth session with the good wishes 
of all who know what an uphill fight 
the pioneers had in the early days. 
It was formed at the suggestion of 
Mr. Baird in 1927, and two of the 
original founders, Mr. Denton and 
Mr. Mitchell, are still in honorary 
office in the Society. Very wisely, 
the Council have dissociated them- 
selves from any commercial organisa- 
tion and have confined their activities 
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to purely television matters. The 
enthusiasm of the members and the 
full attendance at the monthly meet- 
ings shows that the Society fills a 
definite place in present-day scientific 
activities. 

The Society has a special appeal to 
the amateur worker in television as 
there is no other method by which he 
can hear the views of professional 
television engineers and discuss his 
own problems with them. Readers 
of this journal would do well to ask 
themselves if they are not missing an 
opportunity of furthering their know- 
ledge of the subject by neglecting to 
apply for membership which is open 
to all interested in television. Parti- 
culars of membership are given else- 
where in this issue. 

"A New Idea for Large -screen 
Pictures." 

(Continued from preceding page) 

upon this face are scattered extremely 
small particles, such as mica crystals, 
of a thickness not amounting to more 
than about too molecules. These 
particles are represented in the figure 
by the broken line. 

Owing to adhesion effect, optical 
contact will normally take place be- 
tween the crystals and the prism face, 
and with such optical contact existing 
the prism will cease to totally reflect 
by reason of the absorption effect of 
the particles. If, however, at any 
particular point on the face of the 
prism the small particles be so 
charged electrically as to cancel out 
or reduce the adhesion force, so that 
optical contact ceases to exist, the 
prism will be totally reflecting at that 
point. 

For the purposes of obtaining tele- 
vision pictures it is proposed to scan 
the mica or other particles upon the 
totally reflecting face of the prism 
with a cathode beam so that the re- 
flecting qualities of the prism at the 
individual elements of its operating 
face will be varied in accordance with 
the television signals. Other sug- 
gestions are made for the employment' 
of the underlying principle, as, for 
example, the use of carbon particles 
and also a very thin mica sheet which 
can be caused to vary its contact with 
the prism face, and although so far 
as is known no practical development 
has as yet been made on the lines 
indicated, the idea is an ingenious 
suggestion for the development of a 
light relay or amplifier which would 
simplify the production of large - 
screen pictures. 
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BAIRD 
TELEVISION LTD. 

WORLD PIONEERS & MANUFACTURERS OF 
ALL TYPES OF TELEVISION EQUIPMENT 

* FIRST IN 1926 
* FINEST IN 1937 

Brilliant pictures, freedom from dis- 
tortion, excellent detail, wide angle of 
vision, extremely simple operation, high 
fidelity sound and all -wave radio are 
among the factors contributing to the 
first-class performance of all Baird 
Television receivers. Incorporating all 
the latest features in television develop- 
ment, every model in the range repre- 
sents the high -water -mark of 
achievement. 

* * * * 
Each television receiver incorporates a 

Baird Cathovisor " Cathode Ray Tube 
which has the outstanding advantage 
of being completely electro-magnetic 
in operation. These tubes can be 
supplied separately with the necessary 
scanning equipment where desired. 
Apart from manufacturing processes, 
stringent tests are made for electrical 
emission, tube characteristics, filament 
rating, and screen quality, and following 
normal picture reconstitution under 
service conditions, every Baird Cathode 
Ray Tube, on completion, is subjected 
to a very high external pressure test. 
Baird " Cathovisor " Cathode Ray 

Head Office : 

One of the New Baird Receivers 
Model T.I I 

Write for latest literature 
describing : 

BAIRD RECEIVERS MODELS T5C, 
T.II, T.12 and T.I3. 

MULTIPLIER PHOTOCELLS. 
12 in. and 15 in. 

" CATHOVISOR " C. R. TUBES. 
" CATHOVISOR" C. R. TUBE 

SCANNING EQUIPMENT. 

Post free on request. 

Tubes are the ideal solution for high 
quality television pictures. 

7C * * * 
A large number of Flat installations have 
already been undertaken by the 
company, and amplifier equipment for 
this purpose is now available. Vision 
and sound are provided " on tap " in 
any room desired, and technical advice 
will be given by the company's experts 
on all points. 

* * * * 
Another new development is the Baird 
Multiplier Photo -electric Cell, of which 
there are two main types, suitable for 
either a concentrated light beam or 
diffused light. The Baird Multiplier 
is a chain of electron permeable grid 
stages, and under service conditions 
current gain factors of the order of 
ioo,000 can be obtained. Cathode 
sensitivity is approximately 3o micro - 
amps per lumen. These Multiplier 
Cells are suitable for all television and 
sound on film work, together with many 
industrial applications where high gain, 
coupled with sensitivity and extremely 
high signal to noise ratio, is essential. 

Laboratories : 

Greener House, 66, Haymarket, Crystal Palace, Anerley Road, 
LON DON, S.W.I LONDON, S.E. 19. 

'Phone: Whitehall 5454 'Phone : Sydenham 6030 
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Progress in Television s 

TH 
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Type M. 46-15 

TYPE M.46-15 
PRICE 15 GNS. 

A selection from the range of Mullard Cathode Ray 
Tubes for Television and Oscillographic purposes 

TYPE NO. 
SCREEN COLOUR & 
APPROX. DIAMETER 

MAX. 
ANODE VOLTS 

DEFLECTION 
METHOD LIST PRICE 

M.46-15 White 15" 5,000 Electro-Magnetic £15 15s. 

M.46-12 White 12" 5,000 Electro-Magnetic £12 12s. 

EM.46-12 White 12" 5,000 Electro-Static £15 15s. 
Electro-Magnetic 

E.46-12 White 12" 5,000 Double Electrostatic £15 15s. 

E.46 -G10 Green 10" 5,000 Double Electrostatic £12 12s. 

E.42 -B6 Blue 6" 2,000 Double Electrostatic E 8 8s. 

A.41 -N4 Green* 4" 1,200 Double Electrostatic £ 6 15s. 

E.40 -G3 Green 3" 800 Double Electrostatic E 3 10s. 

4002 Green 4" 1,000 Double Electrostatic £ 6 15s. 

* Special Long Persistence Screen. 

Write for Technical 
Information Sheets, 
giving full data, to:- Mullard 
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Wireless Service Co. Ltd., 
Cathode Ray Tube Dept., 

225 Tottenham Court Road, 
London, W.I. 

E 
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Experiment has shown that 

excellent pictures are obtain- 

able on small tubes with a 

resultant very great economy 

in receiver cost. This article 

is a preliminary to a series 

describing the practical con- 

struction of a really cheap 

receiver. 

HALVING RECEIVER COST! 
THE POSSIBILITIES OF SMALL TUBES 

ALARGE proportion of the cost 
of a home -constructed television 
receiver is accounted for by the 

C.R: tube and the high voltage gear 
that its use entails. 

Recently a small high -vacuum C.R. 
tube primarily intended for oscillo - 
graph work was introduced by Mul- 
lards. This tube, designated the 
A41-G4/B4, has a 4 in. diameter 
screen, employs electrostatic deflec- 
tion and focusing and requires an 
anode voltage of 1,003-1,200 volts. 
Two types of screen are available, 
either blue or green. A special elec- 
trode assembly is employed that en- 
ables a non -symmetrical _leflection 
circuit to be used with one set of 
deflector plates. 

To amplify this last statement 
somewhat it may be said that it is 
customary to use a push-pull output 
to the deflector plates of an electro- 
statically operated C.R. tube in order 
that the voltages applied to these 
plates may be balanced in respect to 
earth. This is necessary, otherwise 
the picture suffers from trapezium 
distortion. This distortion would 
not be important if shape only were 
affected. Unfortunately, however, 
the entire picture area is distorted. 

It occurred to the writer that it 
might be possible to use this tube as 
a television picture reproducer, as its 
characteristics appeared quite suit- 
able. 

A few preliminary calculations were 
,first made to ascertain the size of 
picture that could be accommodated 
on the 4 in. screen. 

The formula for finding the picture 
size is 

D D 
H = and W - 

V I + r- / 1 

1// I + 

c 

r2 

By S. West 

where H = height of picture. 
W = width of picture. 
D = diameter of the tube 

screen, 
r= ratio VV/H=5/4=1.2s. 

This is derived from the fact that 
the square on the hypotenuse, i.e., 
the diagonal of the picture and there- 
fore the diameter of the tube, is equal 
to the sum of the squares on the two 
sides. 

Converting to m/ms for conveni- 
ence. The diameter 4 in. = 103 
m/ms. approximately. 

Thus a picture 8o by 64 m/ms. can 
be accommodated on the screen of 
the tube. We can permit the corners 
to roll over the edge cf the tube a 
little and aim at a picture, say, 90 
by 72 m/ms. 

The deflection sensitivity of the 
tube is given as .39 mm/V. for one 
set of plates and .28 mm/V. for the 
other. 

If we assume that the plates with 
the lower sensitivity are to be used 
for the large dimension of the pic- 
ture we calculate the deflection volt- 
ages necessary when connected jn 

this way, then regardless of the ar- 
rangement ultimately used, the de- 
fleeting voltages will prove adequate. 

The long side of the picture is to 
be 90 m/ms. The voltage required 
to deflect the spot to this measure - 

90 

.28 volts 
approximately. 

So far everything has been quite 
simple. We have not yet considered, 

ment is that is 32o volts 

Fig, i 

The resistance Ks reduces 
volts applied to the second 
anode. It should be noted 
that any change to its value 
necessitates slight readjust- 
ment of the focus potentio- 
meter R2. Symmetrical 
deflection is furnished when 
the X and Y plates are 
connected as shown by dotted 
lines. The values of C2 
and C3 must then be 
accurately calculated. 
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EXCELLENT PICTURES ON A SMALL TUBE 

however, the permissible size of the 
light spot with this small picture. 

The picture vertically is composed 
of 405 lines, The light spot should 

72 
therefore not exceed -- m/ms. 

405 
diameter. That is, .18 m/m. dia- 
meter. Now it is not possible to re- 
duce the light spot to this size with 
this type of tube. We can 1 -educe it 
somewhat by increasing the anode 
voltage, but this is not desirable. It 
should be remarked that the above 
observations do not take into account 
that part of the picture relegated to 
purposes of providing synchronism. 
This eases the position somewhat. 

At this juncture it was decided to 
make a rough test with a picture this 
size, utilising gear that was already 
connected. Accordingly the picture 
on the screen of a ro -in. tube 
was reduced to the dimensions that 
the small tube can accommodate. 

In spite of the fact that the tube 
was not focused, definition was quite 
good. It would therefore seem, al- 
though this is a little difficult to ex- 
plain, that for a small picture the 
spot diameter may exceed the thick- 
ness line. 

It was therefore decided to conduct 
some tests with the small Mullard 
tube. 

The receiver employed for these 
tests was that designed by the writer 
and described in the October issue. 
For those desirous of effecting a large 
economy and content with a small 
picture, the small tube offers an alter- 
native that will give some excellent 
entertainment and some very valu- 
able experience in the handling of 
C.R. tubes, as the circuits employed 
are in every way similar to those re- 
quired with a large tube. 

The time base circuit and tube net- 
work used for the tests are shown by 
Fig. 1. It will be seen that the same 
H.T. supply is used for the Tube and 
time base, the reason for this being 
that a 1,300 -volt power pack was al- 
ready available. It is not necessarily 
the best arrangement. The resistance 
R3 controls brilliance and R2 focus. 

The adjustment of this latter re- 
sistance is critical and some care was 
necessary in arriving at the optimum 
setting. The resistance RI was 
fitted partly to reduce the H.T. ap- 
plied to the second anode and also to 
observe the effect of increasing volts 
on this electrode above normal. 

Existing ro,000-cycle and 5o -cycle 
saw -tooth voltage generators were 
used to furnish sweep voltages. 
These were modified to provide an 
unbalanced output, i.e., two . aloes 
only in each were used, a relay and a 
triode amplifier. 

Modulation was applied through 
the condenser CI, the grid of the 
tube being returned through the I- 
megohm resistance R4 As the cath- 
ode end of the tube is earthy, it is 
obviously preferable to use a direct 

Fig 2. Method of obtaining bias 

grid connection obtaining bias for 
the tube from a potentiometer across 
the vision receiver H.T. supply. See 
Fig. 2. The method used was, how- 
ever, more convenient.- It will be 
noted that no means for centring the 
picture are provided. For the initial 
tests this was not considered neces- 
sary and subsequently it was found 
that the picture was almost central 
in spite of this. No doubt in some 
cases a shift voltage will be required. 
It is a very simple matter to provide 
this. 

This arrangement was then con- 
nected to the output of the vision re- 
ceiver. With the brilliance and focus 
controls correctly adjusted .a good 
picture was obtained. 

'It was observed that the picture 
tended to compress at the base, the 
top half of the picture being elon- 
gated. Several alterations were 
made to the slow speed hase which 
effected improvement. It is con- 
sidered that it may be desirable to 

Will readers kindly note that the 
December issue will be published 
on the Isteof the month, Wednesday. 
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use some form of symmetrical deflec- 
tion to one set of plates. At the time 
of writing no such arrangement has 
been tried. It is desired to avoid this 
complication if possible. (There was 
found to be an optimum arrangement 
of deflector plate connections to ob- 
tain the best proportions and shape 
for the picture. 

The tube is very simple to use. The 
writer used a tube with a blue screen. 
This gives a pleasant picture. Due 
probably to the robust composition of 
the screen, the picture when viewed 
through the glass walls of the tube 
seemed very much brighter than 
when viewed in the usual way. (It 
is hoped to arrange for the produc- 
tion of tubes with a normal black and 
white screen.-Ed.) 

An entire evening programme was 
enjoyed with the small tube. The 
small size of the picture and its un- 
usual colour assume unimportance 
after the first few minutes viewing. 

It is possible easily to read all cap- 
tions, including those in the " News 
reels." The individuals comprising a 
group are quite clear and defined. In 
brief it can be said that the picture is 
an accurate miniature of the conven- 
tional large picture and it 
very definite entertainment possibili- 
ties. (The low cost of the tube and 
the gear associated with it places 
television within the reach of a vastly 
increased number of home construc- 
tors. 

Television Lectures 
A series of lectures on television is 

to be given on Tuesday evenings 
from 8 p.m. to ro p.m., by Mr. H. J. 
Barton-Chapple, B.Sc., A. C. G.I., 
D.I.C., A.M.I.E.E., at the L.C.C. 
Norwood Technical Institute, 
Knight's Hill, West Norwood. 

The syllabus is very comprehensive 
and includes the following : Historical 
development; reasons and methods 
for scanning; electron cameras; 
limitations; correcting devices em- 
ployed; radiating the vision signal; 
types of modulation; ultra short 
waves; signal range; electrified layers' 
in atmosphere; forms of light modu- 

, lation and control; photo electricity; 
modern photo -electric cells and elec- 
tron multipliers; co -axial cable dis- 
tribution; cathode-ray tubes ; time 
base -generators; electrostatic and 
electromagnetic operation; synchro- 
nising; different types of complete 
television receivers, etc. 
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HOME CONSTRUCTION 
TECHNICAL constructors are 

beginning to realise that they 
can make their own television 

receiver much more cheaply than was 
at first anticipated, if they are pre- 
pared to build some of the compon- 
ents. The mystery which surrounded 
the design of television components 
in the early days is now being slowly 
dispersed. Constructors are finding 
that I.F. and H.F. coils can be very 
easily made and at very low cost, 
and, as some seven or eight coils are 
generally required in every receiver, 
the home -constructed coil represents 
a very big saving. 

Careful buyers can also obtain com- 
ponents at very reasonable prices by 
asking for radio components rather 
than television components, which 
appear automatically to be priced 
higher. 

BRITISH LEAD IN TELEVISION 
One of the clearest indications 

that Britain leads in the design of 
television transmitters and receivers 
is shown by the number of visitors 
that have come from foreign coun- 
tries to gain first-hand knowledge of 
our developinents. Not only are we 
ahead technically and theoretically, 
but we have put our knowledge to 
every practical advantage. Visitors 
from most European States, Ameri- 
ca, Australia, South Africa, and even 
Persia, have come along and been 
most agreeably surprised at the pro- 
gress made in the last year or so. 
Perhaps some of these foreign coun- 
tries have been wise in letting us do 
all the spade -work for they can now 
go ahead with their own installations 
without having to worry very much 
about experimenting with transmit- 
ters and receivers. British design 
will apparently be used in most parts 
of the world. 

FIVE -BAND ALL -WAVE 
RECEIVERS 

The introduction this year of a 
number of all -wave receivers cover- 
ing the 7 -metre sound channel has 
helped the sale of television receivers 
more than was at first expected. 

Many listeners in the television ser- 
vice area who have been hearing the 
accompanying sound transmission 
sent out from Alexandra Palace have 
had their curiosity aroused to such 
an extent that they have purchased a 
television receiver in order to see all 
that is going on. When all sets cover 
7 metres so that listeners can get 
some idea of the television pro- 
grammes then a further increase in 
sales of television sets can be 
expected. 

Modern all -wave receivers with 
higher efficiency and effective auto- 
matic volume control have to a great 
extent made reception of short-wave 
signals more certain, but so much 
more could be done if our Colonial 
and foreign transmitting friends 
could realise just how important it is 
to use multi -wavelength transmitters. 
Probably the Americans do more in 
this line than any others, with per- 
haps the B.B.C. as a -very good 
second. For this reason alone British 
listeners tune in to American short- 
wave stations most of all. 

W I OXDA 
Those who like hearing unusual 

transmissions should make a point of 
endeavouring to pick up station 
WioXDA, which is the call sign of 
the schooner Morrissey, which is 
now coasting off Labrador. This 
schooner is actually on a scientific 
expedition but has on board a very 
powerful ao-metre short-wave trans- 
mitter with which it keeps in contact 
with American and other stations. 
Those who have a good all -wave re- 
ceiver will be able to hear this vessel 
most evenings after about 9 p.m. 

TELEVISION MAKE-UP 
Owing mainly to the efforts of the 

make-up expert, Mary Allan, at the 
Alexandra Palace, artists are finding 
that the make-up required when fac- 
ing the television camera is, if any- 
thing, less than that required in the 
film studio. Those who have seen 
the two television announcers, Eliza- 
beth Cowell and Jasmine Bligh, have 
remarked on the fact that their 
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studio make-up is very slight and 
would pass unnoticed out of doors. 
Some notable people who have been 
televised have declined to be made 
up with, apparently, very little loss. 

LINKING SOUND AND VISION 
PRO GRAMMES 

It is interesting to note that the 
B.B.C. are toying with the idea 
of relaying, for the benefit of 
those having vision receivers, the 
Saturday night variety from St. 
George's Hall. There are a number 
of technical difficulties, but first of 
all, the co -axial cable which now 
links B.H. with the Alexandra 
Palace has to be moved to St. 
George's Hall. 

There is also the problem of fixing 
the Emitron camera on the stage at 
St. George's Hall in such a way that 
it will not affect the view of the 
audience. However, it is hoped that 
these difficulties will be overcome and 
that by the middle of December tele- 
vision programmes will include the 
excellent variety now restricted to 
the use of medium wave listeners. 

This is but the beginning of a 
general improvement in television 
programmes for there is no reason 
why some more of the better sound 
transmissions cannot be televised. 
This will save the B.B.C. money, for 
if they can make one programme 
serve for both sound and vision, then 
so much the better. 

A RELAY FROM ELSTREE 

Those who saw the relays from the 
Pinewood Film Studios must have 
realised that this was but an intro- 
duction to outside broadcasting. The 
Pinewood relay was one of the most 
successful ever carried out via the 
television van, and it is hoped that 
the new relays from Elstree, which 
are scheduled for November 23 to the 
26 inclusive, will be equally as popu- 
lar amongst viewers. Associated 
British Pictures control the Elstree 
studios, and it is hoped that Charles. 
Laughton will be televised, for he 
will be on the " set " during the 
period when the relays will take place. 
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A NOEL COWARD PLAY FOR 

TELEVISION 
Mr. Noel Coward has cabled from 

America permission for the televising 
of his play " Red Peppers." Those 
who were fortunate enough to see 
" To -night At 8.30," wi11 remember 
that " Red Peppers " was one of the 
famous one -act series featured in it. 
It is being broadcast on November i 
and 5, and is being produced by 
Reginald Smith. The part of George 
Pepper is to be taken by Richard 
Murdoch, and Marjorie Sandford will 
be Lily Pepper. This will be the first 
Noel Coward play to be televised, 

RELAYS TO THE NORTH 
POLE 

The Russian expedition to the 
North Pole appears to be well looked 
after. They have been in contact 
with amateur transmitting stations in 
various parts of the world, including 
two from Britain, and are in com- 
munication with Moscow, so that 
messages from relatives are sent 
every day. At the end of September 
a special relay of music was sent from 
Paris via Moscow to the North Pole, 
and reports just received indicate 
that ioo per cent. reception was ob- 
tained. There does not seem to be 
any limit to the tie-ups that can be 
made on short -waves, and in fact, 
the difficulty seems to be of finding 
new out-of-the-way spots that have 
not So Par been brought into promin- 
ence by means of short-wave broad- 
casting 

RECEPTION ON 10 METRES 
Those who have a modern all -wave 

receiver that covers the to -metre 
band should make a point of listening 
occasionally on this channel during 
the afternoons. Although, generally 
speaking, there are about zo hours a 
day when the to -metre band is almost 
devoid of signals, the odd four hours 
are well worth. finding. After lunch 
most days, particularly when the 
weather is good, signals can be 
picked up from all over the world at 
unbelievable strength. "There is also 
a curious mixture of stations, such 
as American, British, European, Aus- 
tralian, and even Siamese, which 
have been heard in the space of one 
hour. 

TRANSMITTERS FOR 
EMERGENCY USE 

In America they make every use of 
miniature 5 -metre transmitters for re- 

laying Press messages on race tracks, 
and even on police cars. In this 
country the, 5 -metre and ultra -short 
wave bands generally are ignored by 
commercial bodies, but this appar- 
ently is due not to lack of imagination 
but to the failure of the various 
people concerned to obtain the trans- 
mitting permit from the G.P.O. One 
of the leading London boroughs has 
been endeavouring to obtain permis- 
sion for the fitting of a 5 -metre trans- 
mitter and receiver to a fire -engine, 
the idea in mind being to keep in 
touch with the fire- station when a 
telephone is not handy. So far their 
endeavours have been fruitless, for 
they have completely failed to obtain 
the necessary licence. 

AMERICAN BIG -SCREEN 
TELEVISION 

A new type of television receiver 
has been developed in the Kolorama 
laboratories at. Irvington, New Jer- 
sey. The tests have been most suc- 
cessful with a screen 4 ft. by 5 ft. in 
size, with fair definition. This appar- 
ently is the first public demonstration 
of big --screen television in America, 
but from reports it does not appear to 
have reached the standard of results 
given by British receivers of a 
similar type. The American picture 
is shown on a glass screen, and the 
cathode-ray tube has been completely 
eliminated. 

THE LORD MAYOR'S SHOW 
On. November 9 is to be televised 

the Lord Mayor's Show, and it is felt 
that this relay will be quite as 
successful as the televising of the 
Coronation. Three cameras are to be 
in use in Trafalgar Square, so that a 
comprehensive view of the procession 
will be 'obtained as it moves down the 
Strand and turns into Northumber- 
land Avenue. Two cameras will be 
used for long shots, while a third is 
being erected in a position to obtain 
excellent close-ups. 

ARMISTICE DAY 
An interesting problem has arisen 

over the televising of the Cenotaph 
Service on November i i. Again 
three cameras are to be used, of 

Alteration of Publishing Date 
Commencing next month the pub. 
lishing date of Television and Short. 
Wave World will be the 1st of 

each month. 

which two are to be at' first -floor 
level on Richmond Terrace. The 
third is to be used for a long -shot 
down Whitehall, and including Big 
Ben. It is hoped that precisely at 
r i o'clock the face of Big Ben will be 
televised; --but this rather depends on 
weather conditions. 1f the weather 
is dull, then everything will be satis- 
factory, but if the sun should be 
shining, it so happens that on 
November II it will be directly over 
Big Ben at t i a.m. and will he shining 
in the lens of the camera, so making 
transmission impossible. The tele- 
vising of the Cenotaph service will be 
rather a big thing, for it will include 
long -shots of the King, and of every- 
thing that happens during the morn- 
ing. 

VALVES FOR AMATEURS 
During the past few months more 

than the usual quota of American 
valves suitable for amateurs have 
been imported into this country. 

This, fortunately, seems to be a 
blessing in disguise, for no less than 
four British valve -makers have de- 
cided to produce valves suitable for 
amateurs, both as regards charac- 
teristics and price, and to do so with- 
out delay. It appears that the small 
market always quoted by our promi- 
nent valve -makers is not quite so 
small as it was made out to be. Hence 
the sudden interest in amateur 
activities. 

A NEW PROGRAMME FROM 
ALEXANDRA PALACE 

Those who saw the " Mizzen Cross 
Trees " series of presentations by 
Stephen Thomas, will be glad to 
know that a similar series is scheduled 
for November ' i and 5, entitled 
" Powder and Pipe Clay." It will be 
remembered that " Mizzen Cross 
Trees " dealt with early sea shanties. 
" Powder and Pipe Clay " is a 
presentation of soldiers' songs since 
the days of Agincourt. The earliest 
song to be dramatised is the Agin-, 
court song, written in 1415. 

The Tipperary of Cromwell's day, 
Lillibullero, also Polly Oliver, and 
several other songs of a similar type, 
will be re -lived. This programme 
will call for very quick changes, for 
soldiers are to be shown in period 
costumes, while for one section there 
will be a number of French women 
soldiers, or vivandières, of the Post - 
Revolution era. Irene Prador is to be 
featured in this programme. 

www.americanradiohistory.com



NOVEMBER, 1937 

7ILE`liSlOt1 
AND 

SHORT-WAVE WORLD 

AND MORE REFLECTIONS 

TELEVISING SPORTS EVENTS 
There is a considerable amount of 

apprehension in certain quarters over 
the success of -the special football 
game televised from Highbury. This 
experiment was most successful, for 
in spite of the smallness of the screen 
it was possible to identify each 
player. Sports promoters feel that 
this may have the effect of reducing 
attendances at London matches, so 
very shortly a decision is to be taken 
as to whether television and football 
games are to " get together." 

INTERFERENCE TO RADIO 
Not so very long ago a committee 

was set up to investigate the problem 
of interference to broadcasting. 
Certain suggestions were put forward 
and it seemed at the time as if inter- 
ference to radio would eventually be 
overcome. To date, however, noth- 
ing very much has happened, despite 
the fact that interference is now much 
more of a problem than it was a year 
ago, owing to the more general use 
of all -wave receivers. Those who are 
operating television receivers also find 
a considerable amount of local inter- 
ference which sometimes spoils syn- 
chronising and the picture. It is 
about time that legislation made it 
possible for the Post Office to elimi- 
nate the interference after once it has 
been located. At the present moment, 
although their efficient detector vans 
are' more than capable of finding 
local interference, they have no 
power to stop it even when it has been 
found. 

Probably if the B.B.C. television 
outside broadcasts arc ruined a little 
more often by preventable inter- 
ference, then something may be done. 

JOURNEY'S END 
A very fitting transmission for 

November ii is Journey's End, the 
famous war play by R. C. Sherriff, 
which is to he televised during the 
evening performance for a period of 
one hour. The production will be 
handled by George More O'Ferrall, 
and it is hoped to reproduce the 
atmosphere of the trenches by the use 
of film sequencies in addition to 
sound and other effects. 

BIG -SCREEN TELEVISION 
IN CINEMAS 

The new Odeon Alhambra, in 
Leicester Square, is to have a big - 
screen television installation. This is 

quite an innovation, and if satis- 
factory, every Odeon cinema within 
the television service area Will be so 
fitted. Just how this television is go- 
ing to be used has not been made quite 
clear, but it is supposed that impor- 
tant events, such as the Boat Race, 
will be televised direct to cinema 
patrons. 

GERMAN TELEVISION 
Work on two new mountain -top 

television transmitters in Germany is 
still progressing. They will pro- 
bably be finished by the end of this 
year,' although at the moment the 
scaffolding has not been removed 
from the higher parts of the Brocken 
tower. It will be very interesting to 
find out just how far transmissions 
from Brocken tower can be received. 

AMERICAN POLICE AND 
TELEVISION 

The American police method of lin- 
ing up suspected criminals before a 
whole crowd of interested persons for 
identification purposes is well-known 
by means of the many films that have 
been made of this particular feature. 
This system is to be extended, and a 
recent demonstration at the N.B.C. 
Headquarters at Radio City has 
proved that the line-up of criminals 
and suspects could he televised to a 
large number of police stations in a 

given area. This would increase the 
possibility of suspects being identified 
owing to the large number of people 
who could m atch the parade simul- 
taneously. 

The Television Society. 
10th Session, 1937-38 

HE following lectures are an- 
nounced by the Society for the 
opening of the Tenth Session : 

Wednesday, November io, at 
7.30 p.m.-` ̀ Television Images-An 
Analysis of their Characteristics 
by L. C. Jesty, Esq. (Assoc. Mem.), 
and G. T. Winch, Esq., of the 
G.E.C. Laboratories. 

Wednesday, December 15, at 
7.3o p.m.-Demonstration of the 
" Murphy " Television Receiver, by 
K. S. Davies, Esq. (Fellow). 

All the above meetings will be held 
in the Physics Lecture Theatre, Uni- 
versity College, Gower Street, Lon- 
don, W.C.I. 

Tickets of invitation are available 
to non-members on application to the 
Lecture Secretary, G. Parr, Esq., 68 
Compton Road, N.2 I, and full parti- 
culars of membership can be obtained 
from him, or from the General Secre- 
tary, J. J. Denton, Esq., 25 ,Lis- 
burne Road, N.W.3. 

Miss Patience, the "dream girl " of the National Broadcasting Company's televi lion technicians, 

has become a reality. She ie a beauty created exactly to specification for the Iconoseope eamera ; 

strong enough and patient enough to withstand the rigors of the long experimental periods. 
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MULTIPLIER 
PHOTO -CELLS 

A DESCRIPTION OF TWO NEW 
TYPES THAT ARE COMMERCIALLY 

AVAILABLE 

Baird Multiplier photo -cell 
type ML. 

SECONDARY -EMISSION photo- 
cells are now a commercial 
article. Baird Television, Ltd., 

produce two types employing the 
Weiss principle of secondary emis- 
sion which are specially suitable for 
the amplification of weak signals with 
a wide frequency band without dis- 
tortion. The advantages of this type 
of cell are a very high gain without 
the disadvantages of valve amplifier 
stages such, as the Schott effect, in- 
stability and microphony. 

The multiplier photo -cell combines 
the principles of secondary and photo- 
electric emission. If an electron 
strikes a metal surface at a suffi- 
ciently'high velocity, the impact may 
cause secondary electrons to leave 
the surface. The ratio of secondary 
electrons to primary depends upon 
the nature of the surface and the 
velocity of the primary electrons and 
with suitable conditions factors of 8 to 
To are obtainable. Secondary emis- 
sion starts when the velocity of the 
primary electrons is approximately To 

volts and rises to a maximum between 
25o and 50o volts. 

As the mechanism of secondary 
emission is similar to primary photo- 
electric emission, and not akin to am- 
plification by ionisation, which intro- 
duces a time factor into amplification, 
the output of the multiplier follows 
the modulation of the primary emis- 
sion without time lag even at the high, 
frequencies required for television. 
The only attenuation is that due to 
the very small inter -electrode capa- 
city of the electrodes. 

Baird multiplier photo -cells are at 
present available in two main types : 

Type. MS has a small cathode of 15 
sq. cms. for use with a concentrated 
light beam, while type ML has a 
large cathode of 25o sq. cms. for dif- 
fused light operation. Other cells 
can also be supplied to suit indivi- 
dual requirements. 

How the 
Cell Functions 

The Baird Multiplier photo -cell has 
a chain of secondary amplifying 
stages, and the electron current 
passes in sequence down the chain, 
being amplified at each stage. The 
stages consist of grids, the surfaces 
of which are specially prepared and 
treated to have a high secondary fac- 
tor. The primary electrons incident 
upon the first grid liberate second- 
aries at low velocity which are at- 
tracted by a positive potential through 
the meshes to the second grid. This 
they strike with sufficient velocity to 
liberate further secondaries, which 
are in turn attracted onward down 
the chain. 

The grids are parallel circular discs 
inside a metal screen with an aper- 
ture to allow the elections from the 
photo -electric cathode to reach the 
first grid. 

A secondary emitting plate is pro- 
vided at the end of the multiplier, 
and the electrons from the last mul- 
tiplying grid impinge on this. As 
mentioned earlier, a secondary fac- 
tor of 8 can be obtained by a solid 
surface and hence a large multipli- 
cation takes place in the last stage. 
The electrons liberated from the plate 
are collected by an unsensitised open 
mesh grid and pass into the output 
circuit of the multiplier. 

Technical 
Data 

The photo-electric cathode has a 
primary sensitivity of about 3o micro- 
amperes per lumen and as it has the 
usual spectral sensitivity for caesium 
the cells may therefore be used for 
infra -red detection and the amplifica- 
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Type MS Multiplier photo -cell for 
use with concentrated light beam. 

tion of infra -red signals. For special 
requirements rubidium cells can also 
be supplied. 

Multiplication 
The overall multiplication obtain- 

able with these cells is, of course, 
dependent upon the number of stages 
and the voltages supplied to each 
stage. Satisfactory results have been 
obtained, using an overall voltage of 
T,000 to 1,5oo in the 9 -stage multi- 
plier, which corresponds to Too to T5o 
volts only between successive stages. 
Under these conditions, an overall 
multiplication of io,000 to 20,000 can 
be obtained, but using higher voltages 
and/or more stages any factor of 
multiplication can be obtained. The 
limit to the useful number of stages 
used and voltages applied is governed 
by the output current, which should 
not exceed T milliampere to ensure 
stable operation. The amplification 
factor per stage is dependent upon 
the voltages applied to the grids and 
is variable up to 4. 'The ratio of sig- 
nal, to unwanted background noise is 
of the order of 200 times that given. 
by a thermionic valve amplifier of 
equivalent gain. 

The electrical connections to sup- 
ply the potentials to the multiplier 
grids can be made from a potentio- 
meter supplied with direct current 
from a rectifier or batteries, and the 
output circuit connections will depend 
upon particular requirements. These 
cells have an extremely long life. 

SCOPHONY, LTD. 
The telephone number of Scophony, 

Ltd., of (Thornwood Lodge, Camp - 
den Hill, London, W.8, has now been 
changed to Park 94.94. 
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THE TELEVISION ENGINEER 

THE DESIGN OF 

THE G.E.C. 
TELEVISION 
RECEIVE R 

(MODEL BT 3701) 
By D. C. ESPLEY, M.Eng., A.M.I.E.E., and G. W. EDWARDS, B.Sc., D.I.C. 

Research Laboratories of The General Electric Co., Ltd. 

This article gives data of the design of the G.E.C. Model BT37oi 
television receiver and includes the circuit arrangements of the 

several units employed. 

THE receiver channel itself is of 
the superheterodyne type for 
both the vision and sound sig- 

nals according to the G.E.C. system 
in which a single local oscillator pro- 
vides the heterodyning frequency for 
the two carriers. It is thus possible 
by tuning to the sound signal, as in 
a normal radio receiver, to obtain 
simultaneous correct tuning adjust- 
ment for both channels. 

The local oscillator frequency is 
located between the incoming car- 
riers at 41.95 mc. giving sound and 
vision intermediate frequencies of 

0.45 mc. and 3.05 mc. respectively 
The general arrangement of the re- 

ceiver is shown in Fig. i. Sound and 
vision signals, received on a common 
aerial, are first amplified by a single 
radio frequency stage and fed to a 
frequency changer, both of which 
provide common amplification for the 
two signals. IThe sound and vision 

The chassis of the G.E.C. tele- 
vision receiver showing the sound 
and vision receiver beneath the 
cathode-ray tube and the time 

base on the right. 

modulated I.F. carriers are separated 
in the frequency changer <mode cir- 
cuit and fed to their respective I.F. 
amplifier channels. Following I.F. 
amplification the sound channel is 
largely of conventional design. The 
vision signal after rectification is fed 
to a single stage picture frequency 
amplifier supplying the necessary 
modulation voltage for the cathode- 
ray tube. A separator stage feeds 
synchronising impulses to two time 
bases providing the scanning volt- 
ages for the cathode-ray tube. 

Operating voltages for all parts of 
the receiver are obtained from a 
power supply unit. 

For the purpose of description, the 
receiver can conveniently be divided 
into three parts : 

Receiver unit --sound and vision 
channels. 

Time base unit. 
Power supply unit. 

Vision 
Channel 

The vision channel consists of an 
R.F. amplifying stage followed by â 
frequency changer, five I.F. stages, 
signal rectifier and picture frequency 
output amplifier with synchronising 
signal separator. 

r DIPOLE 

R.F. FREQUENCY 
AMPL! CHANGER 

SOUND I.F 

VISION 

SOUND SOUND 
DET. OUTPUT 

VISION VISION 
DET. OUTPUT 

POWER 
SUPPLY 

UNIT 

SYNCH. 
SEPARATOR 

L.F.& H F. 
TIME BASES 

Fig..i.-Schematic diagram .of receiver circuit. 
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Fig. 2. A.F. Amplifier and frequency changer. 
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R.F. AMPLIFIER AND FILTER UNIT 
It will be considered under the fol- 

lowing sections :- 
Aerial and input circuit. 
R.F. stage and frequency changer. 
I.F. amplifier stages. 
Rectifier and picture frequency am- 

plifier. 
Synchronising signal separator. 

The concentric feeder from the 
dipole aerial is terminated at the re- 
ceiver end in a step-up transformer 
to match it to the input circuit of the 
first valve. This transformer also 
serves the purpose of reducing the 
effect bf any direct pickup on the 
feeder. 

Since the aerial is used to receive 
both sound and vision signals, the 
secondary is tuned to 44 mc. by the 
grid -earth capacity of the R.F.'am- 
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Fig. 3. Signal rectifier and output circuit.. 

plifier valve (pentode, MSP41) and 
damped by a terminating resistance 
to cover the necessary band width of 
both the sound and vision channels. 

R.F. Amplifier (MSP 41) and 
Frequency Changer (X41) 

The conversion of both sound and 
vision incoming carriers to frequen- 
cies suitable for I.F. amplification is 
obtained by the use of a single local 
oscillator situated between the two 
carriers. 

The triode portion of an X4t 
(triode-hexode) frequency changer 
provides the local oscillator frequency 
of about 42 mc. The resulting differ- 
ence frequencies of 0.45 mc. and 3.05 
mc. in the anode circuit of the 
hexode, produced respectively from 
the 41.5 mc. sound and the 45 mc. 
vision carriers, are separated by 
means of filters tuned to these mid - 
band frequencies. The resulting sig- 
nals are fed to the corresponding 
sound and vision I.F. amplifiers. 

Oscillating stability has been se- 
cured by the use of a low loss 
balanced oscillator circuit using a 
high Q coil and a series gap low con- 

tact resistance condenser of rigid 
construction. 

Oscillator Voltage and Tuning 
Range Constancy 

The circuit shown by Fig. 2 gives 
a maximum oscillator voltage of to 
volts and a conversion conductance 
of 570 microhms at 42 mc. A tuning 
range of 35 mc. to 55 mc. is ob- 
tained. 

Radiation 
Interference between adjacent re- 

ceivers is in general much more 
serious on vision than on sound due 
to the wider frequency band trans- 
mitted, and to its effect on synchron- 
ism as well as picture definition. 

It is normally caused by difference 
frequencies produced between the 
local oscillator and the unwanted 
neighbouring radiation, or between 
the incoming signal and the neigh- 
bouring radiation, appearing with 
the required I.F. signal within the 
transmission range of the I.F. filters. 

The former is the more serious, 
since, when present, its amplitude is 
far greater than any other type. 

After the signal rectifier the beat 
between these two frequencies ap- 
pears as an irregular striation, over 
the area of the picture, of frequency 
dependent on the frequency of the 
interfering signal. 

By the disposition of the local oscil- 
lator frequencies in. the G.E.C. re- 
ceivers, the most serious form of 
interference (i.e., the appearance of 
the interfering local oscillator as the 
image of the transmitter signal) is 
eliminated. 

It is, however, considered neces- 
sary to reduce the radiation to such a 
level that no appreciable interference 
could be produced, even in an aerial 
situated some few yards away and 
using any possible intermediate fre- 
quency. 

This result is obtained : - 
(i) by the use of a complete high 

conduction screen within the 
normal chassis which is at this 
point also arranged to form a 
complete second screen. 

(ii) by the provision of complete de - 
coupling for all leads carrying 
R.F. at their exit from both 
screened compartments. 

(iii) by provision of a high frequency 
amplifier, acting as a buffet 
stage, to prevent direct radia- 
tion from the X4t grid circuit. 
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By these means an overall attenua- 
tion of radiation of about 5o Db. is 
obtained. 

In addition to its use in reducing 
radiation, the MSP41 amplifying 
stage also serves the purpose of pre- 
venting direct pick-up at vision inter- 
mediate frequencies. This is impor- 
tant, since the pass range of the I.F. 
channel includes part of the medium - 
wave broadcast band. 

The R.F. stage provides a Lertdin 
amount of gain for both sound and 
vision channels at a signal level suffi- 
ciently low to give negligible cross 
modulation. 

Vision I.F. Amplifier 
Stages 

Since the majority of the amplifica- 
tion of the vision channel is obtained 
at intermediate frequency, the design 
of the I.F. filters largely determines 
the picture quality, and the band 
width is included in the channel 
specification. 

CCE ...s 0 1 o E . E 

FREQUENCY - MC 

Fig. 4.-Picture frequency amplifier characteristic. 

Design of 
Filter Unit 

The design of a filter to cover a 
band width of 3.5 ms. ti ith arith- 
metic mid -band frequency of only 3 
mc., at first appears to present diffi- 
culties in application of normal band 
filter design data, due to the varia- 
tion of effective values of the filter 
elements over wide frequency ranges. 

It has been found in practice, how- 
ever, that available data can in 
principle be applied to filters of this 
type, provided allowance is made for 
the, distribution and effect of stray 
capacities. - 

The gain obtainable per stage with 
high impedance valves (e.g., MSP41), 
working with the relatively low loads 
necessitated by large band width is 
accurately given by 

gZa 
where g is the mutual conductance 
in amps./volt, and Za is the effective 
anode load vector. 
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SYNCHRONISING SIGNAL SEPARATOR 
Signal 
Rëcti fier 

Rectification of the L.F. signal is 
obtained by means of a double diode 
A748. Owing to the low filter ter- 
minating resistance necessitated by 
the broad band ,width, it is difficult, 
to 'obtain linear 'rectification at low 
signal levels. 

By the use of the ,A748, which is 
of especially low impedance, it is 
possible to reduce the initial curva- 
ture tò a negligible value. 

The output from the two rectifier 
valves is balanced, resulting in maxi- 
mum rectification efficiency and re- 
moval of the carrier frequency com- 
ponent from the picture signal. The 
second harmonic (6 mc.) is well out- 
side the required picture frequency 
band, and is entirely removed in the 
following picture frequency ampli- 
fying circuits. 

Picture Frequency 
Amplifier 

The output picture frequency volt- 
age from the diode rectifier is insuffi- 
cient to modulate the cathode-ray 
tube directly, and in the circuit shown 
would give a signal opposite in sign 
to that required, i.e., a negative pic- 
ture. 

An amplifier to supply the neces- 

Fig. 5. Operation of impulse starter. 

sary modulator voltage has to meet 
the following requirements : - 
(a) An output voltage of approxi- 

mately 30 volts for picture 
signal, and 20 volts maximum 
for the synchronising signal (240 
line system). 

D 

The sound and vision chassis of 
the G.E.C. receiver showing 
aerial connection at the front 
and single tuning adjustment 

in the right foreground. y 

(b) A fréquency and phase 'charac- 
teristic approximately linear up 
to 2 mc. 

(c) Maintenance of the mean bright- 
ness level of the picture necessi- 
tating correct amplification at 
zero frequency. 

(d) A small input capacity to avoid 
high -frequency loss on the input 
circuit. 

Conditions a, b and d are met by 
the use of an N.43 high slope high 
frequency pentode, with compensated 
anode load (see Fig. 3). The result- 
ing high frequency characteristic is 
shown in Fig. 4, and is arranged to 
be similar in high frequency loss to 
that produced in a single I.F. filter 
section. 

The further requirement c has been 
met by the use of a D.C. amplifier 
circuit following the signal rectifier. 

The cathode of the rectifier is there- 
fore directly earthed and the output 
rectified voltage from the diode taken 
directly through a D.C. connection 
to the N.43 picture frequency ampli- 
fier grid (Fig. 3) so that the correct 
signal with its mean brightness is 
produced at this point. 

The Synchronising 
Signal Separator 

The synchronising signals appear 
as part of the combined signal avail- 
able in the output circuit of the N.43 
picture frequency amplifier. The 
voltage to be applied to the cathode- 
ray tube must contain these signals 
as they provide "blacker than black" 
suppression of the beam current dur- 
ing the flyback period. On the other 
hand, the time base control" circuits 
must not have a voltage applied to 
them which is in any way character - 
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istic of picture modulation. The 
synchronising signals must therefore 
be separated from the combined sig- 
nal by a combination of amplitude 
and frequency discrimination. 

Means are provided so that when 
the combined output voltage is below 
a certain critical level, a current is 
passed through a unilateral device, 
such as a diode, to apply an input to 
two different frequency selective cir- 
cuits associated with their appro- 
priate time bases. The arrangement 
is shown in Fig. 3. The operation 
of the circuit can be explained with 
reference to Fig. 5. "l'he anode cur- 
rent of the N43 which corresponds to 
zero carrier is fixed, and the change 
of grid voltage Eg can only increase 
the value of anode voltage. The 
total output voltage is E1 and it will 
be seen that if a bias voltage E2 is 
provided in the anode circuit of the 
diode, then adjustment can be made 
so that current can only flow ':.hen E1 
is less than E2 (i.e., for periods shown 
shaded in Fig. 5). As signals ac- 
cording to the two transmissions 
have different values of percentage 
synchronisation, it is found advisable 
to adjhst E2 to optimum by providing 
a switch S to he operated by the main 
receiver change -over switch. 

Substantially rectangular current 
pulses pass through a network in- 
cluding the primary windings of two 
transformers T1 and T2. These 
transformers act as highly selective 
transmission circuits to supply 
specially shaped impulses, of the 
appropriate frequency range, to their 
associated time bases. The impulses 
are of such a form that the time 
bases are triggered in an extremely 
stable manner. 

The low frequency transformer 
alone' is not sufficient to remove all 
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THE DOUBLE TIME BASE 

traces of components characteristic 
of the line synchronising signal and 
it is found desirable to include a re- 
sistance capacity network R1C1 in 
the secondary circuit. A similar 
type of circuit is used in conjunction 
with the high -frequency transformer, 
but, of course, with a smaller time 
constant, to reduce the possibility of 
high -frequency noise and picture 
components reaching the gasfilled 
relay. 

The Time 
Base Unit 

The time base unit provides the 
required frame and line scanning 
voltages for deflecting the electron 

(e) 

(f) 

black margin associated with 
each direction of scanning. 
When the picture is transmitted 
by the interlaced system, it is 
necessary that the frame and 
line timing circuits should be 
free from " crossfire " and de- 
pendent only on the incoming 
synchronising signals in order 
to maintain accurate interlacing. 
Means have to be employed in 
order to locate the picture infor- 
mation central with respect to 
the cathode-ray tube mask. 

Fig. 6 shows the circuit of double 
time bases which meet all the above 
requirements.. For reasons which 
follow later, it will be seen that the 

ode -ray tube have been designed to 
work effectively even with this de- 
parture from symmetry of the saw - 
tooth voltage. 

As the two time bases are similar 
in many respects the detailed des- 
cription will be confined mainly to the 
high frequency case. 

The timing circuit is shown with- 
in the dotted lines on the diagram, 
and it is here that the controlling saw - 
tooth voltage waveform is produced 
by a relaxation oscillator employing 
a specially developed gasfilled relay 
now designated Osram G.T.I.B. 

Although the required anode dis- 
sipation is quite low, the peak cur- 
rent to he handled is in some cases 

}(E,1 

FRAME 
SCAN 

LtNE 
SCAN 

Fig. 6 (left).-Double time base circuit. 

Fig. 7 (right). Sound channel circuit. 

beam over the screen of the cathode- 
ray tube. The electrostatic deflection 
type of cathode-ray tube had reached 
an advanced stage of development by 
the time the receiver Kvas planned, 
and the choice of this type enabled 
the following specification to be 
drawn up for the double time bases : 

(a) Peak to peak voltage of Soo 
volts between either the front or 
back deflecting plates to give a 
picture scan of 8 in. in the verti- 
cal direction or to in. in the 
horizontal direction. 

(b) The scan distortion expressed in 
terms of change of spot velocity 
in either direction must not ex- 
ceed 5 per cent. 

(c) At any instant of time the mean 
voltage difference between either 
pair of deflecting plates and the 
final accelerator should be small. 

(d) The flyback time of each time 
base must not exceed a limit set 
by the length of the picture 

actual timing circuit is not coupled 
directly to the output. 

The approximate sawtooth voltage 
generated by the timing circuit must 
be shaped and amplified considerably 
before application to the deflecting 
system of the cathode-ray tube. The 
amplifier comprises two MH4 valves 
in cascade, and its design must be 
such that the linearity of scan is well 
within the prescribed limits. As the 
voltage swings of both anodes are 
large, there is appreciable non - 
linearity of the output voltage of the 
stages taken separately. Condition 
(b) is much more important than con- 
dition (c), and the circuit is propor- 
tioned so that the voltage difference 
between the two anodes shows a 
linear rate of change, although it 
will be found that with this adjust- 
ment the second valve provides an 
appreciably greater voltage output 
than the first. 

The deflecting plates of the cath- 
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as high as 0.5 amp. if the flyback 
time is to be short enough. It is this 
peak current which partially dictates 
the form of the electrode system, 
and in the G.T.t.B. the distribution 
of ionisation is definitely controlled 
so that the effects of glass wall 
charges and random ionisation are 
avoided. The discharge always takes 
place along a definite path, and it is 
this feature which enables an exceed- 
ingly steady trigger action to be ob- 
tained. One consequence of using 
amplification after the oscillator is 
that the conditions within the relay 
are rendered less severe, and an ex- 
cellent life is realised. An advantage 
of this type of timing circuit is that 
the relay is very sensitive to syn- 
chronising signals, making it pos- 
sible to use a simple form of syn- 
chronising separator circuit. 

It will be seen from Fig. 6 that the 
whole of the time base circuit is oper- 
ated from a common H.T. supply 
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POWER SUPPLY UNITS 
which is actually one-half of the out- 
put of the voltage doubling rectifier. 
circuit associated with the cathode- 
ray tube. The series charging cir- 
cuit R1C._ is connected to the supply 
of about i,ioo volts. Condenser C1 
charges at an almost constant rate 
until a limit voltage is reached: at 
this point there is a rapid discharge 
through the gasfilled relay. 

The two amplifier valves can be 
arranged to compensate each other 

HEASERS 
VISION CHANNEL 

SOUND CHANNEL 
SEATERS 

UN 

p 
Fig. 8.-Power supply unit-anode and heater 

voltages. 

for non -linearity, but by slight modi- 
fication of this condition the small 
distortion can be included in this 
compensation to give an overall re- 
sult of substantially linear rate of 
change of voltage between the de- 
flector plates. If a voltage differ- 
ence between plates of 800 volts is 
required to deflect the scanning spot 
across a picture side, the effect of 
unbalance of the two anode voltages 
can be reduced to a negligible ,.mount 
by suitable design of deflecting 
plates. 

Non -linearity introduces an appar- 
ent shift of the picture. A non-linear 
flyback has the same effect, but as 
there is less control over the shape 
of this part of the wave, it is prefer- 
able to avoid the disturbance by re- 
ducing the flyback time to a value 
consistent with good synchronisation. 

It will be seen from Fig. 6 that 
the discharge of condenser C1 is 
limited by a resistance R2 in order to 
restrict the peak current conditions 
in the gasfilled relay. 

Although the voltage across the re- 
lay can have a suitable waveform, it 
does not follow that the amplifier has 
an appropriate phase and frequency 
characteristic to give the required 
output, unless special means are em- 
ployed. The earth capacity of the 
output leads and deflector plates ap- 
pears in parallel with the anode loads 
and, in the case of the H.F. time 

base, has a large influence on flyback 
time. 

The H.F. scan gives a flyback 
time of about 12 per cent. at 10,125 
cycles per second, and 8 per cent. at 
6,000 cycles per second. Both these 
values are covered by the transmitted 
H.F. black-out period, and are there- 
fore satisfactory. 

The flyback time for the L.F. scan 
is relatively very much faster, being 
about z per cent. of the scan time 
for both 25 and 5o cycles per second. 

As the H.T. rectifier supplying the 
time bases is of the directly heated 
type, it is necessary to protect the 
discharge condensers and gasfilled 
relays from over -voltage during the 
heating -up period. For this purpose 
small indicator type neon lamps are 
connected from the anodes to earth 

cuit of the X41 frequency changer 
feeds the resulting 0.45- mc. ,carrier 
and side -bands to two I.F. amplifier 
stages. 

The first valve has variable -mu 
characteristics, and is used to pro- 
vide control of the output sound 
volume. The second stage is a 
straight I.F. amplifier of fixed gain. 
The second 1.F. stage is followed by 
a normal double diode triode as de- 
tector and first low frequency ampli- 
fier. 

R 

Power 
Supplies 

It was found most economical to 
provide high voltage supplies from 
two rectifier circuits using three rec- 
tifier valves. viz.: A single full wave, 

Fig. 9. Power supply unit- 
high voltage circuit. 
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to limit the peak voltage to about 
volts. 

18o 

Sound 
Channel 

The circuit of the sound channel is 
shown in Fig. 7. The secondary of 
the separating filter in the anode cir- 

indirectly heated, M.U.14 -ectifier to 
supply the combined sound and vision 
channel anode and screen currents ; 
and a voltage doubler circuit using 
two U.17's to supply the time base 
voltage and the main cathode-ray 
tube voltages. The circuits of these 
are shown by Figs. 8 and y. 

THE BAIRD . 

CATHOVISOR TUBE 
QN page 602 of 
last month's issue 
a photograph was 

shown of the Baird 
Cathovisor cathode-ray 
tube and it was stated 
in the caption that this 
was the 15 -in. mag- 
netically focused tube. 
actually, the tube 
shown by the photo- 
graph was the 12 -in. 
size and the descrip- 
tion was therefore in- 
correct. The photograph reproduced 
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here shows the 15 -in. magnetically 
focused Cathovisor tube and it will 
be seen that the design differs from 

that which was shown last month. 
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EXPERIMENTAL MINIATURE TELEVISION. 

A PICTURE . ON. A ONE -INCH: TUBE 
A picture has been received on the. miniature television receiver using the circuit described below and a 

standard v deo receiver. The possibilities of miniature television are thus definitely established. 

N last month's article on minia - 
Iture television, the details of the 
chassis and time base were given, 

and the circuit outlined. 
As predicted, one or two modifica- 

tions were Accessary to enable the 
scanning frequency to reach the 
B.B.C. standard, and these are des- 
cribed below. In the original text* 
the type of transmission for which 
the time base was intended was not 
mentioned, but judging from the 
values of resistance and condenser 
the speed was very low, suggesting 
25. pictures and 300 lines.. 

One snag which was considered in 
the original scheme for using a 
miniature r in. tube was the limita- 
tion imposed by the single deflector 
plate system. One of each pair of 
deflector plates is earthed to the 
anode of the tube internally, which 
prevents a changeover of the plates. 

in the event of wrong scanning direc- 
tion, and, unfortunately in the tube 
tested the connection to the horizon- 
tal plate gives a reversed picture. 
Whether the tubes issued by the 
R.C.A. are all standardised with re- 
gard to the internal plate connection 
remains to be seen, but users of the 
i in, tube will have to accept the re- 
versal on the B.B.C. transmission. 
This, by the way, is not such a draw- 

back as might appear, as the pictures 
are not affected and the only difficulty 
is in the titling. Apart from this 
defect, the picture obtained is sur- 
prisingly clear and the full -face 
studies were easily recognisable at a 
distance. A small lens Was placed 

" Television . with Cathode Ray Tubes. A. 
Halloran. 

in front of the screen and gave a mag- 
nified image which gould easily be 
seen. 

The low intensity of the -screen 
necessitated a hood being mounted 
over the tube, and the final mount- 
ing will have to allow for this. To 
sum up, however, there is no doubt 
that the miniature tube can be used 
to reproduce pictures, and its low cost 
and comparatively simple construc- 
tion will commend it to many t eaders 
as an economical experimental unit. 
It should be particularly suitable for 
those to whom the high cost of a 
large tube equipment has prohibited 
any experimenting on the high defi- 
nition system. It is hoped to con- 
tinue this series of articles by des- 
cribing a simple video receiver to use 
in conjunction with the tube, and to 
simplify the time -base still further. 

In the meantime, the following 
modifications to the time -base circuit 
given last month will give the cor- 
rect speeds for the 405 line transmis- 
sion. The amended circuit diagram 
is given by Fig. i and so far as pos- 
sible the components originally spe- 
cified have been used. 

To increase the speed of the line 
scanning circuit the value of the 
series resistance will have to be re- 
duced and it is now made up of a 

Fig. i.-(Left) The 
modified circuit of 
the time base. (Right) 
Front view of the 
miniature cathode-ray 

receiver. 
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r meg. variable in conjunction_ with 
o. r meg. fixed. 

The charging condenser is .002- 
mfd. and the series condenser (which 
acts as a potentiometer for the grid 
input to the valve) is .002 also. There 
will be no difficulty in finding suitable 
condensers from the experimenter's 
stock as they are only 35o volts work- 
ing. 

With certain thyratrons cifficulty 
may be experienced in reaching a 
high enough speed even with lowered " 

values of resistance, but the bias con- 
trol will be found to vary sufficiently 
to give the final adjustment. The 
value given of 50,000 ohms variable 
is adequate, but the adjustment will 
be critical owing to the variation with 
a small movement of the rheostat, 
and it is recommended that a vari- 
able of ro,000 be used. This can be 
shunted with a r.o mfd. condenser, 
the 5o-mfd. shown originally -being 
unnecessary at the high speed. 

The resistance of 20,000 ohms 
shown in the thyratron grid circuit 
may need increasing to 50,00o ohms, 
but this depends on the synchronising 
impulse and can be left till later. 

With regard to the picture fre- 
quency circuit, the final values 
selected were i meg. variable and 
200,000 ohms fixed instead of 2 
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megohms. The potentiometer con- 
denser (0.5 mfd. originally) gave in- 
sufficient amplitude and was reduced 
to 0.25 mfd. The bias resistance was 
reduced by the connection of a 25,000 
ohm parallel resistance, which gave 
a much smoother control of picture 
speed. 

An important point which showed 
on testing was the insulation of the 
feed condenser to the plates. This is 

F g. z.-Rear view of tube socket showing connections 

to vertical (Dp) and horizontal (Di) deflector plates. 
Note the position of the key. 

given as 0.1 mfd. for thepicture fre- 
quency and if there is a slight leak- 
age through it the picture will be dis- 
placed off the screen. It is desirable 
to use i,000 volts working tubular 
condensers if available. 

To obtain the picture right way up, 
the tube should be mounted in the 
bracket with the locating key down- 
wards. The grid contact is then 
uppermost, and the deflector plates 
are wired as shown in the diagram of 
Fig. 2. Each plate must be connected 
to the anode by a 2-megohm leak, 
which can be of fwatt rating or 
smaller. The slots in the bracket will 
allow the tube to be moved sufficiently 
to align the picture. 

The drawing here, Fig. 3, shows 
the connections of the octal sockets 
for the 6K7 valve used as a triode. 

To avoid interaction between the 
time bases, the condensers should be 
as near the edge of the chassis as 
possible, and leads going to each side 
of the time base should not run 
together. 

After checking the wiring, leave 
the tube out of its socket and switch 
on the H.T. unit. The thyratrons 
should glow faintly and the note of 
the high speed scan should be audible 
as a faint whistle. If this is heard 
the time base is probably operating 
correctly. 

Before trying the tube, switch off 
and make sure that the resistances at 
the back of the bracket are not touch- 
ing the metal. 

Turn the brilliance control as far 
over to the right as possible and 
switch on. After a short time, turn 
the control back until a green glow 
appears over the surface c.f the 
screen. If a black spot appears at 
the centre of the screen it is due to 
the charge described before* and can 
be removed by switching off and on 
again. If the lines are on the screen 
try the effect of altering the ampli- 
tude and speed of each scan. The 
amplitude under working conditions 
is sufficient to carry the lines right 
off the screen. 

This is not a disadvantage, and 
gives in effect a larger picture than 
if the screen area was within the 
circle of the glass. 

Although it is possible to check the 
picture frequency with a 5o -cycle 

Fig. 3.-Under view of socket for 6K7 fhowing 
connections for use as a triode. 

waveform, it is only- possible to make 
final' adjustments with the transmit- 
ter working. Under these conditions 
it will be found that the brilliance can 
be reduced and the focusing can be 
improved. If the line screen is 
focused without a picture it .,ill ap- 
pear very dim, but this improves im- 
mediately the modulation is applied. 

Quality- 
Reception 

On six Wave a Bands. 
ON.E of the new Pilot model io6 
receivers has been undergoing 
tests in our laboratory and its per- 

formance has even surprised those who 
are accustomed to using multi -valve 
receivers of all kinds. 

It is one of the first receivers of its 
kind built in this country which fulfils 
the needs of every type of listener. 

The model io6 uses to valves in a 
particularly sensitive circuit. It is not, 
however, the large number of valves 
which call for special note. First in 
our estimation is the fact that all wave- 
lengths between 4.5 and 2,20o metres 
are covered without a break with a high 
degree of sensitivity on all channels. So 
many of the multi -band receivers do not 
* See p. 523, Sept issue 
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give a good account of themselves on 
the shorter wavebands. 

Another important feature is the 
special tone control which allows the 
operator to adjust the percentage of 
bass response according to total volume 
output. - 

On all bands there is a stage of radio - 
frequency amplification so accounting 
for the complete suppression of image 
interference. Also owing to the gener- 
ous amount of R.F. amplification avail- 
able the noise level is very low so that 
good quality can be obtained from long 
distance short-wave stations. 

A Headphone jack is also included for weak 
station recepti.n. 

In the output stage there are two 
high -gain triodes in push-pull that pro- 
vide no less than 14 watts to a io -inch 
loudspeaker that has been carefully 
matched up and fitted to avoid reson- 
ance. 

Selectivity is more than sufficient to 
handle -the congested conditions found at 
present on almost all wavebands, but 
this selectivity is not obtained at the 
expense of top note reproduction. 

A six range dial is calibrated in wave- 
lengths and station names, but unlike 
-some dials which are so full up with 
-names that stations are difficult to find, 
each band is illuminated separately as 
the appropriate band is switched into 
use. 

For those who wish to know what sort 
of television programmes are being 
transmitted the sound transmission from 
Alexandra Palace can be received at 
great volume. At a distance of nearly 
40 miles from London- the volume from 
the television signals was eery great. 

-This io valve receiver in table form is 
priced at 25 gns. at which price it re- 
presents excellent value for money. For 
those who need a receiver for all world 
listening this Pilot model to6 appears 
to be highly satisfactory. 

Full details can be obtained from the 
maker, Pilot Radio, Ltd., 87 Park 
Royal Road, London, N.W. to. 
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THE 

MULLARD 
MINIATURE 

CATHODE-RAY 
TUBE 

FOR OPERATION AT LOW VOLTAGES 

THE Mullard 'Wireless Service 
Co., Ltd., have produced a 
cathode-ray tube of a particu- 

larly interesting design and with 
several novel features. This tube, 
designated the E4o-G3, is primarily 
intended for oscillograph purposes, 
and it has the outstanding advantage 

D2' 

Di' 

kf f 
g = grid a,- ist anode 

a2 = znd anode 
Di, Di' Dz, Dz' = deflecting plates. 

that it can be operated at very low 
anode voltages of from 3oo to a 
maximum of Soo. The screen dia- 
meter is 7 centimetres, or roughly 
3 in., and the overall length is ap- 
proximately i6 centimetres. Despite 
the short length of beam, however, 
the tube has a very high degree of 
sensitivity. 

The usual two pairs of deflecting 
plates are provided, but the design 
of the tube is such that electromag- 
netic deflection can be applied if 
desired. The tube is of the high - 
vacuum type and can therefore be 
used for measuring very high fre- 
quencies. 

As will be seen from the photo- 
graph the inner side of the bulb has 
a coating of graphite which collects 
secondary electrons from the sur- 

lftllard cathode-ray tube E4o-G3, screen diameter 7 cm. 

face of the screen, the graphite layer 
being in electrical connection with 
the second anode. 

The diagram shows the electrode 
arrangement of the tube and it will 
be seen that the cathode is ^onnected 
inside the tube to one side of the 
heater. The following are the tech- 
nical data relating to this tube. 

Technical 
Data 
Heater voltage, 4.0 volts. 
Heater current, i.o amp. 
Second anode voltage, 500-800 volts. 
First anode voltage, 140-200 volts. 
Grid voltage, 0-25.0 volts. 
Cathode internally connected to 

heater- 
Deflection sensitivity of plates near- 

est cathode, 0.30-0.19 mm/V. 
Deflection sensitivity of plates 

nearest screen, Cí.20-0.'12 mm/V. 
Capacities. 
Grid to all other electrodes, 6.7 ,u,uF. 
Between deflection plates nearest 

cathode, 2.9 µp.F. 
Between deflection plates nearest 

screen, 3.7 ßµF. 
The recommended circuit for the 

supply of high-tension to the E4o-G3 
tube is shown by the second diagram. 
The mains transformer has a high- 
tension winding of Suo volts r.m.s., 
current being fed to the tube by 
means of a half -wave rectifying 
valve, type HVRI, which is capable 
of supplying rectified current up to 
5 milliarnps., which is ample for the 
operation of the tube. 

The necessary voltages between 
the cathode and anodes a, and a2 and 
between the cathode and grid, are 
obtained by tapping from a potentio- 
meter. R, is a variable potentio- 
meter and supplies voltage for the 
first anode a,. By adjusting the 
potentiometer the image can be 
focused to maximum sharpness and 
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definition. Negative grid bias is 
obtained from the sliding contact of 
the potentiometer R5 ; the spot bright- 
ness is controlled by varying this 
grid bias. The resistance is of suffi- 
ciently high value to supply the 
maximum bias of -3o volts, which is 
needed for suppressing the beam. 
This diagram also shows the load in 
watts of the various resistances em- 
ployed and the operating voltages 
are indicated in brackets after the 
capacities of the smoothing conden- 
sers. R, and the condenser between 
k and g provide for the smoothing 
of the grid bias. 

Sensitivity 
Sensitivity is inversely proportional 

to the voltage between a_ and the cath- 
ode. At the maximum permissible 
anode voltage of a2 = Soo volts, sen- 

H.T. supply circz,it for the F4o-G3. 

sitivity is at its minimum, being 0.19 
and o. i 2mm /V. respectively for 
plates Di and D2, but the installa- 
tion is then least susceptible to the 
disturbing influence of external fields, 
At a low anode voltage of 500 volts, 
sensitivity is respectively 0.30 and 

(Continued on page 674) 
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RECENT 
TELEVISION 
DEVELOPMENTS 

A RECORD 
OF 

PATENTS AND PROGRESS 
Specially Compiled for this Journal 

Patentees : Farnsworth Television Inc. :: Baird Television Ltd. and G. E. G. Graham 
H. G. Lubszynski :: E. Michaelis :: Scophony Ltd. and J. H. Jeffree .. Marconi's 

Wireless Telegraph Co. Ltd. 

Projection Tubes 
(Patent No. 468,795.) 

INSTEAD of using a fluorescent 
screen, the picture is reproduced 
by the heating effect of an electron 

Stereoscopic Pictures 
(Patent No. 468,837.) 

In order to produce a stereoscopic 
effect in television, it is necessary to 
make separate scanning of the pic- 

: 3;:,::.;; 
*a.--.::-.::.;;;,:-:__;.::;,=:... _. 

,.. .... _..; .. :., . .......::...:.... 
.... 

L1 
Projection tube. Patent No. 468,795. 

stream projected against a very thin 
screen of metal. 

As shown in the figure, a concen- 
trated electron, beam is projected from 
â cathode C against a thin metal 
screen S. The intensity of the beam 
is controlled by the signal voltages 
applied to the Wehnelt cylinder K, 
whilst the field from an external mag- 
netic winding M keeps it concentrated 
into a thin pencil. 

Scanning voltages are applied to a 
pair of deflecting coils L, la from 
saw-toothed oscillation generators O, 
OI. 

The impact of the electron beam 
raises the screen S to varying degrees 
of incandescence, corresponding to 
the tone values of the orginal picture. 
The light so produced is projected 
back from the screen surface on to a 
lens Y which amplifies and focuses 
the picture on to an external viewing. 
screen. Owing to the intense illu- 
mination of the screen S, the enlarged 
picture is of high brilliance.-Farns- 
worth Television Inc. 

The information and illustiatiohs on 

ture, simultaneously these being, sub- 
sequently combined to give. the effect 
of right -eye vision- plus left -eye 
vision. 

.According to the invention the two 
separate scans are made by the ordin- 

ary and extraordinary rays produced 
when light is passed through a 
doubly -refracting substance such as 
a calcite crystal. 

Each ray is used to scan the pic- 
ture, from a different angle, and the 
two rays are then passed on to two 
separate photo -electric cells. The 
output from both cells can be fed to 
a common transmission channel-or 
modulated on the same carrier -wave 
-by altering the frequency -band of 
one set of signals so that it does not 
overlap with the other. 

At the receiving end, a doubly - 
refracting crystal is similarly used to 
separate the two signals and project 
them simultaneously on to the view- 
ing screen. The same arrangement 
can be used to produce two-colour 
television pictures. -Baird Television, 
Ltd., and G. E. G. Giali.am. 

Television Systems 
(Patent. No. 469,033.) 

A cathode-ray tube, as used in tele- 
vision, is provided with electron - 
multiplier " targets inserted be- 
tween the photo -sensitive screen and 
the output electrode. 

As shown in the drawing, the elec- 
tron stream from the cathode C is 
swept over a permeable mosaic screen 

L 

-> -A 

Transmission system employing secondary emission. 
Patent No. 469,033. 

his page are given with permission_oi the Controller of H.M. Stationery Office. 
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S, and passes through on to an in- 
clined target electrode T, where it 
produces secondary emission. The 
amplified stream is then caused, by 
focusing coils L, Li, to impact 
against another target Tr, giving 
rise to further secondary emission, 
before finally reaching the output elec- 
trode Ai. 

The picture to be televised is 
focused by a lens M on to the per- 
meable mosaic screen S; which is 
made as an open grid of small photo- 
sensitive elements. The impact of 
the scanning beam controls the poten- 
tial of each of the small cells and so 
regulates the strength of the emerg- 
ing beam in accordance with the vary- 
ing light -values of the original pic- 
ture.-H. G. .Lubszynski. 

Cathode-ray Tubes 
(Patent No. 469,127.) 

In order to increase the intensity of 
the spot of light thrown on to the 
fluorescent screen, a cathode-ray tube 
is fitted with several different cath- 
odes, all mounted on the same sup- 
port, and arranged so that the 
separate electron streams are all 
brought to a focus at the same point 
on the screen. 

As shown in the figure, three cath- 
odes Cr, C2, C3 are arranged in a 
plane perpendicular to the axis of 
the tube. Each has a separate Weh - 

S 

C3 
Cathode-ray tube with multiple cathodes. 

Patent No. 469,127. 

nelt cylinder or control electrode D1, 
D2, D3 and a separate anode Ai, A2, 
A3. Each stream passes through its 

own pair of deflecting plates Fi, F2, 
F3 and reaches the fluorescent screen 
S at the same point. 

Alternatively, the different streams 
may be merged, so that they pass 
through the aperture of a common 
anode, before reaching the deflecting 
plates, in NA, hich case only a single 
pair of deflecting plates will be re- 
quired.-E. Michaelis. 

Scanning Systems 
(Patent No. 469,427.) 

A ray of light is passed first 
through a combination of a spherical 
and cylindrical lenses, to produce a 
wedge-shaped beam, which is then 
directed on to a series of right-angled 
prisms which rotate the beam through 
90°. The resulting flat -shaped beam 
is then passed through a light valve, 
which is subjected to mechanical 
vibrations of supersonic frequency. 
-Scophony, Ltd., and J. H. Jeffree. 

Electron Multipliers 
(Patent No. 469,477.) 

When an electrode is subjected to 
bombardment, it will emit secondary 
electrons, the number of which de 
pends in part upon the material of 
the electrode, and in part upon the 
potential difference between it and 
the source of primary electrons. An 
emission three more 
electrons for every impacting electron 
can readily be obtained from sensi- 
tised electrodes at potentials of 300 or 
400 volts. If the primary stream is 
caused to strike against a number of 
sensitised electrodes in succession, it 
is possible in this way to obtain an 
amplification up to a million -fold in 
a single tube. 

The invention is concerned with 
the electrode system of an electron 
multiplier of this kind, the various 
targets being so arranged that sub- 
stantially none of the electrons miss 
their mark in passing through the 
tube, thus ensuring an optimum am- 
plification factor.-Marconi's Wire- 
less Telegraph Co., Ltd. 

Summary of Other Television 
Patents 

(Patent No. 468,808.) 
Preserving the lower signal fre- 

quencies in a television receiver ar- 
ranged for interlaced scanning.- 
Radio-Akt. D. S. Loewe. 

(Patent No. 468,891.) 
Rectifier unit for producing the 

high operating voltages required to 
run a cathode-ray television receiver. 
-Radio -Akt. D. S. Loewe. 
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(Patent No. 468,y65.) 
Electron focusing .arrangement for 

causing the scanning beam in a cath- 
ode-ray tube to strike the screen 
vertically at all points on its surface. 
-H. G. Lubszynski. 

(Patent No. 469,018.) 
Method of producing mechanical 

vibrations of supersonic frequency by 
means of a piezo-electric crystal for 
use in a television light îalve.-- Sco- 
phony, Ltd., : nd J. H. Je f free. 

(Patent No. 469,245.) 
Matching the impedance of a tele- 

vision aerial to its feed -line over a 
wide band of signals. --E. C. Cork. 

(Patent No. 469,394.) 
Supplying operating voltages to the 

cathode-ray tube and time base cir- 
cuits of a television receiver.-The 
General Electric Co., Ltd., and D. C. 
Espley. 

(Patent No. 469,404.) 
Electron multiplier with secondary - 

emission electrodes formed of fine 
wire mesh inclined at different angles. 
-W. E. Williams. - 
"The Mullard Miniature 
Cathode -Ray Tube" 

(Continued from page 670) 

0.20 mm/ V. for the plates Dr (near 
the cathode) and for plates D2 (near 
the screen). 

When using a time -base unit the 
time -base voltage is usually applied 
to D2 and De'-the plates farthest 
away from the cathode. The two 
plates Di and Dr' are nearer to the 
cathode and hence possess greater 
sensitivity, and are less exposed to 
the damping effect of secondary emis- 
sion from the screen, than the other 
parts. It is usually more advantage- 
ous, therefore, to use this pair of 
plates for carrying out a voltage 
measurement. 

On the basis of the above sensi- 
tivity values of the tube, the voltage 
can be calculated which must be ap- 
plied between the deflecting plates in 
order to deflect the light -spot from 
one side of the screen to the other 
side. For the plates Dr and Dr' (the 
pair near the cathode) this voltage 
amounts to 370 volts at an anode 
voltage of Vat = Soo volts, and to 
23o volts at Va, = 5oo volts. These 
values refer to a maximum voltage. 
It will be clear, therefore, that for 
normal operation, considerably lower 
voltages than those mentioned will 
be satisfactory. 

The price of the tube is £3 ros. od. 
The information and illustration3 on this page are given with permission of the Controller of H.M. Stationery Office. 
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Programme Pointers 

SHORT -WAVE programmes as far 
as Europe is concerned had a very 
bad set -back during the end of 

September and the early part of October 
owing to the extraordinary bad condi- 
tions which prevailed on practically all 

Ozzie Nelson and Harriet Hilliard 
re -open the Bakers' Broadcast for the 
fifth year. This programme can be 
heard over NBC blue network each 
Sunday at 12.3o a.m. (NBC photo.) 

commercial wavebands. Listeners with 
large receivers were able to hear 
stations fairly but fading 
and a high noise level- prevented most 
programmes being of entertainment 
value. 

A host of letters received from 
listeners indicate that in several parts 
of the country there was complete fade- 
out for several days at a time when 
nothing but European stations could be 
heard. However, this bad period now 
seems to be passing over and reception 
conditions are returning to normal. 
During November I anticipate that the 

" Love and Learn," heard Mondays 
to Fridays at 5 p.m. over W3XAL, 

introduces Florence Freeman. 

afternoon and early evening stations on 
i6 and ig metres will be of particular 
interest, while the 3i -metre band should 
be carefully watched after 9 p.m. 

By A. C. Weston 

for 
Short-wave Listeners 

Although W2XAD is perhaps my 
most popular station, I have found that 
W2XAF, which relays the same pro- 
gramme during the overlapping period, 
very often provides a stronger signal, 
so this point should be borne in mind. 

NBC station, W3XAL, on its 16 metre 
channel, is now becoming a true inter- 
national broadcaster, for its pro- 
grammes, when transmitted on a two - 
directional beam aerial, have been heard 
in such places as China, India, Afghan- 
istan, Turkey, Palestine, Straits Settle- 
ment, Nigeria, Rhodesia, Somaliland, 
South Africa, Australia, an,d New 
Zealand. 

W3XAL, which is on the air for six- 
teen hours a day, uses English, French, 
German, Spanish, Italian and Portu- 
guese, and during the day carries the 
best of the NBC blue and red networks, 
so that listeners hear the pick of the 
programme transmitted by W2XAD, 
W2XAF and W8XK. 

For this reason concentrate on 

John Barrymore in streamlined 
versions of Shakespeare can be heard 
each Monday night over NBC blue 

network. 

W3XAL during the next month and 
just see whether or not better and more 
consistent short-wave listening does not 
result. This station is on the air from 
2 p.m. until i a.m. on a wavelength of 
16.8 metres. 

Most Sundays at 4.3o p.m. brings the 
Green Brothers Orchestra which is 
always well received owing to the fact 
that a directional beam aerial is in use. 
The most popular American short- 
wave broadcast comes on the air at 
7 p.m. every Sunday, and is the well- 
known Magic Key, which differs in 
make-up each week. 

Marion Talley, at io p.m. each 
Sunday is also another popular broad- 
caster, while a new item which is as yet 
unknown to the majority of European 
listeners, is Ernest Gill and his 
Orchestra at ii p.m. every Sunday. 
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There is no need to remind listeners 
about Jack Benny at midnight. 

From Washington, at i i p.m. most 
Mondays, is a relay for 30 minutes of 
the U.S. Army Band, and this is 
usually well received. The Barry 

Jack Benny and Mary Livingston, 
with Kenny Baker and Don Wilson, 
who resume then- broadcasts at 
midnight each Sunday over NBC red 

network. 

McKinlay broadcast has been retimed 
and is now on the air at 5.30 p.m. on 
Tuesdays. Guild, 
which during the course of the year 
covers all types of play, have 30 minutes 
at 7.30 p.m., also on Tuesdays. String 
Time, directed by Jack Meakin, has pro- 
duced a huge quantity of fan mail from 
England, so proving the popularity of 
this broadcast. It is timed for i i p.m. 
also on Tuesday evenings. 

For those who are able to listen in the 
afternoon, hear the Honeymooners at 
3 p.m. or Joe White at 5.45 on Wed- 
nesday. Continental Varieties, which 

Internationally famous stage and 
screen star, Ina Claire, is now 
being featured with Osgood Perkins 
over NBC station W3XAL. 

include Celia Branz, are a regular list- 
ing at 8.30 p,m. each Wednesday, while 
Harry Kogen and his Orchestra provide 
Dinner Music at i i p.m. 

www.americanradiohistory.com
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STOKES PR M R 
SUPPLY 

RADIOir TRANSMITTERS 25 -watt 'Phone Trans- 
mitter. 6L6G exciter Re- 
generative Crystal Oscil- 

10-watt 'Phone Transmitter (as lator Doubler. 801 Triode 
illustrated). 6L6G exciter. Re- Amplifier. Grid neutral - 

10 watt A.C./D.C. C.W. Trans- generative Crystal Oscillator Doubler. ised grid and anode meters. 
mitten. Pentode Crystal Oscillator. 802 Pentode Amplifier with Sup- Price complete with 6 

Low crystal current. Minimum pressor Grid Modulation. Price Tubes and Crystal, £21. 
frequency drift. Price, complete complete with 4 Tubes and Crystal, H.P. TERMS TO SUIT 
with Valves, Crystal and Key, £4 4s. £15. YOU 

AMERICAN MICROPHONE CO.'S 
PRODUCTS 

Crysta Mike ... ... £3 7s. 6d. 
"' 

Moving Coil Mike ... £5 5s.ÿ Od. 

Lapel Mike ... ... £1 2s. 6d. 

Crystal Lapel Mike ... ... £3 19s. 6d, 

Hand Mikes ... ... from £1 2s. 6d. 

PREMIER L.T. TRANSFORMERS 

Primaries tapped 200-250 volts. Tested 1,000 volts. 
2.5 volts 8 amp , C.T. ... ... 8/6 6 volts 2 amp , C.T. ... ... S/6 

4 volts 3 amp., C.T. ... ... 8'6 6.3 volts 3 amp., C.T. ... ... 8/6 
4 volts 5 amp., C.T. ... ... 9,6 7.5 volts 3 amp., C.T ... ... 8,/6 
5 volts 3 amp., C.T. ... ... 8,'6 5 volts 3 amp. + 6.3 volts 3 amp. 10/ - 

5 volts 3 amp. + 2.5 volts 8 amp. 14/6 

Tested 2,000 volts. 
10 volts 3-4 amp.. C.T.... ... 14/6 2.5 volts 5 amp., C.T. ... ... 11/6 
14 volts 4 amp., C.T. ... ... 14/6 2.5 volts 10 amp., C.T. ... 12/6 

MICROPHONES 

Premier Transverse Current 
Mike 20,'- 

Premier Moving Coil Mike 42/. 

PREMIER ALL -WAVE SUPERHET COILS 
13-2,000 metres in 3 bands, 465 kc. Pair of Coils 
with switch and 5 valve, A.C. circuit, 17,6. 
Suitable I.F. Transformers, 3/11 each. 

RESISTANCES 
I watt wire end, all values, 6d. each. 
4 watt wire wound, u to 50,000 ohm, l'- each. 
8 p 1/6 

IS 

Potentiometers, all values, 2'- each. With switch, 
2/6 each. 

TAYLOR TRANSMITTING 
TUBES 

T.20 ... 17/6 203A. ... 72,'- 

T. ... 45,/- 203B ... 72/- 

825 ... 27'6 866 ... 11,'6 

841A. ... 40,'- 866B. ... 17'6 

866JR. ... 7'6 

¢ f 

PREMIER METERS 
" 

Moving Coil 0-1 m/A, full scale, resistance 100 ohms, 
31 in. diameter, flush mounting, 22/6. 

Multipliers, 1;- each. Tapped shunts : -10, -50, 
-100, -200 m, /A., 4,- each. 

Moving' Iron Meters, 2- in. diameter, flush fitting. 
Read A.C. or D.C. All readings from 0-10 m/A. to 0-10 
amps., 5/9 each. 0-6 volts, 0-16 volts, 5/9 each. 0-250 
volts, 8;6. 

Telsen Multimeters. Read A.C. or D.C., 0-6 volts, 0-16 volts, 0-250 volts ; 0-30 m/A., 
0-300 m'A., 8,6 each. 

POWER PACKS 

Completely assembled on steel chassis. Finest components. 
fR Y Outputs : : 
ú q 120 volts 20 m'A. 25/- Westinghouse Rectification. 

150 volts 30 m/A. 27/6 
a 250 volts 60 m/A. 33/- 

a i 1 

300 volts 60 m'A. 37'6 
«F a 150 volts 30 m/A. 17/6 Valve Rectification. 

x 
t< 

350 volts 120 m/A. 40/- 
500 volts 200 m,A. 65/. 

1,000 volts 250 m/A. £5 ,. 

1,500 volts 200 m,/A. £6 10s. 
2,000 volts 150 m,'A. £7 

MODULATION TRANS - 
FORMERS 

Primary and secondary imped- 

ance to your requirements. 

10 watts ... 14,/- 

25 watts ... 18'6 

50 watts ... 26, 

SWINGING CHOKES 

Designed for use immediately 

after Mercury Vapour Rectifier. 

250 m/A. 80 ohm, 2,000 volts 

insulation ... ... 10/6 

150 m/A. 160 ohm, 3,000 volts 

insulation ... - ... 18/- 

500 m,'A. 100 ohm, 4,000 volts 

insulation I5/- 

PREMIER QUARTZ CRYSTAL 

Certificate of actual frequency sent with each crystal, 
plus or minus 1 per cent. Accepted by licensing 
authorities as evidence of accuracy of calibration. 

1.75 mc., 3.5 me., and 7 me. Band Crystals. 

Standard Type Power Type. 
Up to 300 volts anode, Up to 500 volts anode, 

15/-. 20/-. 

Open holders, 4/6 each. Closed type, 8,/6 each. 

CONDENSERS 

U.S.A. Wet Electrolytics : Dubilier : 

8 mfd 450 v. 1/9 8 mfd. or 4 mfd. 500 v. ... 2/6 
8 -I- 8 mfd. 450 v. -I- 8 mfd. 8 + 4 mfd. 500 v. 

250 v. ... ... ... 2/6 8 + 8 mfd. 500 v. ... 5/- 
8 - 8 mfd. 500 v. + 4 mfd. 8 mf. 450 v., wet ... 2/3 

250 v. ... ... ... 2,9 T.C.C. 8 mfd. 650 v., dry 4/- 
8 + 8 mfd. 475 v. + 10 mfd. 

50 v. ... ... .. 2/6 Mansbridge : 

4 or 8 mfd. 320 v. ... 1/6 4 mfd. 500 v. ... ... 4/- 
8 + 8 mfd. 320 v. ... 2/- 4 mfd. 800 v. 6/- 
Oil Filled -4 mfd. 1,000 v., 1016 ; 4 mfd. 2,000 v., 14/-. 

DIALS 

Utility 2 -speed micro dial, 

ratio 100: I, listed 8/6. 

Our price, 3'9. 
ya 

Premier Full Vision .All- stcw - '. 

Wave 2 -speed dial, 10 :1 

and 150:1, 5/9. 

HAND TELEPHONE 
Highly sensitive. Suitable ultr a 
S.W. transmitters, strong, good 
quality speech, switch in handle, 
6,ó each. 

PREMIER SMOOTHING:CHOKES 

Heavy duty. 
25 m'A. 20 hy. 500 ohm 219 

40 m/A. 30 hy. 500 ohm ... ... 4/6 

60 m/A. 40 hy. 300-500 ohm ... ... 6/6 

80 m/A. 30 hy. 350 ohm ... ... 7/6 

150 m/A. 40 hy. 200 ohm ... ... 116 
250 m/A 40 by. 200 ohm 21/- . 

Speaker Field Replacement Choke. 
60 m/A. 40 hy. 2,500 ohm ... ... 6/6 

MOVING COIL SPEAKERS. All fitted with Output Transformers. 

Magnavox Mains Energised : 

DC.154, 7 -in. cone, 2,500 ohm, handle 4 watts ... ... ... ... 15/- 
DC.152, 9 -in. cone, 2,500 ohm, handle 5 watts ... ... ... ... 19/6 
DC.152, Magna. 9 -in. cone, 2,500 ohm, handle 7 watts ... ... ... 37/6 

Magnavox P.M.'s : 

P.M. 254, 7 -in. cone, 16/6 ; P.M. 252, 9 -in. cone, 22/6 ; R. & A. Energised, 7 in. 
diameter, 2,500 ohm or 1,350 ohm, 10,6 ; larger model, 8 in. diameter, 12/6. 

Role, latest type, 8 -in., P.M.'s, 15/-. 
Celestion Soundex, 61 in., P M , 10/6. 
B.T.H., 10 -in, energised, hefty 1,600 ohm pot, handle 8-10 watts, 14/6. 
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« The Cossor Cathode-ray 
Tube Unit." 

(Continued from page 675) 

M is approximately i,000 volts nega- 
tive to the AN terminal and earth. 

The beam trigger is operated elec- 
trically by connecting the EL ter- 
minal to any external circuit which 
produces a negative pulse, or con- 
veniently to whichever terminal of 
the X or Y pairs whose potential is 
negative in operation. The beam 
switch is initially set so that the grid 
of the trigger valve is positive and 
the beam is off, the negative pulse 
driving the grid negative and turning 
the beam on. The time to reach full 
brilliancy is of the order of 20 micro- 
seconds, and owing to the time con- 
stant of the stopping condenser and 
resistance in the grid circuit, the 
beam is turned off automatically after 
approximately 0.25 second. 

Fitted inside the mu -metal screen 
on opposite sides of the tube neck are 
a pair of deflecting coils. The deflec- 
tional sensitivity can be varied by 
connecting them in series or parallel 
as required or by shunting them ex- 
ternally. Alternative coils are avail- 
able for higher or lower current 
ranges as required. 

Short-wave Constructor Kits 

ANEW 
booklet dealing with short- 

wave kit receivers of all kinds 
has just been published by the 

Peto -Scott Co., Ltd., of 77 City Road, 
London, E.C.1, and 62 High Holborn, 
London, W.C.I. Amongst the receivers 
illustrated is the Pilot Short-wave One, 
the parts for kit A costing £2 os. 4d., 
and a similar model with greater selec- 
tivity and a more flexible input circuit. 
Both of these kits are ideal for begin- 
ners on short -waves. 

Model 260, a two -valve receiver, 
costs £2 17S. 4d. for kit A, and is made 
up of a detector and low -frequency am- 
plifier. The chassis is so arranged that 
additional valves can be added without 
the original fundamental circuit having 
to be altered. 

In all these Pilot kit receivers a stan- 
dard chassis is employed to make up to 
four valves, so that the beginner can 
build a one -valve set and when he has 
gained sufficient experience, increase to 
2, 3 or 4 valves, as required. 

A three -valve model using 6 -pin coils 
is priced at £3 1 s. âd. for kit A, while 
the largest receiver in the range, a 
short-wave four, costs only £3 12S. IId. 
With every kit a constructor's envelope 
is included free, including 16 wiring 
diagrams, eight theoretical drawings, 
calibration chart, and an up-to-date list 
of short-wave stations with wave- 
lengths and frequencies. 

GALPINS 
75, LEE HIGH ROAD, LEWISHAM, 
LONDON, S.E.13. Telephone : LEE GREEN 

5240 

X-RAY GEAR 
All Goods Sent on 3 days' approval against cash. 

12 -INCH SPARK COIL, complete with Condensers, Dis- 
charge Rods, etc., in polished case, in new condition, 75/-, 
C, F. 
10 -INCH SPARK COIL, complete with High Speed 
Contact Breaker with Condenser, in Portable case, 95/ - 
Ditto with Rotary Break, 95/, C/F. 
16 -INCH SPARK COIL, with Condenser, 65/-. 10 -inch 
ditto, 55/-. 8 -inch ditto, 50/-. All in good condition. 
C/F. 
FLUORESCENT SCREENS, "Platinum," 12 X 9 in 
in frame. Good condition, 35-. 
X-RAY TUBES, with Tungsten Targets, 17/6. With 
Platinum Targets, 25/-. Packing free. C/F. 
COOLIDGE FILAMENT TRANSFORMERS, 200/ 
250 volts input, 35/-. Coolidge Tubes in new condition, 
35/-. 
10 K.V.A. X-RAY TRANSFORMER, 200/250 volts 50 
cycles 1 phase complete with Auto Transformer Controls 
Time Clock. Meters, 0 to 5 amp. and 0 to 10 and 50 m/A., 
all complete in oak cabinet guaranteed working, £20/-/-. 
C/F. 
SINUSOIDAL CAUTREY AND LIGHT TREAT. 
MENT SET,for A.C. Mains, 200/250 volts, complete on 
stand in working order, f5/10/-, C/F. 
MERCURY VAPOUR 1 KW. A.C. TO D.C. CON. 
VERTOR, 220 volts A.C. input, 200 volts D.C. output, 
complete with spare tube. £5/10/-. C/F. 
MERCURY ROTARY BREAKS, for 110 volts D.C., 
25/. for 200/250 volts D.C., 35/-. Control Boards for X - 
Ray Coils with Meter, Switches, Resistance, etc., 30/.. 
MILLIAMP METERS, Moving Coil type in solid brass 
case, 6 -in. dial, 0 to 5 and 50 m/A., 27/6. 7 -in. dial, 0 to 6f 
and 65 m/A., 27/6. 3f -in. dial, 0 to 5 and 25 m/A., 22/6. 

5-0-5-25-0-25 and 250-250 m/A., 25/.. Moving 
Coil Meter Movements for recalibrating into Multirange 
Meters, 2f -in. dial, 5/-, larger size, 4 and 5 -in., 6/6. Post 
9d. 
LARGE MAINS TRANSFORMERS, 3f kW. 100/120 
volts to 200/250 volts, or vice versa, not auto. wound, 
13/10/-. 2 kW., 50/-. I kW., 35/-. Auto. wound, 150 
watt, 10/-. 100 watts, 8/6. 60 watts, 6/6. 
SHILLING SLOT ELECTRIC LIGHT CHECK 
METERS, 200/250 volts, 50 cycles, 1 phase, 5 and 10 
amp., 17/6, C/F. Ditto, Quarterly type, 6/-. Post 14. 
MAINS VARIABLE RESISTANCES, Sliders type, 
worm wheel drive ; 2,000 ohms, carry 250 m/A., 17/6 ; 

400 ohms f amp., not w.w. type, 12/6 ; 10 ohms 4 amp., 
10/. ; If- ohms 20 amps., 15,x. ; Stud Switcharm type, 
150 ohms 3 amp., 15/. ; 300 ohms 1 f amp., 15/- ; 300 
ohms f amp., 10/-. 
WESTERN ELECTRIC MICROPHONES, 2/6. Micro- 
phone Transformers, 2/6. G.P.O. Hand -grip Earphones, 
1/6. Telephone Hand Generators, 4/-. Post, 6d. 
"CARTER" ROTARY CONVERTORS, for car 
radio, etc. Input 12 volts at 2f amp., output 200 volt 
40 m/A., tapped at 90 volts and 45 volts. Complete 
with all smoothing . Brand new. Listed £5. To clear, 
32/6. 
TRANSFORMER, 21 kilowatt, step up or. down, 
100/110 volts to 200/250 volts. Guaranteed, £3/10/-.0/F: 
INDUCTION MOTORS, f-h.p., for 200/250 volts, 
I -phase, 50 cycles. Suitable for pumps, sewing machines, 
cinemas, etc. Condition as new, 22/6, post free. 
EX-G.P.O. GLASS TOP highly sensitive RELAYS, 
type B. Operating current approx. 1 m/A., 7/6. 
CHARGING OR LIGHTING DYNAMOS, 110 volts 
14 amps. Compound Wound, 1,350 r.p.m., 90/.. 25 volts 
25 amp., 1,000 r.p.m., 90/-. 12 volts 8 amp. Shunt wound, 
17/6. 12 volts 12 amp., 17/6. 25 volts 8 amp., 32/6. 35 
volts 8 amp., 37/6. All fully guaranteed, regulators to 
suit 10/- to 12/6 each. 
MAINS CONDENSERS, 2 m.f. 250 volts working, 9d. ; 

4 m.f. 350 volt working, 2/-. Dubilier Block Condensers, 
4 x 2 x 2 m.f. 500 volt test, 2/6 each. T.C.C. Electro- 
lytic Condensers, 8 m.f. 200 volt working, 1/6 ; 500 m.f. 
40 volt working, 4/. ; 1,000 m.f. 12 volt working, 6/6 each. 
Mains Chokes, 20/30 henry, 40, 60, 80, 120 m/amps., 
prim 1/., 1/6, 2/6, 9/6 each. R.A.F. Cut-outs, 20 volts 
3 amps., 1/6. Microphone Buttons, 9d. Vitreous 
Resistances, 126 ohms famp.,1/6 2,000 ohms, 100 m/A., 
1/. ; 3,000 ohms 220 m/A., 2/. each. Resistance Mats, 
600 ohms f amp., 9/ - ; 5 ohms 5 amp., 1/6 each. Bulgin 
D.P.D.T. Toggle Switches, 9d. each. Ex -Naval Short- 
wave Transmitting Condensers, .000024 m.f., 4/6 each. 
Dubilier f m.f. 2,500 volt test condensers, 2/ each. 
Magnetic Triple Action Keys, low -voltage working, 2/. 
each. Large 80 ohms 3 amp. Rheostats, in teak case, 2/.. 
4 oz. Bobbins of 40 gauge D.C.C. instrument wire, 
1/3. 9 oz. Bobbins of 26 gauge, 1/-. Maim Power Pack 
2 X 30 henry Chokes, 2 X 2 m.f. Condensers, 2/. each. 

703 

"Aerials for Ultra -short Waves." 
(Continued from page 683) 

35 ft. The resistance R, which is of a 
non -inductive type, carefully insulated 
so that it is not affected by weather, 
should have a value of 40o -ohms, or 
equal to the impedance of the feeder 
lines. 

This type of aerial is also suitable for 
use up to 40 -metres, over which wave- 
length its advantages and directional 
properties become less noticeable. Con- 
structional data is shown in Fig. 12. 

A highly directional aerial that is 
particularly suitable for 10 -metre work 
is shown in Fig. 13, where there are two 
half -waves in phase, the entire array 
beginning and terminating in two 
quarter -wave sections. Without a re- 
flector this aerial is bi-directional and 
has a pattern that is very much broad- 
side and extremely concentrated. For 
wide coverage 'two aerials of this type 
would be needed and erected at right 
angles. The lengths of each section are 
given in Fig. 13 and can be calculated 
from the formula previously given for 
aerial lengths. The feeder lines are 
shown as 600 -ohm, which are the most 
popular, can be of almost any imped- 
ance within the scope of the matching 
transformer. 

The non -resonant line should be ter- 
minated in a coil of one or two turns, 
depending on the wavelength or the 
amount of coupling required, and 
looped over the grid coil in the receiver, 
as shown in Fig. 14. On to metres, 
however, it may be necessary greatly to 
increase the number of turns if the coils 
are of small diameter, but this can 
easily be checked by experiment. 

An easy way of adjusting coupling is 
to have a small diameter coil inside the 
grid coil and to slide this in and out 
until optimum results are obtained. 
The coupling should then be fixed. 

In this short article I have en- 
deavoured to show some of the more 
suitable aerials for ultra -short wave 
reception, but the correct aerial for any 
particular purpose depends so much on. 
location that the aerial finally chosen 
for any particular work cannot be 
definitely fixed without all the circum- 
stances being known. 

RELIANCE PRECISION 
POTENTIOMETERS 
are Specified for the 
PRECISION OSCILLOSCOPE and the LOW COST 

TELEVISOR described in this issue. 

5,000,20,000,50,000 
and 100,000 ohms. 
Type T.W. (wire 
wound) 4/6 each 
0.5. and 2 megohms 
Type S.G. Linear. 

4/9 each 

RELIANCE 
THE PRODUCT OF 

SPECIALISED RESEARCH 

LNg1I:131úh_Vll.lMill1 (SOUTHWAAN 

W ESTBU RY ROAD. LONDON E. 17 
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IT has long been known that the fineness of trace obtainable with the Cossor 

Cathode Ray Tubes has been due to the remarkably small Cathode employed, 

which still renders these tubes the most suitable for Oscillography. 

It was desired to retain this feature in the new tube when adopting the more 

robust indirectly heated cathode construction. 

In the modifications that this entailed in the electron optics of the earlier part of 

the electrode system it was possible to obtain other advantages which were of 

particular value in Television. A considerably improved Modulation characteristic 

and sensitivity has resulted but, more important still the distribution of the light in 

the spot has been made uniform so that the lines of the Television picture 

appear less obvious, thereby improving markedly the picture detail and contrast. 

Jhe NEW 

COSSOR 
TELEVISION CATHODE RAY TUBE 

TYPE 32Lt1.1i 
Giving a black and while 
picture of great brilliance. 

Picture size, 8" x 62" 

PRICE £12.12.0 
When fitted with Mu -Metal shield against 

external fields 25/- extra. 

Indirectly heated Cathode 
4v. 0.9 amp. 

Max. anode voltage - 5000 

Bulb diameter (overall) - 295 mm. 
Screen diam. - - - 280 mm. 
Tube length (overall) - 580 mm. 
Standard 12 contact Television Tube 

base. 

Full details of this tube and the full 
Cossor Range will be sent on appli- 
cation ta Instrument Dept. 

A. C. COSSOR LTD., HIGHBURY GROVE, LONDON, N.5 

QV 3033 
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