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COMMENT OF THE MONTH

Putting the House in Order.

AST month we pointed out how essential it is that the concerns actually
engaged in the development of television should take joint action
to enable them to be officially represented when decisions of the future
policy of television are being made. 1t is gratifying to be able to record
that the suggestion met with approval and that as a result a meceting
has already taken place between some of the influential interests. I"rom
one point ol view the matter has now become one of extreme urgency.
for it has been evident from the attitude of the daily Press of late that
there is an anti-television publicity scheme in operation; and there is no
organisation to counter it.  Due to the pressure that is being brought ta
bear on the Press entirely contradictory statements have appeared in the
same journals within a few days, and while we deplore sensationalisne we
equally deplere the complete change of [ront with the inaccuracies that
have been presented.

This is onlv one side of the matter; the Television Advisory Committee
does not consist of a body ol experts who have devoted vears to rescarch
work, and cbviously its members must need guidance in many maltters
with which only the technician is fully acquainted.  Discrimination of
individual interests must be made in the gencral policy and this could
best be done by the joint advice of those who are really responsible for
television.  Details ol the most successful systems are now generally
known so there is no need for any aloofness on the grounds of secrecy as
there has been hitherto.  The competition that is 1o be feared at this stage
is from outsiders who are desirous of retarding the progress of telc\lslon,
and this can best be countered by joint action.

r-(

Commercial Developments.

T is gratilving to observe that concurrent with the technical progress

that is being made there is also considerable commercial activity con-
nected with television.  Several new companies have been lormed or are
in process of formation, and on another page in this issue we give particu.
lars of the merger between Scophony, Ltd., and the well-known wireless
firm of E. K. Cole, Ltd.  Most of the larger concerns both here and in
Germany have pinned their faith to cathode-ray systems so it is interesting
to know that, one at all events, will intensively develop tclevision from
the mechanical side.

Short-waype Interference

T scems that many vears will have to elapse before broadeast listeners in

this country will all be using receivers having a rcasonable degree of
sclectivitv. At the moment a good 350 per cent. of the sets in usc are
only just capable of separating the medium-wave programmes. In the
circumstances it is not surprising that the amateur transmitter, although
only on the air for about an hour and a half a day during broadcasting
hours, is still a source of annoyance to broadcast listencrs.  Perhaps in
time these listeners will realise that it is their receivers that are at fault
and not the amateur transmitting stations spreading.
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A General-purpose
Valve-voltmeter

This simple piece of apparatus has so many uses that no up-to-date receiving or transmitting station should

be without it.

rate reports on small changes in R
strength unless some visual means
I believe that

IT is almost impossible to give accu-

of checking is available.

Sl R b w VT wal T

measured a meter of the thermionic
valve type must be used. It is simple
and cheap, so there is no excuse for any
station not being so equipped. Although

T T

This photograph shows the panel of the valve voltmeter with the sensitivity control at the left.

the minimum change in strength that ! the scope of the instrument depends to
a certain extent on the type of milli-
instru-
will

can be detected by the human ear is
about 20 per cent.

Very often when working with weak
stations a 20 per cent. change would
mean a big alteration at the transmit-
ting end. Looking at it from another
angle, I was recently working a local

25,0000

The circuit arrangement is actually an anode bend
detector using a low-imipedance triode valve.

station making some minor alterations.
With the first change no difference could
be detected by ear, but the valve volt-
nieter, connected across the loud
speaker, registerzd an increase of 10
per cent. in sigual output.

This was duly reported and further
tests made. At the end of the trans-
mission the strength of the station under
test had gone up, in small steps, by 40
per cent, .

Without the valve voltmeter I should
not have noticed the initial rise in
strength and very probably have sent
the operator incorrect information.

Whenever small changes are to be

ampere meter used, a cheap
ment costing no more than 10s.
prove very satisfactory.
For example, the
Sifam meter reading
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By G5ZJ

The total cost is low, which solves a problem of the average amateur.

A small accumulator will last for
many months as the discharge is very
small indeed. With 16 volts high-ten-
sion, apply suificient bias to reduce
anode current {o just below cut-off and
then directly a signal is applied to the
grid of the valve a small D.C. current
will be shown on the milliampere meter.
The bias applied to the valve should
then be readjusted until the anode cur-
rent is a reasonable order. Of course, the
meter will only give comparative read-
ings, but this is usually enough for
general testing.

So as to extend the scope of the meter
a variable potentiometer has been con-
nected across the bias battery, for the
amount of applied bias can be increased
to make the unit less sensitive.

Calibration

Calibration is fairly simple if an A.C.
voltmeter is available. A mains trans-
former with a low-voltage secondary
must be connected across the input ter-
minals of the voltmeter.

The voltage output is then checked
and comparative readings on the valve

from o-z milliamperes
will do very well, and
as it has quite a wide

scale small changes
can be read. Actually
the valve-meter con-
sists of an anode-bend
detector rectifying
the speech  output
from a receiver. It
can be  connected
across either the out- =

Q1 of-

-

put or detector valves,
although the final
valve is preferable
owing to the higher
current reading. So
as to prevent D.C.
being applied to the grid of the valve
two isolating condensers are connected
in circuit. One of the condensers is
rather a passenger, but it does prevent
possible damage to the valve under all
conditions of operation.

mPuT

The unit can be made completely self-
contained if a small accumulator is
used. H.T. is obtained from a 16-volt
grid-bias battery, while another 16-volt
grid-bias battery is used for bias. The
voltmeter being described is housed in a
wooden box which is screwed to the
wall of the transmitting shack and con-
nected permanently across the output
terminals of a short-wave receiver,
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This is the suggested lay-out for the components which can be

modified if desired.

voltmeter observed. A power potentio-
meter is then connected across the
secondary of the mains transformer and
the voltage output varied until the
meter has been completely calibrated.

With a little care readings can be
taken at all settings of the bias poten-
tiometer, so making the unit suitable
for wide variations in signal input.

It can be used to check variations in
input from other stations, to give fre-
quency-response curves, and a multi-
tude of other purposes. A suitable
valve for this unit is one having an im-
pedance of between 3,000 and 6,000
ohms with as high a slope as possible.
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THE
JUNIOR 30-LINE

TELEVIEWER

CHEAP :: SIMPLE
COMPACT

This receiver has been designed to enable amateurs to

obtain a working knowledge of television at the lowest

cost and in the simplest manner. Refinements which
may be thought desirable can be added later.

NE of the objections the would-be television e¢x-
Operimcnter has when building his own apparatus

is the unwieldy rotating disc which is generally un-
cased and not very ornamental.

To overcome this and so enable the non-technical
constructor to see the type of pictures that are at
present being radiated trom Brookman’s Park, we have
designed what we consider to be a neat television re-

Disc

Posilion
of Neon Lamp
Aperlure

oL MOTOI" ‘
. e
Frame — 1 —]
p" Neon Lamp
Fs)'lﬁve‘/so‘);d‘/ 2 Holder & Support

Resislance -
Mounting
BPoard

A cut-away sketch showing the essential parts of the viewer.
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This photograph shows the complete receiver

ceiver which more or less overcomes the prejudice to an
open disc.

The very minimum of -components has been used,
so that cost has been kept down to a trifling amount.
Any handyman who can make simple pieces of wood-
work would only have to buy five components, these
being the motor, disc, speed regulator, neon lamp and

lamp holders.  The total cost need not exceed j2s.,
and it could be brought even lower than this.
Making
the Case

Altogether ten pieces of wood are required. Two

large pieces form the back and front, some }-in. wood
for a base, and some #-in. ply as a front panel, which
in addition to supporting the disc housing also accom-
modates the speed regulator. The wood separating
the front and back of the disc case is 1 in. square and
should be cut to fit—the actual details can be scen
from the illustrations. The motor is provided with
square metal plate and is secured to the front of the
case by four screws. A hole, approximately 2 in.
diameter, must be cut to take the boss and shaft of
the motor and two smaller holes drilled so that two
protruding nuts on the motor will sink flush with the
woodwork. A small viewing hole has to be cut in
both front and back of th: woodwork. This hole is
approximately 1 in. wide and 2 ins. high. The size
is not very important but it should be a little larger
than the distance between the first and the last scan-
ning holes. All these details are given in the drawings.

After the viewing hole has been cut on one side of
the woodwork an identical hole should be cut on the
reverse side.

The motor should then be fitted. Short wood screws
will be satisfactoryv, or alternatively 4 B.A. nuts and

~
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Plotograph of the hack of the receiver.

bolts will do cqually well.  After the motor has been
fitted the disc can be mounted. When this is almost
flush with the front board, the disc will have to be very

MAY, 1935

slightly bent to tighten the grub screw of the boss on
to the motor shaft. 1f this is done carefully it will
not distort the disc at all. The reverse side of the
disc housing can then be fixed, #-in. wood screws being
used for this purpose.

A standard batten holder is used for mounting the
neon lamp and this should be arranged so that the lamp
-comes central with the scanning hole which was pre-
viously eut.  Two leads from the motor, which by the
way is of a special type and can be obtained from the
Mervyn Sound and Vision Co., are taken to the front
board and out again to the base.  One lcad goes
directly to the supply mains while the other goes to the
mains via the variable resistance, which should be
mounted on the sloping front panel. Leads from the
neon lamp are taken from the batten holder in the usual
way for connection to the radio receiver.

Connection
to Receiver

Perhaps the most important part of this television
machine is the way it is connected to the radio sct.
Iirst of all it is essential that the output valve in the
radio set be capable of giving at least 1,250 milliwatts,
preferably more. This means that you will require
either a Penz20\ battery-operated pentode running at
175 volts or almost any mains-operated triode or pen-
tode valve. As a general rule commercial receivers
using mains-operated pentodes give between 2,500 and
3,500 milliwatts.

5
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4
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11"
///
/// ]
/
&7 / Viewing
—"'( / Aperture
@) 4 |
Neon Lamp
/ |-e——:5 \
y A1 Lt
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ell_ DR, S Sy lo 2%
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Fully dimensioned drawings of front and end elevations of the receiver. All the necessary constructional details are quite clear.
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Neon lamps are usually designed to strike at 187
volts, which means that this amount of voltage must
be available in your radio receiver. Unfortunately it
is most unusual for this voltage to be available and even
if it should be it is not always possible to tap it off
satisfactorily. ’ .

Assuming the necessary high-tension is avallablf:*, the
neon lamp can be connected directly in the anode circuit

Terminals
Breaking Anode Circuit

Neon O
Lamp

SpliT Anode
Adaplor

With a commercial receiver a split anode adaptor will come in nseful.
The lamp can be connected to the two side terminals an the adaptor.

of the output valve. As a general rule this will mean
that the output transformer or choke filter eircuit will
have to be removed.

30H

H<1T.F cHOKES

POWER UL 2

VALVE

NORMAL
H‘T‘ ~ o J“

If a choke filter circuit is faroured it can be linked
up fo the lamp in this way.

With a commercial receiver, it is safe to assume that
the additional high-tension will not be available, in
which case the neon lamp will have to be fed separ-
ately.  Fortunately this is quite a simple matter and a
suitable circuit is shown above. The speech output
from the receiver is fed into a 2-mfd. fixed condenser.
The open side of this condenser is then joined to both
the neon lamp and modulation choke. The spare con-
nection on the neon lamp is then connected to earth,
while the remaining connection on the modulation choke
is takeu to earth via the high-tension battery or mains
unit of 190 volts or so.

In certain circumstances where although the addi-
tional voltage is not available some 20 or 30 milliamps.

TELEYISION
SHORT-WAVE WORLD

- Plywood
Side fixed
by screws

of current are spare in the radio receiver, then, instead
ol using a separate battery or eliminator, the high-
potential side ol the modulation choke can be connected
to any point in the radio receiver where the voltage is

Terminals

Breaking Anode ZTO%V

Circuit D.C.
2SmA

Neon Lamp

\SphT Anode
Adaplor

Nometines the lamp will need an additionzl battery.
This is the best way to conmect the extra battery.

over 200, This is perhaps the most convenient way
of connecting the neon lamp, and one that will overcome
the use of additional voltage.

Assuming again that the receiver in use is a com-
mercial one, it is not always possible to get at the anode
connection of the output valve. Fortunately there is
a very simple remedy. A split-anode adaptor type A7
can be obtained from A. F. Bulgin & Co. It is fitted
with two terminals to which the neon lamp can be con-
nected directly.

With receivers that are fitted with extension loud-
speaker terminals, it is quite a simple matter to con-
nect across these terminals a 1-1 ratio output trans-
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former with the neon lamp and additional polarising
voltage in series across the secondary.  With this
arrangement the loud speaker is always in circuit.

As we have mentioned previously, it can be taken for

MAY, 1935

particularly to receivers giving a moderately high out-
put from Q.P.P. or class B amplifiers.

To overcome the difticulty of low A.C. output with
battery sets it is a good plan to connect two valve

T ORI o ¢
- o
—
NEON LAMP - 40H.25%a ; T
LS * N
I J------ | RECTIFIER
L.S. S + H.T. CHOKE
TERMINALS 180v AC.
MAINS 2MFD
121 TRANS,  Sw/ITCH ' 2MFD. 2MFD.
)=
S N\
CHASSIS

If you bave two receivers and can spare one for tele-
vision, this circuit can be recommended. ~ Simply

take off the loud-speaker and connect to neon lamp
as indicated.

It is an expensive hobby running a neon lamp from
dry batteries, so if you have mains laid on wuse a
metal rectifier of the half-type wave.
the small resistance in series with one side of the

supply.

This is a circuit that can be used with the mains

receiver. If the applied wvoltage is too high, the

definition will suffer.  This can be overcome by the
use of the variable resistance.

Don’t forget

granted that any modern D.C. or A.C. mains receiver
will give sufficient output to feed the neon lamp, while
at the same time it can also be assumed that go per cent.
of the battery receivers will be unsuitable. It applies

holders in parallel externally, simply linking them up
with the output valve holders in the receiver by four
wires and four plugs. In this way the output from the
receiver can be doubled with the minimum of expense.

American Television Systems

The fzllowing details of American television systems are taken from ‘“Electronics,” publis:ed by the McGraw-Hill Publishing Co. Inc., New

York :—
Type of | Receiving | Method |
Type Method light light of Light | Method of |
Compuny. of of scan- | No. of No. of sensitive | Synchron- | source and |  modu- image Type of
subject. ning. lines. frames. device. ization. colur. lation. | recreation. | screen.
CATHODE-RAY SYSTEMS.
Philco Radio and Tele- | studio cathode- | 240 to 24 to 60 md saic separate | fluores- control cathode- | fluores-
vision film ray 360 plate signal cence electrode | ray tube | cent
outdoor | ¢ camera (g1een)
tube ”

RCA-Vietor Co. ... studio cathode- | 240 to 24 to GO | mosaic separate | fluores- control cathode- | fluores-
film ray 360 plate signal cence electrode | ray tube | cent
outdoor | *“icono- (green)

scope
Television Labs. (PT. studi) cathode- | 240 30 uniform | separate | fluores- control cathede- | fluores-
Farnsworth) film ray plate signal cence electrode | tube cent
outdoor | “image (green)
dissector ” :
I
J. V. L. Hogan studio niechan- | 120-60 20-24 photocell | trans- glow- direct | mechan- | projec-
film ical (not mitted lamp ’ ical (not | tion and
disc) signal ; white) dise) direct
also ' fluores-
cathode- | 300-60 20-24-30 power fluores- control cathode- | cent
ray system cence electrode | ray
(green) special tube
MECHANICAL-OPTICAL SYSTEMS.
International Television studie | resonant | 60-120 24 photocell trans- incandes- | Kerr resonant | projec-
(W. H. Preiss) film | mirror mitted cent cell mirror tion
‘ signal lamp
i plus (white)
resonance ‘
Peck Television ... film niirrored | 60-120 24 photceell | power incandes- | Kerr cell | mirroted projec-
{(W. H. Peck) lens disc sys.em cent lamp lens disc tion
(white)
248
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THE ELECTRON MULTIPLIER
AND MECHANICAL TRANSMISSION

By G. BALDWIN BANKS

INCI the end of the
S nineteenth  century,

when Nipkow com-
menced his experiments
which resulted in the in-
vention of the disc which
bears his name, methods
of scanning have swayed
backwards and forwards
between mechanical and
electronic svstems.  As
far back as 1907, Rosing
patented a television sys-
tem in which a cathode-
ray tube was used as a re-
ceiver, and about this
time Campbell Swinton
proposed a form of tele-
vision apparatus in which
a cathode-ray tube was
used at both the trans-
mitting and receiving ends.  Camp-
bell Swinton's transmitter was in fact
a forerunner of the Iconoscope.

Owing to the comparatively un-

[=4

Arode Current (milliamps)

1
-

100 200
Anode Volts (Grid zooV.t)

Fig.x.—(a)YCircuit to shonw secondary emission.
(b) Anode current curve for triode with coated anode.

advanced state of contemporary
technique, these experimenters met
with little success. Other experi-
menters returned to mechanical
methods, and Baird, using the Nip-
kow disc, accomplished truc tele-

Three forms of electron multiplier are shown by this photograph.

vision in 1920, Similar results were
obtained in America in the Bell Tele-
phone laboratories.  German experi-
menters  used  mirror-drums  and
mirror-screws in addition to the disc.

More recently there has been a re-
turn to clectronic methods of scan-
ning, owing to vast improvements in
the design and manufacture of cath-
ode-ray tubes. The advent of high-

definition television has turned the
scales  in favour of  electronic
scanning methods.  If mechanical

methods are to survive on the trans-
mission side it will be necessary to
produce some photo-sensitive device
which will be many times more eth-
cient than the ordinary photo-cell.

The Farnsworth
Image Dissector

Strangely enough, as a direct con-
sequence of the invention of an elec-
tronic scanning device—-the Image
Dissector—it is probable that a new
photo-sensitive cell will be available
which may result in a new lease of
life for mechanical transmission
methods.  The image dissector was
fully described by Mr. J. C. Wilson
in the March issue of TELEVISION AND
SHorRT-wavE \Woreth. By itself this
device is little more efficient than a
well-designed  mechano-optical  sys-
tem, and I‘arnsworth admits that the
sensitivity  for high-definition prac-
tice is not adequate for direct scan-
ning of subjects. Normally the am-

249
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plitude of the output sig-
nals is below the ampli-
fier noise level. For this
reason the unaided dis-
sector tube could be used
only for image transmis-
sion, when it was possible
to project a very bright
image on to the photo-
sensitive cathode.*®

To overcome these diffi-

culties, Farnsworth de-
veloped the ‘* electron
multiplier,””  which de-

pends for its action on
secondary emission.

Secondary
Emissions

Under suitable condi-
tions it is found that an
impacting on a conducting
surface may release a number of
secondary electrons.  The number
of secondary electrons released by
the impact depends on the velocity of
the primary clectron and on the phy-
sical and chemical nature of the sur-
face. Under normal conditions the
number of secondary electrons
emitted is about two or three, and
rarely exceeds ten. ‘lhe secondary
clectrons are emitted in all directions
and have low initial velocities.

The secondary emission effect may
casilv be shown with any triode in
which the grid is made more posi-
tive than the anode. Fig. ra shows
a circuit by which the phenomenon
may be demonstrated. A fixed posi-
tive potential is applied to the grid,
and the anode current measured for
varying values of anode potential. It
will be found that as the anode is
made positive with respect to the
cathode, the anode current rises be-
cause more and more electrons pass
through the grid and reach the plate.
Above a certain voltage, however,
the anode current begins to decrease
because the velocity of the electrons
impacting on the anode is sufficient
to release secondary electrons, caus-
ing a reverse current from the anode
to the more positive grid.

When a certain voltage is reached
each primary electron will liberate
one secondary electron and no anode
current will Dbe registered by the

clectron
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meter.  Further increase in anode
voltage may result in more second-
ary than primary electrons and the
meter will show that the anode cur-
rent is flowing in the opposite direc-
tion.  These effects are shown in
Fig. 1b in which the data were ob-
tained with a triode having an anode
which had been treated with caesium.
It will be noticed that above 150 volts
the anode current begins to rise
again owing to the fact that the
potential of the anode is approach-
ing that of the grid, causing it to
take an increasing share of the elec-
trons.

Secondary-emitting
Materials

As previously stated, secondary
emission depends greatly on the phy-
sical and chemical properties of the
surface. The effect of the chemical
constitution is concerned with the
work function of the elements of
which it is composed. All conduct-
ors contain a great number of free
electrons which are able to move
about in the metal. To enable an
electron to leave the surface of a con-
ductor work has to be done in over-
coming the attraction between the
metal and the electron, and this quan-
tity is different for each substance.
The work function of an element is

defined as the work done in causing
unit charge to leave the surface, and
is usually expressed in volts.  The
following table* gives the work func-
tion of various elements. It will be
seen that caesium has a compara-
tively low work function and for this
reason it i1s very suitable as an emit-
ter of secondary electrons.

Element. Work function (volts)
Caesium 1.81
Calcium 2.24
Nickel 2.7.
Thorium 3.35
Molybdium 4.44
Tungsten 4.52
Platinum 6.27

In passing it may be mentioned
that although the voltages given for
the various word functions are only
a few volts, it should be understood
that the attraction of a metal for an
electron must take place within a
very short distance—a few Ang-
stromsT—from the surface. Assum-
ing that in the case of platinum the
linking distance is ten Angstroms,
then the field required to remove an
electron would be .627 volt per
Angstrom or over 60 million volts per
centimetre.  From the physical
point of view a highly-polished sur-

* Dushmann : ““ Electronic Emission.”
Reviews of Modern Physics. 2. 394. 1930.
t One Angstrom equals 1o-8 centimetres.
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face emits more electrons than a
rough one. Changes of temperature
seem to have no effect except so far
as such a change may alter the phy-
sical character of the surface.

The Electron
Multiplier

\We have seen that if the primary
clectrons have sufficient velocity their
impact on a surface will create a
greater number of secondary elec-
trons.  Farnsworth makes use of
this fact to amplify an electron cur-
rent by causing the stream of elec-
trons to bombard an clectrode coated
with a film of caesium on silver oxide.
The secondary electrons themselves
are then caused to impact on another
similar surface and this process is re-
peated a number of times. The very
large amplification obtained by this
process can be gauged by consider-
ing the case where each electron pro-
duces 5 electrons for each’impact.
After only five impacts the magnifi-
cation would be over 3,000, and in
fact an amplification of over 3;x10’
times has been obtained in this way.

The method in which the process
is carried out may perhaps be better
understood by considering the tvpe

secondary-emissive mulerial

~ ™
’[ | i \
I |
) |
i |
I |
I I
:5
't —\ g
Opiical scanning
aperature Anode.
Window

A
®

Fig. 3.—Secondary emission photo cells (a) for use
with mirror-drum transmitter, (b) for use with dise
receiver.

(Continued on page 252)
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Grid Modulation

HE conventional form of choke
modulation employed on many
amateur phone transmitters de-

mands a modulating valve of approxi-
mately the same power rating as the

By “Radio Engineer.”

sub-multiple of the desired frequency.
Suitable stages of frequency doubling,
finally result in a voltage of correct fre-
quency which is fed to the final necatral-
ised power amplifying stage delivering
the H.I°. energy to the aerial systen.
It is this final stage which must be ex-
amined in order to interpret the general
theory of grid modulation.

final P.A. stage. In the case of
a jo-watt outfit, this implies that the
microphone  amplifier feeding the
modulator  valve must supply at
..... SO O SOOI
PA.

Not Grealer Valve

Than -005
To
Drive

HT+
F( g 5
— - 05 Pig. 1. —This is a
-01 Mica == Mica. typical P.-1. cir-
ConnecT by it in o a  driven
shorles! possible transmitter.
path
HT—

Oulpul Transformer
from final slage of
speech amplifier

1/1 Ratio for Triodes

2/1 Step down for Penlodes L.T.
least 5 watts of undistorted speech
power. For this reason quite a

number of amateurs who might wish 1o
make an occasional phone QSO do not
trouble to go to the expense of addi-
tional equipment which might easily ex-
ceed the cost of the transmitter itselt.

Some simple and more economical

-

|
/
——a
|
o
e

Fig. 2.—Here is the lafVg characterisitics of a
final P.A. stage biases to cut off.

form of modulating system is very de-
sirable and, providing the speech-
quality and modulation depth are good,
a certain loss in power efficiency is

tolerable.  Grid ‘'modulation is a very
useful alternative, therefore, to the
more classical forms of choke or
series modulation, and, providing
due precautions are taken with
the circuit technique involved, the
results are surprisingly good. In a

driven type of transmitter a crystal
oscillator is employed, working at some

Fig. 1 represents, in schematic form,
the circuit of a finul P.A. stage in a
driven transmitter. The biasing of the
valve is a question of great importance
particularly when grid modulation is
contemplated. For ordinary transmis-
sion, where the P.A, is keyed, the con-
rections from A to B may be a grid
leak, because the necessary bias is de-
rived from the valve itself. The
mechanism of this self-biasing effect is
simple; the driving voltage is rectified
by the gfid carrent characteristic of the
P.A. valve and a mean D.C. voltage is
thus set up across the leak, its magni-
tude depending upon the peak value of
the driving voltage and the value of
the grid leak. If this latter value is

To
Drive

]—+ tholio <j

VFig. 4.—With this circuit in use the P.A. will
operate down to 10 metres with grid modulation.

large compared with the mean eflective

impedance between grid and filument
when rectifying, then the D.C. potential
is practically equal to the peak value of
the driving voltage. The valve 1s thus
biased negatively, and the drive should
be adjusted so that the input is fully
loaded.

This may be checked by disconnect-
ing the aerial coupling and adjusting
the drive until minimum anode current
is obtained when the anode circuit is
tuned to reasonance.

It 1s rather dangerous to emplov self-
biasing systems because a failure of the
driving valve will immediatelv result
in zero grid bias on the P.A., which
shows up very quickly by terrific over-
heating of the anode, and possible re-
sultant loss of vacuum in the valve it-
self. For this reason it is far better to
connect a bias battery between the
points A and B and to bias the grid
negatively with no applied diive, until
the anode current is substantially zero.
The drive is then increased uuntil no
further increase in aerial current is ob-
served when the tuned circuit is at re-
sonance. It is this type of driven P.A.
which is particularly amenable to grid
modulation.

~2XVg —=>

b

e

Vig. 3.—These are the three half waves mentioned in
| connection with the nodlation.

IMig. 2 shows the Ta/Vg characteristic
of a final P.A. stage which is biased to
cut off by Vg negative volts with res-
pect to the filament.

The peak value Vd of the driving
voltage must firstly be carefully ad-
justed to its optimum value beyond
which no further output results. This
is an extremely important point and
must be strictly adhered to when mak-
ing the adjustments {or speech modula-
tion of the stage. If an aerial ammeter
is employed, the next step is to increase
the P.A. bias until the aerial current is
halved. If no meter is available a
fairly accurate equivalent result will be
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obtained by doubling the bias, always
providing the optimum drive has been
initially obtained.  The process o
modulation now merely consists o
swinging the bias in alternate direc-
tions, so that in a positive direction the
initial bias is reached, and in a nega-
tive direction the drive does not cperate
upon the valve characteristic at all.

The three half-waves of I'ig. 3 show
clearly the process involved.

The centre half-wave is the position
of the driving voltage Vd for the car-
rier only. In the hight-hand halt-wave

a positive modulation peak at 1oo per
cent. modulation depth has been pro-
duced. Finally the left-hand wave is
a negative modulation peak at 1oo per
cent. depth. The carrier has thus been
changed over thz complete cycle of
modulation, from zero to twice its qui-
escent value, which represents a linear
100 per cent. modulation.

Naturally, the modulation of the grid
bias {which it really is) may be achieved
by using speech potential derived from
a microphone and an appropriate am-
plifier. The speech power required may
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be roughly estimated as about one-
tenth of the D.C. input power to the
P.A. On a 1o-watt transmitter, any
small mains power valve is adequate,
and the degree of amplification =which
precede it is naturally determired by
the sensitivity of the microphone em-
ployed. With most carbon granvle in-
set type of instruments a single high
magnification stage preceding the
audio-power valve should be ample.

Fig. 4 shows the necessary connec-
tions involved round the P.A. stage, and
will be suitable for all amateur bands
down to ro metres.

“The Electron Multiplier and Mech-
anical Scanning.”’
(Continued from page 250.)

of electron multiplier designed to
work in conjunction with the image
dissector tube.  The construction of
the multiplier which is built on to the
image dissector itself—as a sort of
annexe—the  whole  thing  being
evacuated, is illustrated in Fig. 2.
The weak stream of electrons from
the disscctor tube pass through the
scanning aperture in the first cathode
and are accelerated towards the ring-
shaped anode by a potential of 60 to
go volts. .\ powerful magnetic field
due to a current-carrving solenoid
wound round the tube, prevents the
clectrons from reaching the anode,
causing them to move in a direction
parallel to the axis of the tube.

Under ordinary circumstances the
electrons would not reach the second
cathode, the attraction of the anode
acting in the opposite direction once
they pass the centre of the tube. In
order to cause the electrons to travel
backwards and forwards betwecen the
cathodes, a radio frequency of about
50 megacycles is applied to the latter,
By adjusting the amplitude of the
R.I'. it can be arranged that the elec-
trons make one traverse across the
tube during one half cycle. As the
cathodes have a coating of caesium
a considerable increase in the num-
ber of electrons results from each
traversal. The magnified output is
taken off from across the anode re-
sistance.

It will be readily understood that
il this magnifying process were al-
lowed to carry on unchecked a satura-
tion point would be reached, or the
tube might even be destroyed. In
this case the final current would give
no indication of the value of the
original electron current.  For this
reason it is necessary to stop the ac-
tion—after a certain number of tra-
versals have taken placec—before the
limiting current is reached.  This

“an

may be accomplished by introducing
interrupting  frequency  which
serves to check the action periodi-
cally in a manner somewhat similar
to the action of the quenching fre-

quency in a super-regenerative re-
ceiver. The anode current is then

directly proportional to the initiating
clectron current.

Application to
Mechanical Systems

So successful was the addition of
the multiplier to the image dissector
that it was found possible to increase
the output of the latter three or four
thousand times without any increase
in noise level.  There seems to be no
reason why a photo-cell, embodying
the clectron multiplyving principle,
should not be adapted to mechanical
scanners.  If the great amplification
claimed for the device is realisable,
high-definition  scanning  of direct
subjects by disc or mirror-drum sys-
tems would be quite possible. A
sccondary emission magnifying
photo-cell of the type shown in Fig.
3a would be suitable for use with

“stead of a stream of electrons.

mirror-drum or lensed-disc systems. .

A modified form, Fig. 3b, coull
casily be evolved for Nipkow disc
arrangements. This will differ from
the electron multiplier just described
in so much that light is admited in-
As
the caesium-coated cathodes are
photo-sensitive as well as secondary
emitters the light will cause clectrons
to be throwu off from them. These
constitute the primary electron cur-
rent which is magnified by the pro-
cess previously described.  Owing to
the great sensitivity of this new
photo-electric device it would be pos-
sible to make the moving parts of a
mechanical svstem quite small so that
the whole camera would be compact
and casy to manipulate. This re-
duction in size would mean that very
little driving power would be re-
quired. It is possible that a mechan-
icallv-operated television camera will
be evolved which will be more simple
to operate than the electronic scan-
ning cameras, which require some-
what complicated scanning circuits to
control them.

Television Scanning Tech-
nique and X-ray Diagnosis

The dithculties involved in X-ray
diagnosis are said to be greatly re-
duced by the invention of a three-
colour reproduction  process which
permits X-ray pictures to be trans-
mitted by wire. Luther G. Simjian,
former head of the photographic de-
partment of the Yale Medical School,
developed the process by using the
well-known scanning technique used
in the mechanical svstems of tele-
vision.

The patient undergoing the exam-
ination is placed between the X-ray
tube and a fluorescent screen in the
usual manner. The image appearing
on the screen is scanned by a lead
disc containing holes arranged in a
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spiral about its circumference.  The
light which passes these holes is

allowed to fall simultaneously upon
three photo-cells. These cells are
fitted with special filters, the first cell
responding to the portions of the pic-
ture containing considerable Tlight,
the second to porttons containing a
medium amount of light, and the
third to the dark portions of the pic-
ture.

The output of the photo-cells, after
amplification, is used to actuate
gaseous discharge lamps of three
different colours.  The image is then
recreated by a second dise, and the
three colour elements combined. By
the use of telephone lines between the
scanning equipment and the receiv-
ing equipment, the image may be
sent to various hospitals  for diag-
nosis.—Electronics.




MAY, 1935
An

All-wave

sSuper

This receiver is a stepping stage between
the very simple straight set and the
somewhat complicated S.S. Super. It
has been designed by Kenneth Jowers
for use on several amateur bands but
has the added advantage that t will
function on medium and long waves if

necessary.

OST amateurs know that a
super-het that will give opti-
mum results on the amateur

bands has to be designed in a different

way to an all-wave super for all
normal amateur and commercial wave-
bands.  With this receiver, 1 have

combined the advantages of a highly
eficient amateur-band super with the
requirements of the ordinary listener
who wishes to hear the London
Regional programmes, for example, in
addition to the more popular commer-
cial short-wave broadcasts.

The receiver has been designed more
or less around the new Bulgin tuner,
which will become very popular in
amateur ciicles.  Even though the
hypercritical may consider that an all-
wave tuner is not satisfactory, in this
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Both the cabinet for itle receiver and the cabinet for the power pack match up.

They bare Leen arranged to

fit togetler cne above the other.

unit the losses have been kept to a
very low minimum so that on 20-metres
signal attenuation is negligible as com-
pared with an ordinary plug-in coil.

This tuner has been arranged to take
five coils, four of them always being
completely out of circuit.  There are
no dead-end effects.  Amateurs will
immediately realise that the coils can
be modified if necessary to cover io-,
20-, 40-, 80- and 160-metre bhands or by
leaving out one or two of the bands
not required for medium and long
wavebands.

My particular requirements call for
reception on 20, 40, 8o and 160 metres,
leaving one coil spare. The spare con-
tacts are utilised by the long-wave coil
so the National and other interesting
long-wave programmes can be received.

«00017 0003
N

2000

50000
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‘The circuit of the receiver section has been kept separate from the L. F.

afl—
k|

section and the power pack.

253

'

The coils as supplied are designed .to
cover wavelengths between 10 and 22,
20 and 45, 40 and go metres and the
usual medium- and long-wave broad-
casting.

Tuning
Range
These coils are then suitable for
amateur and commercial reception

without alteration, but I noticed that
by re-winding the coils -0 that the re-
quired wavebands came in the middle of
the band-spread condenser, there was
decided increase in signal strength.
This  suggestion is onlv made for
serious amateur listeners. The ordinary
programme listener will not find it
necessary to make any alteration.

Some readers may criticise the coil
unit being fitted so that the control
knob is at the back of the cabinet.
After weighing up the advantages and
disadvantages of fitting it to the front
[ came to the conclusion that as the
amateur listener would probably use
one waveband for two or three hours
at a stretch the continual u-e of the
wavechange switch would not be neces-
sary.

First of all, T do want to stress that
this receiver is not intended to rival an
S.S. Super with a pre-H.I7. stage and
all the other refinements, but it will be
a distinct step-up in the right direction
for a large number of amateur stations.

Although  amateurs  ~peak  tather
glibly of making up multi-valve super-
hets, some of them are finding that,
simple as theyv are, freak arrangements
do not alwavs turn out satisfactorily.
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In such circumstances, this super-het
will make an extraordinary difference
to the number of stations worked, for
it is simple to operate, cannot possibly
fail to function through lack of ex-
perience, and is quite within the capa-
bilities of the constructors who have
not hefore tackled a super-het receiver.

Circuit
Arrangements

Now for the design. The first valve
is a fixed-grid base high-frequency
pentode working as an autodyne
detector-oscillator. It gives very satis-
factory results without complications,
and in the eveut of any trouble arising
it is simply checked up for oscillation.
The two intermediate-frequency stages
use AC/VP: high-frequency pentodes
with a variable grid base, but these
have heen biased so as to widen the
grid base and, at the same time, keep
sensitivity to maximum. The inter-
mediate-irequency coils are ftuned to
450 ke., for this frequency gives excel-
lent stage gain with complete stability.

Although a leaky-grid second detec-
tor is perhaps more sensitive, an anode-
bend detector is often more satisfac-
tory, and that is so in this receiver.
That comprises the receiver itself.
The output stage and power pack have
been combined on a separate chassis
and are coupled to the receiver by
means of a five-way cable.  The idea
behind this is that in the near future
if other receivers are designed there
will not be any need to alter the output
stage or to buy any new components
for that section. In fact, several
receivers can he constructed, all work-
ing from the same power pad\ and the
same output stage. This results in dis-
tinct saving in space and in construc-
tion costs.  In the future I intend to
design every receiver so that it can be
plugged into this standard amplifier
and power pack, all receivers termina-
ting at the second detector stage.

Actually. the second chassis houses | tions can be soldered to it. A small
el s 2
o
+ + 2
I I
SM 4M
each
Uu60/250
Ce—— 1 2
L.S. 0
L “ ‘ :
50 640 Special
Mfd.T ! = 5g(keT -

This section of the circuit is entirely self- mnlamez/
input.

i
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Here is the receiver chassis.
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The panel is only a temporary one used to secure the tuning components during

testing.

the low-frequency transformer, steep
slope output pentode, rectifying valve,
two smoothing chokes, all the neces-
sary smoothing condensers, mains
transformer and the output choke, so
forming a very compact and service-
able unit.

Building
The Receiver

Construction of the set should not
present any difficultics. The basehoard
1° reised approximately one inch, w0 all
the unimportant wiring can be kept out
of sight. The top of the chassis is
lined with zinc. This is the first time
that 1 have used this metal for screen-
ing, but it is a distinct advantage over
aluminium, for all negative connec-

11 gives 3,400 millinwatts output with only a moderate

The power pack gives' 250 volts H.T. at 6o milliamperes.
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piece of ebonite the length of the base-
board and 3} inches in height will be
required until the preliminary tests
have been made. This panel is used
to hold the tuning dial, master tuning

The main tuning condenser is
actually a .ooo25-mfd. Jackson Popular
Log which the makers have double-
spaced, giving a capacity of approxi-
mately .ooot7 mfd. In normal circum-

stances, this condenser is left set at
zero capacity, for the band-spread
condenser will spread the amateur

bands over 100 degrees.

When other bands are required, the
wavelength range of the receiver can
be increased by varying the tuning on
the major condenser, the idea being

‘ that the receiver is tuned to almost the

required wavelength by means of the
larger capacity condenser, tuning after
that being done with the band- spread
condenser. The volume control takes
the form of a variable potentiometer

supplving voltage to the screening
emids of the first three valves. In
addition to this, where constructors

have built the receiver in rather a hay-
wire fashion, probably causing insta-
bility, this control will be invaluable
in stabilising the intermediate-fre-
quency stages.

A mlllnmp meter has been connected
in the anode circuit of the first detector
valve as well as in the screen circuit,
the idea of reading the screen current
as well as the detector anode current is
because at certain settings of the con-
trol the anode current is inclined to rise
rather sharply.

Several transmitting amateurs have
pointed out that in confined spaces,
that is, where the receiving and trans-
mlttmg aerials are inclined to be rather
close together, when the receiving set
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is tuned to the same waveband as the
transmitter there will be a serious
attenuation of radiation. To overcome
this, a switch has been connected in
series with the aerial lead so the aerial
circuit can be broken if necessary.

In the amplifying section, variable
tone correction is across the output
choke. This does help to reduce inter-
ference and static. It cannot be cut
completely out of the circuit, but in the
zero position it has practically no cut-
off effect.

Good
Performance

Owing to the very complete smooth-
ing, head-phones can be wused if
required, but as a general rule the
receiver will bring in most of the
worth-while stations at good strength.
I have often found that if a station is
uot decipherable on the loud-speaker
no material improvement is noticed
when headphones are used.

\
On_the top band, unless the aerial |

was kept to a reasonable length, the
London Regional and National stations
were inclined to break through owing
to there not being any pre-detector
high-frequency stage. In my locality
this does not cause any damage, but
where a harmonic is likely to interfere
with a local amateur station a simple
wave trap will overcome the difficulty.
So metres provided reception of several
W.stations, which shows that the range
of the receiver is well up to standard.
While quite a number of stations on the
4o-metre band could not be separated,
incidentally what receiver will separate
them ? Several DX stations were heard
at good strength.

Isles, Morocco, and, of

Canarv R

Most of the wiring is point to point.

course, hosts of ZL’s and VIK’s were
received at different times.  Those
interested in the reception of broadcast
stations should make a special note
that W3ZAL on its 16-metre channel
was heard every afternoon for one week
on a loud-speaker. Stations on the 1g-
and 25-metre channel were also tuned
in to give 2 watts output.

On the broadcast band second-
channel interference is inclined to be
troublesome, hut 20 or 3o stations can
always be received, while on the long
waves 0 stations are generally received.

I am of the opinion that this receiver
will suit the requirements of many

This is most essential on the higher frequencies.
wires short.
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Keep the connectin

amateurs. It is selective, has a low
background noise level as compared
with some of the large super-hets, and,
in addition to receiving broadcast pro-
grammes hy virtue of its band-spread-
ing, is really suitable for amateur work.
It should not entail any difficulty to
couple up an untuned high-frequency
stage in front of the first detector so as
to lessen second-channel interference
on the top band, but if the 16o-metre
band is not of primary importance then
the receiver will give excellent results
as it stands. At the present moment
the receiver is being used with 5Z] and
QS0’s have been made with many DX
stations.

Receiver Section

CHASSIS AND CABINET.

1—special type (Peto-Scott).
CONDENSERS, FIXED.

1—.0002-mfd. type tubular (Erie).
1—.0003-mfd. tvpe tubular (Erie).
2—.0005-mfedd. tyvpe tubular (Erie).
4—.o1-mfd. type tubular (Erie).

3—.1-mfd. tvpe tubular (Erie).

1—2-mfd. type ggo (Liddystone).
CONDENSERS, VARIABLE.

1—.00017 mfd. popular log double-spaced (Jackson).
1—.000015-nfd. tvpe 990 (Eddystone).
1—.000z2-mfd. type g57 (Eddystone).
COILS.

1—complete set All-wave with holder (Bulgin).
CHOKES, HIGH-FREQUE

"—scn‘ened all wave type 82 (Eddystone)
DIAL.

I—t}pe r>7o\\7 (]‘ddvatone)

HOLDERS, VE,

2—11\0 pin t)pe ’\1r -Sprung (Clix).
3—seven-pin type Aic-Spring (Clix).
METER.

1—0-10 E66 flush

type mounting
(Sifam).

RESISTANCES, FIXED.

1—2-megohm type 1-watt (Erie).

2—200-ohm type 1-watt (Erie).

1—5,000-0hm type I-watt (Erie).

milliampere

COMPONENTS FOR THE ALL-WAVE

1—25,000-0hm tyvpe 1-watt (Erie).
1—50,000-chm type r-watt (Erie).
3—1,000-0hm tvpe 1-watt (Erie).
RESISTANCES, VARIABLE.
1—50.000-0hms with long spindle (Reliance).
SWITCH.

1—type Sgrl.B (Bulgin).
TRANSFORMERS, I.F

3—type 674 (Eddystone).

VALVES.

2—AC/VPr (et) (Mazda).

1—ACS/2Pen (met) (Mazda).

1—354V {met) (Mullard).

TERMINALS.

2—type B marked A and E (Beddling Lec).
SUNDRIES.

3—type P41 top cap connectors (Bulgin).
1—tvpe 1’36 five-pin plug (Bulgin).

Amplifier Section

CHASSIS AND CABINET.
1—special type (Peto-Scott).
CONDENSERS, FIXED.
2—or1-mfd. type tubular (Erie}.
1—z2-mfd. type B.I3. (Dubilier).
1—2-mfd. type ggo (Eddystone).
1—s50-mfd. 50-volt working (Franklin).
1—4-mid. 600-volt working (Franklin),
2—38-mfd. 600-volt working (Franklin),

SUPER

A complete Kit of Parts can be obtained from Peto- Scott, Ltd.

CHOKES, LOW FREQUENCY.

2--L34M (Brian Savage).

1—HT35 (Wearite).

RESISTANCES, VARIABLE.

1—25,000-chm {(B.T §)

SWITCH.

1—DPDT (Wearire).

TRANSFORMER, L.F.

1—AF3 {Ferranti).

TRANSFORMER, MAINS.

1—special type to specification (Sound Sales),

HOLDERS, VALVE.

1—7-pin type Air-sprung (Clix).

2—j5-pin type Air-sprung (Clix).

RESISTANCES, FIXED.

1—10,000-chm type 1-watt (Lrie).

1—2,000-chm type 1-watt (Erie).

1—164-ohm type Ohmite (Graham Farish).

VALVES.

1—AC2/Pen (Mazda).

1—UUbof250 (Mazda).

SUNDRIES.

1—tyvpe P36 five-pin plug (Bulgin).

1—special combined fuse-holder and
(Belling-Lee).

1—yvard five-way cable (Bulgin).

6—insulated sockets (Clix),

6—insulated plugs (Clix).

LOUD SPEAKER.

1—Stentorian Senior (W.B.).

mains  plugl
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Short-wave
Here are some further details on the
Beginners' Two-valve Receiver described
in last month’s issue.
WO of the components for this
I receiver can be home-constructed
without special tools or technical
knowledge.
As the two components in question
can be used in almost every short-wave

suitable for all kinds of short-wave sets
in addition to the two-valver described.
A piece of paxolin former 24 ins. in
length and 2 in. in diameter should be
fitted with two 6 B.A. terminals, one
at each end, as shown in the sketch.

Wind 150 turns of 36 gauge enam-
elled-covered wire on the former in
simple solenoid fashion.  Of course,
the enamel covering must carefully be
scraped off the ends of the wire before
it is anchored down under the terminal
head.

The Coil.

This has a multiplicity of uses. It is
suitable for simple straight sets as a
grid and reaction coil,

or as an oscillator coil
in a super-het circuit.

Cotls

F
All the necessary details for winding the coils for the Beginner's Tia
and other simple receivers are given above.

Aerial
o re Dig out one of the
"“l"ll ”"”" old wvalves that has
150 Turns |[| =, Grid R o B2 given up the ghost,
36D5C 4 and 1emove the base
I from it. By soaking
”"”””“””" }éeﬂﬁﬂor\ the base in methylated
i JOH . ond. spirit after a time the
2l Coil Holder base comes off quite
easily. Of course the
— connections to the valve
] 16-35 M. 30-80M. ] 50-120M l)ins must be unsol-
L1~ 2'%T1. | 4%aT [ 7T ° Gleissel
I ace 157 157 YA Then obtain a piece
! P 2 2 - of paxolin former that
= Lo~ 5%T olaT 16T will fit into the top of
r— > the valve bhase. 1f the
==cC=C L3 =< 4Y2T. 8T. 10T. @ base is of a particularly
e odd size it may be bet-
All Windings 28 D.5.C.7 ¢

ter to fix the former to
it by means of a 6 B.A.
nut and bolt through
the side of the former
and the valve base.

The number of turns
wanted for the different

receiver we have devoted a little more
space than usual to constructional de-
tails.

First of all the H.I*. choke. It is

wavelengths are given
in the table while the sketch shows quite
clearly how the windings are connected.
If different wire is used the wavelengths
covered by the coils will alter.

We have re-

20,000 2

produced here
the circuit of the
Beginners’” Two
for in the ori-
ginal circuit re-
produced last
month a slight
variation oc-
curred which al-
though not of a
serious nature
might cause
needless Worry
to the beginner,

Here is the cir-

..“"_,

cuit and it should

Here is the circuit for the Beginner’s Tuo.

There is only one high-tensisit voltc ge
tapping ; it is impossible to slort-circuit high-tension to the reaction condenser
owing to the use of a series blocking condenser.

be coupled with
the blueprint re-
produced on page
186 of the April
issue.
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Number of Elements and

Picture Detail.

The human eye is able to see two
objects separately, for instance two
stars, if the light rays from the stars
form an angle of not less than 30
seconds or even one minute. Many
eyes require at least 13 minutes or
1/40 degrec. This sharpness ex-
tends over a field of view comprised
within an angle of about five degrees.
The angle of distinct vision is about
2y degrees. For a picture sub-
tending this angle and having a
height I, all those eclements d cm.
apart will appear separated for which
the ratio hfd is at least equal to
24:1/40 or about gbo. Splitting the
picture up into more than 960 lines
would serve no useful purpose for
observers looking at it from a com-
fortable distance.  For television
pictures where objects are not seen
against a dark background, the num-
ber ol lines may be appreciably re-
duced.

A large number of illustrations
from magazines were placed at dis-
tances at which the details were still
recognisable. At a distance which
corresponded to 450 lines (when the
angle of sharpest vision was as-
sumed to be 3.3 minutes instead of
1.5 minutes) all the pictures were
satisfactory, from a distance equiva-
lent to 180 lines about 84 per cent.,
and with go lines 30 per cent.—Ferns.
Tonf.

30-Line Transmissions—

Alteration of Time.

In view of the increasing number
of sporting broadcasts during the
summer, the B.B.C. has decided that
the afternoon broadcasts of television
are becoming inconvenient.  Com-
mencing on April 22, the afternoon
broadcast will be transferred to Mon-
day night from 11.15 p.m. until 12
midnight. These times line up with
the existing Wednesday evening 3o-
line transmission,

Readers will appreciate the altera-
tion in time for of late the Saturday
afternoon broadcasts have often been
curtailed.

Television To-day.—-This is a serial
publication which is to be issued in
about sixteen weekly parts at is.
each.  Judging from the first part
the work will be comprehensive and
provide a general survey of the sub-
ject. The contributors include
several well-known names, and the
articles are profusely illustrated.
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THE A B C OF THE CATHODE-RAY TUBE—II

By G. Parr

In the first article of this series, published last month, the writer dealt with the theory underlying the
flow of the electric current, and showed how electrons could be made to pass out of a piece of metal

by the application of heat.

The series is written as an introduction to the study of the cathode-ray

tube and is specially intended for those who have not yet taken up the fascinating study of television.

PUTTING ELECTRONS oN THE SPOT

HERE is one property of the electron which must
be considered before we go much further, and
that is its charge. We probably already know
this word in con-
nection with accu-
mulators, and in a
vague way asso-
ciate it with con-
necting the cell to
the supply mains
and having it re-
plenished with
electrical energy.
U n f o rtunately
this idea does not
help much in arriv-
ing at the meaning
of the word. We
frequently read
that a Grand Jury
was charged, but
that does not mean
that they were con-
nected to the sup-

T

ply mains, fortu-
nately for them.
The electron is

even more compli-
cated than either
the accumulator or
the Grand Jury,
since it is ‘‘nega-
rively  charged !
So we have two
things to consider
—the meaning of
‘“ charge ”’ as ap-
plied to the elec-
tron and the mean-
ing of ‘‘ nega-
tively.”’ The
second word is a
little easier to deal
with so we will
take it first.

Positive
and Negative

The words

¢ positive 7 and

, S ‘! negative ’’ have
Fig. 1.—Photagraph of the el:ctrode been associated
assembly of the cathade-ray tube. with electricity
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from the very earliest days in which the only experi-
ments conducted were with glass rods rubbed with cat-
skins and similar curious pieces of apparatus. Frank-
lin, in his ingenious theory of electricity, imagined that
there was such a thing as an electric *‘ fluid > which
became distributed unequally’among certain substances
when they were ‘‘ electrified,”” giving an excess to
some and a deficit to others. He first applied the
terms ‘‘ positive ’ and ‘‘ negative ’’ to the distribu-
tion of this imaginary fluid, calling those substances
positive in which there appeared to be an excess.
The terms were, and still are, purely arbitrary, but
they have been accepted into the technical language,
and we now find it convenient to retain them and to
build up certain definitions round them. When elec-
tricity graduated from the cat-skin stage through the
discoveries of Volta and became a source of light and
heat it was thought that the flow of the electric current
in a circuit was always in a definite direction, namely,
from that terminal of the battery labelled ‘* positive ”’
to that marked ‘‘ negative.”” It is just as though the
excess of electric ““ fluid »’ at the positive terminal of

Fig. 2.—Electrons

being collected by a

metal plate  con-

nected 1o the positive

terminal of a bat-
tery.

SLLES

Hot METAL"

the battery were draining through the circuit to restore
the equilibrium at the negative pole.

This idea, although later theories have displaced it,
is so firmly rooted that nearly everyone imagines the
current to start from the terminal of the battery marked
+, or painted red, and to flow to the terminal marked —,
painted black. In fact this reasoning was so firmly
established that when the electron came along it was
judged by the same standards. ‘The early experiments
showed that electrons were attracted by wires which
were connected to the +, or painted red, and flowed
to the terminal marked —, painted black. It was as-
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WHERE ELECTRONS COME FROM

¢

sumed that the electron was associated with the ‘‘nega-
tive’’ end of the circuit, and it was said to be a particle
of negative electricity.

Actually, since the words ‘‘ positive > and ‘‘ nega-
tive ”’ were applied quite arbitrarily in the first place,
we have no more right to say that the electron is nega-
tive than positive, but the convention holds good, and
it really doesn’t matter as long as the idea is clear.

¢ 1)

The clectron therefore behaves as though it were
deficient in electric “ fluids,’’ that is, it is attracted to
a positively charged electrode.  There!  The word
charged has suddenly come into the talk, because it

Fig. 3. — Taken
from an  actual
photograph, this
shows the electrons
being emitted from
a cathode and spray-
ing on to the anode.

is so closely associated with the words positive and
negative. ‘‘ Charged ’’ simply means containing elec-
tricity, and hence a positively charged substance is one
which we assume to have an excess of electricity, ac-
cording to the old idea. Now since the electron is a
particle of electricity it seems illogical to say that it is
charged with negative electricity, but that is the fault
of the early theories that is persisting in our new ideas.

All we have to remember for the ‘present is that an
electron behaves as though it were negatively charged,
and is therefore attracted to a substance which is posi-
tively charged. This is one of the fundamental laws
of electricity—that oppositely charged bodies attract
one another and similarly charged bodies repel one
another.

It would take too much space to go further into this
aspect of electrical theory, and besides, this is not a
text-book on elementary electricity. But if you are
interested enough to go into the matter from the begin-
ning, get hold of a copy of Silvanus Thompson’s ‘‘Ele-
mentary Lessons in Electricity and Magnetism.”” It is
out of print now, but is one of the best little books on
the subject ever written.

Attracting
the Electron

At any rate, we have found a means of attracting
the electron, and of repelling it, too. And now we can
go a stage further in considering what to do with the
electron when it is produced from the atom by heating.

If we heat a wire in a vacuum, the electrons pro-
duced leave the surface atoms of the wire and tend to
flv off into the surrounding air. That was explained
last month. They do not go very far, even though
there are no atoms of air to impede their movement,
for two reasons: Their velocity is low, that is, the speed
with which they are ejected is not sufficient to carry
them any distance, and secondly, the first electrons to
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leave the metal hang about the surface, and prevent
the others from going beyond them.

Each electron, being negatively charged, will repel
its neighbour, and if an initial layer of electrons is
established above the surface of the metal, this will
tend to push back other electrons which are on the
point of leaving. Now, if we put a positively charged
plate just above the surface of the metal, all the elec-
trons which are produced will at once tly over to it due
to its attraction (I'ig. 2).

The higher the attractive force the faster they will
travel. 1If the positive plate is connected through a
battery to the heated metal, all the electrons attracted
to the plate will find their way back to the heated metal
via the battery, and we shall have a continual migra-
tion of electrons, or an electric current.

This is the simplest theory of the electron valve,
which we use with such wonderful results wherever
radio messages are being transmitted or received. Of
course we do a great deal more to the electrons than
just send them round and round in a ring, but that is
how they are produced and made to flow in any path
that we like to make for them,

The
Cathode-ray

The cathode-ray is an electron stream. Why, then,
call it a cathode-ray? It is just another case of the
survival of a term coined by early experimenters hefore
the electron arrived on the scene. In the early vacuum
tubes the electrons produced used to give the effect of
an invisible ray proceeding from the cathode, and the
name ‘‘ cathode-ray ’’ applied to this effect has stuck
to the more modern tube.

The catlode is the name given to the source of elec-
trons, or our bit of heated metal. The attracting plate
which is mounted a little distance away from the cathode
is called the anode, and those are all the technical terms
we need for the present.

Look at the picture of Fig. 1. That is the
business end of the cathode-ray tube (you can't

Fig. 4. — Showing
what happens if a
hole is made in the
anode.  The elec-
trons travel at bigh
speed and pass right
through it to reach
the end of the
vacuum tube.

help calling it that—it's a habit), and all the elaborate
pieces of metal are merely for the purpose of producing
a stream of electrons, and having produced them, mak-
ing them do what is wanted.

Fig. 3 is taken from an actual photograph of what
goes on inside a cathode-ray tube. The cathode is the
little hairpin-shaped wire, and opposite it is the anode,
a flat plate. All the electrons produced by the cathode
are being pulled over to the plate and the effect is
rather as though the plate were being sprayed with
water from the cathode, acting as a hosepipe. This



MAY, 1935

water idea is most useful, and will help to explain all
sorts of things later. For the present it gives us a
reason to use the words ““ jet 7 or * beam ’’ when we
are speaking of these electron movements.

The
Cathode

One or two little queries may occur to you as the
sketch ol Fig. 3 is considered. Why is the cathode a
hair-pin? \Why not have a [at bit ol wire and get
more electrons from the surface?

The answer is that the particular use which we have
for these electrons requires them to be in the form of
a narrow strean, and we are using a hair-pin of wire
instead of a wider area in order to give a narrow area
from which the electrons are produced initially. There
is no point in producing a flood of electrons unless we
intend to use them and collect all of them by the anode.

The pure metal is not a very good provider of elec-
trons, and it is usually coated with a compound which
gives them ofl in greater numbers when heated. This
compound while giving a better yield initially has a
tendency to fall ofl in its properties after a time and to
become inactive. The cathdoe is then said to have
become ** de-activated *’ and its useful life is at an end,
even though it is still capable of being heated.

The
Electron Jet

The speed with which the clectrons fly to the anode
is increased by increasing the attractive force of the
anode, i.e., by applying a high potential. Potential
and voltdge are very much the same thing, and with-
out ‘'going into more theory, we can take it that the
attractive force of a positively charged plate is propor-
tional to the ‘clectrical voltage applied to it. Applying
a voltage is connecting a battery to the plate in such
a way that the plate is positive, the negative end of the
battery being connected to the cathode. The higher
this voltage the greater the velocity which the arriving
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clectrons will acquire, and if it is of the order of 500
or 6oo their speed is such that they hit the anode hard;
if one can imagine such a tiny thing as an electron
hitting anything hard ! .

The effect of this high speed is seen immediately if
we bore a tiny hole in the centre of the anode. The
electrons arriving at the centre will be travelling so
fast that they will pass through the hole in the plate
and go shooting on inte the vacuum on the other side.
If the anode was at the end of a very long tube they
would go on until they hit the wall at the end. In fact,
il their speed was high enough they wouldn’t stop
there, but would go clean through the glass.  This
sounds [ar-fetched, but there have been many cases in
the early days of radio valves of the electron stream
passing the anode and puncturing the glass bulb by
their impact. The velocity of our electron stream .is
not as high as that, but we want them to hit the bulb
at the end, since this is the principle on which we are
basing the electron tube. )

S0 now we have a jet of clectrons produced by a
hot cathode and passing through a tiny hole in‘an anode
placed near it, proceeding up a long tube and finally
coming to rest on the glass at the end. Next tinfe we
can tidy them up a bit and make their arrival on the
glass visible to the eye.

CATHODE-RAY SCREENS

According to Electronics, improvements in tech-
nique have enabled the Allen B. Du Mont Laboratories,
of Upper Montclair, N.J., to overcome the blackening
of the fluorescent screen when the electron beam is al-
lowed to remain stationary. This means that the life
of the screen is materially increased as the darkening
caused deterioration of the fluorescent screen and hence
loss of light. Furthermore, because of this defect in
cathode-ray tubes previously it has not been practical
to use them for certain uses, such as sound recording
or indicating meters where the spot or line might remain
stationary for a considerable period of time.

ratio to match up the valves used. Sim-

Push-pull Modulation ;i

USH-PULIL  plate  modulation |
seems to be the solution to the!
problem of modulating a high-

power iransmitter. (rid modulation is
all very well but apparently quality is

not up to the standard of plate modu- To
lation.  Ordinary push-pull or cven DRIVER
Class B modulation is hound to be more AMP.

widely used in the future.  Class B
modulation is, in the States, the ae-
cepted arrangement for modulation of
high-power rigs.

Here is a circuit for the connections P.A. HT+
between a push-pull modulator and the O—

when calculating the correct ratio
transformer  for  the
job and use the stan-
dard formulze.

H.T. for the P.A.
i= fed on to the
anode through a
low-frequency choke
in series with a high-fre-
quency choke. Do not
forget the by-pass con-
2 mm denser of .00z mid.; this
MFD. is most important. A
higher value will prob-

QOOO0QQ

QOD-CHOKE ably attentuate top notes.
T Earth one side of the

final P.A. 1t is simple and cannot be

output transformer, but

H.F.C. before doing so make
L sure the z-mfd. blocking
+002 condenser is capable of

T ==  :tanding up to the D.C.

Letterea.  This circuit is applicable to P.A. ANODE
all types of valves for (lass B ampli- 5
fication.
HT-
The speech output from the modula- O

tor is fed into the P A. circuit through
an output transformer of the correct

Try push-pull to increase the modulation percentage.
any need to alter the P.A. circuit with this arrangement.

voltage applied to it,
There is not  Otherwise there will be
trouble,
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A NOVEL USE FORTHE SCANNING DISC

By S. Marks

This article describes how a scanning disc can be used for checking camera shutter speeds, and it suggests
a line of experiment for the amateur photographer.

ERE is an example of a novel
H use to which a television receiver
can be put.

A short time ago the writer made
some alterations to the speed adjust-
ments of the shutter on one of his
cameras and therefore found it neces-
sary to determine accurately the new
shutter speeds. There are, of course,
methods which make use of a white
spot travelling at a constant speed
across the field of the camera, but

Fig. 1. —Ilustrating the effect of an exposure of

one-fifteenth sec. Note the vertical bands due to

mains modulation on the lamp and indicating asyn-

chronism. The thin vertical block line is a faulty
hole in the disc.

these necessitate calculations involv-
ing the distance of the camera from
the spot, the focal length of the lens
and other factors which very easily
introduce inaccuracies. It was in
consequence of this that the author
evolved the method described below,
and which is, as far as he knows,
original.

The camera, the shutter speeds of
which it is desired to test, is set up
on the tripod in front of a Nipkow
disc televisor, as near to the latter as
focusing arrangements will permit.
In place of the normal flat-plate neon
lamp a 100-watt gas-filled opal lamp
is plugged into the lamp holder be-
hind the disc and the 50 cycles supply
mains connected to it.  The motor

drive to the disc is then switched on
to give it ample time to warm up to
a steady speed of approximately 750
r.p.m. In the meantime the image
of the scanning lines illuminated by
the 1oo-watt lamp is focused dead
sharp on the viewing screen of the
camera. If the camera is of the roll-
film variety with no focusing screen,
it will be necessary to fit a temporary
ground glass screen in such a position
that the ground side of the screen is
in exactly the plane normally occu-
pied by the film (elastic bands or plas-
ticine are very useful for this pur-
pose). When focusing has been ac-
complished the temporary screen is
removed and the camera loaded nor-
mally, great care being taken not to
move the camera in the meantime.
Focusing by scale should not be re-
lied upon as at these short distances
the adjustment is extremely critical.

When the speed is correct the
screen of the televisor will be seen to
have eight vertical stationary bands
less brilliant than the remainder due
to the light from the lamp fluctuating
at twice the mains frequency. These
bands can be clearly seen in Fig. 1.
If the bands are moving from right to
left the disc speed is too low and if
they are moving from left to right the
speed is too high.

Calculating the
Speed

Now all that remains is to expose
a negative using the shutter speed it
is required to test, bearing in mind
that the effective exposure is ex-
tremely short owing to the speed of
the scanning spot. It is, in fact, of
the order of 1/26,000 sec. only, and
it can easily be seen that this effec-
tive exposure is the same for all shut-
ter speeds faster than 2/23 sec., the
only difference being in the larger
area exposed at the slower shutter
speeds. Thus with an exposure of
2/25 sec. the whole of the scanning
area will be exposed.

The illustrations to this article were
taken on fast panchromatic film at
an aperture of f4.5. Panchromatic
negatives are essential owing to the
necessity of high sensitivity to arti-
ficial light.
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Having exposed a negative as
above, develop fully, as the image will
be somewhat thin, and fix as usual.
There is no need to make a print; it
isonly necessary to examine the nega-
tive (with the aid of a magnifying
glass if the image is very small) and
count the number of scanning lines
on it. In the case illustrated in Fig.
1 there are, by a lucky coincidence,
exactly 26 lines on the negative. The
nominal shutter speed used was 1/15
sec. The actual shutter speed is cal-
culated thus:—

Since there are 1234 complete scans
In one second,

30 lines are exposed in 2/23 scc.

2 26

26 lines are exposed in — x — sec.
5 30
which is, almost exactly, 1/15 sec.

For the exposure illustrated in
Fig. 2 the shutter was set to a speed
of 1/150 sec.  An examination of

25

Fig. 2.—Taken with a nominal shatter speed of
135 sec.  Examination of the photo reveals that
the actual extosare was 3}g sec.

the photograph shows that approxi-
mately 2 3/3 lines were exposed.
Thus the actual exposure was:—
2 ) 13 1
— 28 — X — =
25 36 5 144
As for a shutter speed of 1/1,000
sec. only 3/8 of one line would be ex-
posed, it becomes necessary to
know the area of negative which
would be covered if the whole scan-

SecC.

( Continued on page 262.)
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Heptodes on Short Waves

ROM every quarter different
F opinions as to the merits of hep-
todes for frequency-changers are
heard. Occasionally amateurs do find
that heptodes are suitable on wave-
lengths helow 30 or 4o metres, but the

valve has a high degree of sensitivity
and a great degree of reliability due to
absence of the third grid (every addi-
tional electrode to a frequency-changer
increases the difficulty in pumping and
so obtaining a good vacuum).

g 30,000 02

5,600
2

20,0000

l

Y2vC.

Fig. 1.—This is the heart of an efficient short-wave super-bet.

It can be added to almost any short-wave

super but preferably one with 450 ke. LF. transformers.

switching has been arranged completely
to cut out of circuit the coils not re-
quired. This is to prevent possible ob-
sorption at various frequencies.

As the secret to successful operation
of a heptode lies in the coils, full con-
structional details of coils to cover the
frequencies previously mentioned are
given. Three points must not be for-
gotten. Maintain a high mutual in-
ductance between the oscillator grid
and anode coils. An oscillator voltage
of about 10 volts peak is suggested. The
.1-mfd. by-pass condenser for the screen

Oscillator Coil
|t
2 Gap
Paxolin
Lijlte| 76'dr.
6, E HY 62

Fig. 4.—Here is the coil former, all the necessary
winding data are given in the text in concise Sform.

general impression is that sorne other
means of frequency conversion must be
used to obtain optimum efficiency.

Tt should not be inferred that the hep-
tode is the most suitable valve for use
in a short-wave receiver, but for a very
big percentage of amateurs it has many
advantages.

}AVC .

Fig. 2.—1It is suggested that on the 25-megacycle
band automatic-volume control be omitted. Notice
that the third coil is then connected to earth.

First of all a heptode when correctly
used will oscillate down to 15 metres,
while we have used them down to 12
metres. A very good receiver can be
built using home-constructed coils that
will work excellently with a standard
heptode such as the Osram MX4o0. This

Again the heptode has a very low sig-
nal-to-noise ratio and introduces the
minimum of harmonics. Finally,
comes a miost important point—no fre-
quency pulling, that is, consistent fre-
quency conversion over the whole wave-
length scale.

A typical circuit for a heptode fre-
quency-changer is shown in Fig. 1.
Actually the circuit is for a triple-wave
short-wave super-het covering wave-
bands between 1.5 and 4 megacycles, 4
and 10 megacycles, and 10 to 25 mega-
cycles.

It is advisable to use an intermediate-
frequency of 450 kilocycles in order to
give complete stability on 25 mega-
cycles, to overcome second channel in-
terference as imuch as possible and to
avoid drift of oscillator frequency.

So as to keep the positive potential
on grids 3 and 5 absolutely constant it
is essential that a low-resistance poten-
tiometer be utilised to obtain this volt-
age. Gz, the oscillator anode, may be
fed via a series resistance as the volt-
age cn this electrode is not particularly
important. Too low a value of resist-
ance will probably cause rough con-
trol and noticeable harmonics.

Modulation hum is noticeable below
14 megacycles, but this can be over-
come by connecting two .or-mfd. con-
densers in series across the heater sup-
ply and joining the centre point to
earth,

From Fig. 1 it will be seen that the
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must be kept close to the valve socket
and have a low self-inductance, while
any resistances in the A.V.C. feed to
the grid circuit must be kept as low as
possible. Half a megohm is the maxi-
mum permissible resistance.

Fig. 2 shows the switching, and a
method of producing A.V.C. on two
frequency-bands only. Experience has
shown that the amount of control on the
23 megacycle band is negligible and it
is advisable to have the receiver run-
ning at maximum sensitivity on this fre-

t‘%?%

> HT+

Yave

Fig. 3.—For ulira short-wave andfor television

reception a separate oscillator is recommended in
this circuit.

quency. However, if it is desired to
introduce A.V.C. on all bands, it only
means one extra connection and this can
be obtained from Fig. 1.

Below 25 megacycles the heptode is
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aeﬁnitely unsuitable for use as a com-
bined detector-oscillator, but if it is used
as a simple detector with a separate tri-
ode oscillator then results are highly

satisfactory. This suggested arrange-
ment, Fig. 3, actually is only a varia-

many problems connected with high-
definition television reception.

As regards the coil construction. The
type of former recommended is shown
in Fig: 4, and the method of construc-
tion is almost sclf-explanatory.

All coils wound with 32 S.\W.G. wire.

Trimming condensers (T)

Frequency range 1.5 to 4.0 mc. 4 to 10 mc. 10 to 25 mc.
R.F. coil 37 turns 10 turns 4.5 turns
Osc grid coil 33, 9 ., 4 .
Osc. plate coil 2, iz, 6 .

R.F. coil is single-layer wound on F in. tube.

Assuming an LF. of 450 ke., the following constants will be correct :—

Frequency range 1.5 to 4.0 me. 4 to 10 me. 10 to 25 mc.
Osc. grid coil .. 25 ph. 3.6 ph. 0.65 ph.
R.F. coil 32.5 ph. 4.5 ph. 0.7 uh.
Tracking condensers (P)

1,000 ppuf. Not needed

Variable max. capacity 2o ppuf.

tion on the triode heptode, but it cer-
tainly is extremely satisfactory down to
6 or 7 metres. Experiments tend to
show it may prove to be the solution to

Here in tabulated form are concise
details of the coil windings, type of
wire, and the actual capacity required
for padding.
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THREE
., GRIDS

AND CENTRAL
FILAMENT/

GETTER
PAN

7 PINS
(1 BLANK)

Fig. 5.—.Al the electrodes in this Osram hbeptode
can be quite clearly seen. A point to remember is
that the control grid is taken to the top cap.

“A Novel Use for the Scanning Disc.”’
(Continued from page 260).
ning field were exposed. This can
easily be obtained by measuring the
size of the image on the ground glass
focusing screen before taking the
photograph. The simplest way is to
set a pair of dividers to first the ver-
tical, and then the horizontal dimen-
sions, transferring them in turn to a
piece of paper. It is useful to do this
also at the lower shutter speeds as if
the lines are rather indistinct it is
only necessary to determine the ratio

of exposed to unexposed area to cal-

culate the shutter speed.

Obviously this method of shutter
speed testing cannot be used for shut-
ter speeds below 2/25 sec. unless
some means is adopted for running
the scanning disc at a slower known
speed.  For most purposes, how-
ever, this should suffice as shutter
speeds generally range from 1/15 to
1/1,000 sec.

A mirror-drum receiver can be used

just as easily for this purpose of
checking shutter speeds. The pro-
cedure is almost identical, but the

Kerr cell and Nicol prisms must be
removed to allow sufficient light to
pass through to the screen.  Also,
since the thick filament of the pro-
jection lamp is not modulated by the
mains ‘cyclic variations, a normal
type of stroboscope must be used.

1

Safety Regulations for

Interference Suppressors.

Interference suppressors of the sim-
ple condenser type are being used in
many cases without due regard to the
test voltage of the condensers used. The
Council of the Radio Component Manu-
facturers’ Federation have noted with
alarm the steady increase in this prac-
tice.

Certain regulations have been drawn
up in conjunction with representatives
of ILEE., RMA, B.B.C, G.P.O,
B.E.A.M.A., and the British Electrical
Industries Research Association.

It must be realised that it is totally
inadequate to use a normal type of radio
condenser tested at oo or 750 volts
D.C. in an interference suppressor
which is to be used in conjunction with
electrical apparatus tested at 1,500
volts A.C. from terminals to earth.

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

will ensure * Television and

Short-wave World”’ being

delivered to you regularly
each month.
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The condensers used must be capable
of withstanding the same 1,500 volts
A.C. tests or its equivalent 2,250 volts
D.C. tests. In practice the specifica-
tion fixed calls for the latter tests over
a duration of one minute, since the A, C.
test will be harmful to the life of the
condenser.

In practice this means that the con-
densers must necessarily be three times
the size and cost of the normal types of
condensers used in a standard radio
receiver.

Another standard that has been set
iz that an unearthed portable appliance
must not have a larger condenser than
.01 mfd. connected from either terminal
to frame because of the risk of shock
from an unearthed frame. This will
probably mean special circuits, or
chokes may have to be used as a sub-
stitute for larger condensers.

Quoting the R.C.M.F. report, we find
that © Interference suppressors shall be
protected by separate fusible cut-outs
against the break-down or overload of
any component, except when the sup-
pressor is built into and forms an inte-
gral part of an appliance, or when the
suppressor is so designed that it can
only be used in sub-circuits which are
already protected by fuses of a suffi-
ciently low rating.”’

We should like to point out that the
existing mains interference suppressors
marketed by several firms are perfectly
suitable for use in conjunction with
standard radio receivers.
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PATENTEES :—D. H. Byron and Radio Construction Co. Ltd. ;
and O. S. Puckle ; J. L. Baird and Baird Television, Ltd. ;

A. C. Cossor, Ltd. ; L. H. Bedford
A. G. D. West and Baird Television,

Ltd. ; Radio Akt., D. S. Loewe and K. Schlesinger.

¢« Test  Films for Television
(Patent No. 423,050.)

A photographic record, which is
intended to be used for simulating a
television transmission, is made by
projecting the picture from a photo-
graphic enlarger A on to a film F
through a slit S which corresponds in
position to one line of the television
image. The slit is moved parallel to
its own length, so as to correspond
with successive scanning lines, by
means of a micrometer screw M. In
making a record for test purposes,
the slit is set along the edge of the
film F, corresponding to the first
scanning line, and the film is fed for-
ward by an amount not less than the
length of the slit S.  The slit is then

Apparatus for pro- A
ducing photographic
record for simu-
lating a television
transmission. Pat-
ent No. 423,050.

for the second scanning line, and the
film I again advanced the length of
the slit, and so on.

The various movements may, of
course, be effected automatically and
at high speed. When finished, the
film is attached to the peri-
phery of a drum and used

Ltd., L. H. Bedford and 0. S.

Puckle.)
¢t Interleaved »* Scanning
(Patent No. 423,101.)
One alternative to the ordinary
system of scanning is that known as

to control a ‘‘ slit ’’ source
of Tight in a television re-
ceiver. It is pointed out
that the scheme involves
the wuse of photographic
and mechanical processes

CATHODE
Ray

only.—(D. H. Byron and

Radio Reconstruction Co.,

Ltd.)

.+ Synchronising
(Patent No. 423,098.)
The ‘¢ placing ” of the

line scanning movement

and the fly-back of the spot
at the end of cach picture
are both controlled directly from the
transmitter by radiating a high-volt-
age impulse at line-frequency, and
suppressing it once during cach com-
plete picture. The non-arrival of the
suppressed scanning impulse is then
utilised in the receiving circuits to
discharge a condenser, which returns
the spot to its initial position at the
beginning of the first scanning line.

A voltage-limiting device, such as a

diode valve, is used to prevent falsc

operation.

One advantage of the arrangement
is that the picture fly-back talkes place
outside the arca of the picture proper.
The synchronising
signals as  pro-
duced at the trans-
mitter correspond

to a voltage

** blacker than

black,” and pro-
duce in the re-

/ celver voltages
stronger than any
of those due to the
picture signals.—
(4. €. Cossor,

CATHODE
RAY

Fig. 1.—Circuit for producing interleaved scanning.

Patent No. 423,101.

“interleaved ' scanning.  In this
system two separate spots are made
to alternate with each other in such
a way that when one spot has finished
the first line it is returned to a posi-
tion where it repeats the first line
scanned by the second spot, and so

/——"3*‘]

Ly
G
<
~
3
>
B
TIME
Fig. 2—Wave-forms for interleaved scanning.
Patent No. 423,101.
on. The idea is that owing to the

persistence-of-vision effect, the defi-
nition given by two ‘‘interleaved ’’
thirty-line scanners is approximately

The information and illustrations on this page are given with the permission of the Controller of H.M. Stationery Office.
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as good as that given by a single
sixty-line scanner.

According to the invention the sys-
tem is applied to a cathode-ray type
of receiver, and the necessary inter-
leaving of the scanning spots is
secured by subjecting the cathode-ray
to the combined effect of two inde-
pendent valve-oscillators, one at
least of which is of the saw-toothed
type. As shown in Fig. 1 two saw-
toothed oscillators V, Vi1 are used,
the cathode of V being connected to
the anode of Vi. The combined

The inventors overcome this diffi-
culty by deliberately ‘‘ spreading ’
the normal size of the spot as it
reaches the screen, so that it affects
an increased area of the sensitive
material. The resulting distortion is
offset by interposing a compensating
lens between the screen and the ob-
server.  The spot is artificially
‘‘ spread,” in a direction at right
angles to the scanning line, either by
using a rectilinear cathode, or by
superposing a small transverse vibra-
tion on the ordinary scanning move-

ments of the cathode-

o C OQE—V&N"QO—E

ray beam.—(4. G. D.
West and Baird Tele-
vision, Ltd.)
‘ Saw-toothed ”’
Osciilators

AMAAALL
W/

[ahath i |

g
iL

- (Patent No. 423,394.)
2 One of the conden-
:"’— sers C is charged up

from a mains-supply
unit M through a
screen-grid valve V,
which acts as a con-
stant-current device.
The condenser C is

then discharged to
produce line-scan-
ning voltages for a
cathode-ray television

” receiver through a

gas-filled tube T,

which may be of the

Circsit  for  producing  saw- Thyration type. The
toothed oscillations.  Patent No.

42,394.

oscillations generated across both
valves in series are applied to the de-
flecting electrodes of the cathode-ray
tube to produce the two scanning
lines shown in Fig. 2. It will be
seen that the lower ends of the curve
B rise in steps, as compared with the
curve A, by an amount represented
by the wedge-shaped curve O.—(J. L.
Baird and Baird Television, Ltd.)

Viewing -Screens
(Patent No. 423,247.)

One of the difficulties in cathode-
ray reception is to secure a strictly
quantitative effect on the fluorescent
screen.  The fluorescence increases
with the intensity of the cathode-ray
only up to a certain point, after
which the proportionality disappears.
In this connection it has been found
that the saturation point of the screen
is not reached instantaneously, even
for large values of excitation, though
it is usually inadvisable to exceed
certain limits owing to the danger of
damaging or burning the fluorescent
material.

frequency of the scan-
ning voltages is de-
termined by selecting
a particular condenser C by means of
a switch S, and by adjusting the bias-
ing voltage on the screen grid of the
valve V through a tapping P on the
supply unit.  The resulting saw-
toothed oscillations are applied to the
deflecting plates of the cathode-ray
tube from the terminals O.

Owing to the effect of the gas in
the tube T, the period of the discharge

MAY, 1935

slight ** staggering ** of the point of
commencement of each line. To
compensate for this, a resistance R
is inserted in the cathode lead of the
discharge tube, so that it is in series
with the main discharge current and
so serves to stabilise the frequency.
—(Radio Akt. D. S. Loewe and K.
Schlesinger.)

Scanning Systems

(Patent No. 423,427.)

Instead of anchoring one plate of
each pair of the scanning electrodes
in a cathode-ray receiver to a fixed
voltage, the electrodes are worked
in push-pull. The fact that the oper-
ating voltages are in phase opposi-
tion serves to minimise the distorting
influence of one electrode upon a
neigbouring electrode. For instance,
the line-scanning voltages do not in-
teract with the focusing or picture-
signal voltages or with the framing
voltages applied to the adjacent pair
of scanning electrodes.

As shown in the figure, line-scan-
ning voltages applied to the terminals
O are amplified by the valve V and
pass to the terminal K of the cathode-
ray tube. A iapping T on the output
circuit of the first valve is connected
to the grid of the second amplifier Vi1,
so that out-of-phase voltages are fed
to the terminal K1 supplying the op-
posite plate of that pair of electrodes
in the cathode-ray tube. A second
pair of amplifiers generates similar
out-of-phase voltages for the frame-
scanning electrodes of the tube. The
terminal B supplies a biasing voltage
to the scanning electrodes, which are
kept approximately 500 volts nega-
tive to the anode.—(Radio Akt. D. S.
Loewe and K. Schlesinger.)

Summary of Other Television

Patents
(Patent No. 422,752.)

Mirror-screw scanning system util-
ising a Kerr cell light-relay.—(Sud-
deutsche ‘“ Tekade ’’ Co.)

VWA
A —
§
LJ

§ {
i
w

Circuit of push-pull sys-
tem for cathode-ray tube.

oscillations is found to be liable to
small fluctuations which affect the
proper alignment of the scanning
cause a

lines, and, in particular,
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(Patent No. 422,914.)
Television system in which direct
and low-frequency components are
(Other patents on page 266.)
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ution to most of the problems of high-frequency

Although the cathode-ray tube is recognised as the sol
ect in itself. There are a number of peculiar

scanning, it should not be assumed that the tube is perf
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defects in the tube, either inherent to the construction or introduced by the scanning circuits, which will

give rise to distorted pictures unless specia

ATHODE-RAY tubes are of
C two  types—gas-focused and

high-vacuum.  The former is
going out of favour from the point
of view of television on account of the
larger number of errors introduced by
its use, and the fact that its charac-
teristics as a picture producer are in-
ferior to those of the high-vacuum
tvpe.

With a line screen produced by
suitable linear scanning circuits, the
picture is projected on the screen by
modulating the intensity of the beam
with the incoming television signal.

Defects in
Gas-focused Tubes

For a given average intensity of
spot on the screen the alteration of

the shield potential by the signal
should be such that the beam is cut

BEAM INTENSITY

|
!
1
|

BLACK OUT BRIGHT
SHIELD POTENTIAL

Fig. 1.—ldeal curve of beam’ intensity—shield
potential giving full modulation with no distortion.

off altogcther {producing the black
portions) or increased in intensity by
a corresponding amount to produce
the bright portions. The action of
the shield potential is in every way
analogous to that of the grid of the
valve, and to avoid distortion in the
picture the incoming signal must vary
this potential in a lincar manner on
either side of the working point, as

in Fig. 1. With the gas-focused
tube this linear response is difficult to
attain, and at the best it is only avail-
able over a limited portion of the in-
{en