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- for controlling said electron beam in . response

21 Claims. -

This invention is concerned with the produc-
tion of electric potential variations of substan-
tially triangular form, such for example as saw-
_tooth potentials for deflecting an electron beam
of a cathode ray tube employed in a television
system or oscillograph apparatus.

At the present state of the art the productxon
. of such potential variations requires a compara-
tively complicated electrical equipment and at
very high frequencies the production of such
potential variations is extremely difficult, more
especially if, as is usually the case, potential

variations are required to be synchronised with

given electric signals, in which latter case it is
necessary to provide a locking or synchromsmg
circuit.

The present invention is broadly distinguished
from anything hitherto proposed by reason of the
fact that the required electric potential varia-
tions of triangular form can be produced by the
pure conversion of periodic signal components
established at different amplitude levels, such for
example as synchronising impulses and video sig-
nal components of a composite television signal
or two periodic signal components of an elec-
tric wave it is desired to study by means of a
cathode ray osculograph

Thus in- operating a cathode ray tube device
under the control of an electric sighal having
two periodic 'signal components established at
different amplitude levels, one of which pertains
to the frequency at which the electron beam

of said cathode ray tube device is to be deflected,.

the invention consists in the method of generat-
ing beam deflecting potentials of triangular form
which involves utilising one of said signal com-
ponents to control the charging of a condénser
means and utilising the other signal component
to discharge said condenser means.

In the case of the reception of television sig»

nals which comprise synchronising components

and video components, the method according to
the invention of generating potential variations
of saw-tooth form for controlling the deflection
of a cathode ray beam of a:picture re-constitut-
ing means, consists in utilising one of said sig-
nal components to control the charging of a
condenser means and utilising the other signal
component to discharge said condenser means.

According to another feature of the invention
there is provided in or for a wave generating

.system adapted to produce electric potential .

variations of triangular form, an electron tube
means comprising electrode means subject to
the action of an electron beam, electrode means

to the application thereto of an electric signal
having two periodic signal components estab-
lished at different amplitude levels, said first
mentioned electrode meang being of such a char-
acter that one signal component of the composite
signal applied to the control electrode means

. 'serves to bring about the electrical charging of a
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condenser means which is.coupled to said first
mentioned electrode means, and the other signal .
component serves to bring about the discharge
of said condenser means. .

According to a further feature of the inven-
tion there is provided in or for a wave generat-
ing system adapted to produce electric potential
variations of saw-tooth form'suitable for effect-
ing. the deflection of a cathode ray beam of a
cathode ray tube device, adapted to respond to
the -effect of electric signals having two periodic
signal components established at different am-
plitude levels and of different time duration, an
‘electron tube means to which said composite sig-

., nal is adapted to be applied and whereby one of
said signal components serves to bring about the

charging of a condenser means and the other
signal component serves to bring ghout the dis-
charging of said condenser means, said electron

". tube means functioning to discriminate between
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said signal components in such manner that the
rate of charging and the rate of discharging are’
dissimilar in order to develop potentials of saw-
tooth form across said condenser mea.

Basically a means according to the present m-
vention for generating electric waves of triangu-
lar form in response to electric. signals having
two. periodic signal components established at
different amplitude levels, comprises -an eleectron -
tube means which includes control electrode
means to which the composite sigrtal is adapted
to be applied, electrode means adapted to be elec-
trically charged by an electron beam under the

" control of said control elecirode means, so that
~one signal component serves-to bring about the
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.electrical charging -of the said chargeable elec-
trode means and the other-signal component
servés to bring about. the dlscharging of - said
electrode means.

Further features of the invention will appear
during the course of the following description
with reference to the accompanying drawings,
wherein the various figures show diagram-
matically electron tube devices and- associated
circuits and various diagrams indicating. the
_operation of such devices and circuits. - -

The.function of ‘charging and discharging the
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condenser means ‘may in some cases: involve
charging an electrode positively: (or negatively)
in response to one of the two periodic signal com-
ponents and negatively - (or positively) in re-
sponse to the other signal component, =

In one preferred embodiment of the invention
the ‘electron tube employed is so constructed that

an electron beam is controlled by the application -

of the composite signal so that, during one part
of each cycle ‘or period of the signal potential

' 2,369,749

above and Figures 2 and 3 show the variation in
time of the input and. output: potentials and the. .
position of the electron image in the tube shown
in Figure 1. Fig. 4 is a circuit diagram of another
‘embodiment of the invention; Fig. 5 is a graph,
similar to Figs. 2: and 3, illustrating the :per.:

. formance of the Fig ¢ circuit; and Figs. 6 and 7
" are circuit diagrams of additional embodiments
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variation it impinges on, and thereby: charges, -

one electrode, and during the remainder of each
cycle or period ‘it impinges 'on, :and thereby

charges, another electrode.. The charging of the -

one electrode is utilised to produce the increasing

portion of ‘the : required - saw-tooth potential .
variation and the charging of the other electrode: -

is utilised to produce the decreasing portion  of
this saw-tooth variation. 'The saw-tooth varia-:

tion thus obtained is automatically synchronised.

. with the electric signals applied to the tube, and

.ode B, a grid @&, and a first anode Af,

of the invention.

Referring now to Figure 1, Rl is an input re-
sistance ‘across: which : potential variations are
developed in accordance with- a periodic signal
applied across the input terminals I.. These po-. -
tential variations gre applied between: earth U
‘and the deflection plate P2 of an electron tube T,: .
in which an electron beam is produeed by a cath-:
and. is

- focussed in the region of the electrodes X and Y:

- saw-tooth variations of extremely:-high frequency -

(e. g., upto 5 megacycles) ccan be obtained.

: The electrodes upon which the electron beam
. impinges may be each charged: positively. or each
charged negatively by the action of the electron

beam.: In this case one electrode is connected to -

one plate of a condenser and theé other electrode

is connected to the other plate of the same con-~

denser in the output circuit of the electron tube.
The charging of one electrode then charges the
condenser in one direction, while the charging of:
the other electrode charges the condenser in the
opposite - direction. : The alternate  charging of
"the two electrodes then charges the condenser
alternately in opposite directions, and, provided
that the rate of charging of the two electrodes is
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by a second anode-A2. :The potentials. for the

. ‘cathode, grid and anodes are: obtdained from the

tappings V6, V1, V3 and Vi of the potentiometer
W, the point Vi being preferably earthed. .The
cathode B is ‘preferably a line-source of electrons,
and the electron image is'advantageously in the
form of a very fine line parallel to the free edge
of the electrode ¥. The deflection plate Pl is con-
nected to anode potential V1. ' An additional pair
‘of deflection plates P3:and P4 is also provided in
‘the’ tube: .- The plate P3. is: connected to anocde
potential Vi, while the plate P# is connected to
the variable tapping V2 of the potentiometer W.

. By adjustment of the tapping V2, the mean posi-

correctly chosen, and that. a suitable: circuit is -

provided to discharge the condenser, & saw~tooth
potential ‘variation is obtained across .the con-
denser.

According to a preferred arrangement, how-
ever, ong of the electrodes upon which the elec-
tron beam impinges is charged negatively by the
action of the beam, and the other is charged
positively. Both electrodes are then connected

to one plate of a condenser in the output circuit
of the electron tube, while the other plate of this"

condenser is maintained at a constant potential.
The alternate charging of the two electrodes by
the electron beam will then produce a saw-tooth
potential variation on the one plate of the con-
denser, provided that the rate of charging of the
two electrodes is correctly chosen.

The electrodes being both connected to one
plate of the condenser can be mutually connected
inside the tube, and hence it is possible to employ
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tion' of the electron image on the electrodes X
and Y may be controlled. ' This adjustment could
be effected by adjusting the potential of the plate
‘Pl ‘or P2, but the additional plates: P3 and P4
ha.ve been described for the sake of clarity; The
electrodes X and Y are the electrodes-upon which
the electron beam: impinges, and are connected to
ohe plate of the output condenser C8, which may.
be constituted by the deflection plates of a cath-
ode ray oscillograph or the like. The other plate
of this condenser is connected to the tapping V§
of the potentiometer. Adjacent to the electrode
X is situated a grid S which is connected to the:
tapping V4 of the potentiometer W. - The purpose
of this grid is to prevent electrons from leaving

" the electrode X when the potential of X is more

50
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-an electron tube of the type containing a metallic -

output anode which consists of or is coated with
a substance having a high coefficient of secondary
electron emission, sald output anode comprising
two parts, means for preventing electrons from

60

leaving one of said parts, means for collecting -

electrons from the other part, and means for pro-
jecting onto said output anode an electron beam
in order to produce output signals by the alternate
charging and discharging of a condenser means.
It is to be understood of course that the invention
is not restricted to the use of this type of tube but
it will however be convenient to describe the

invention more fully with reference to a circuit v

employing such a tube. |

"Thus in the accompanying drawings Figure 1

shows a circuit according to the invention incor-
pora.ting an electron tube of the type set forth

a5
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positive than that of S, so that X is charged nega-
tively when the electron beam impinges thereon.

.Another grid BE is situated adjacent to the grid 8

and the electrode Y. This serves to screen the
remainder of the electron tubeifrom the poten-

“tials of X, Y, S, and to collect secondary electrons.

emitted by the electrode Y, so that Y is charged
positively when the electron beam ‘impinges there- N
on. C4 and C5 are decoupling condensers.
“The potential variations produced by the input
signal on the plate P2 cause the electron image to
travel across the electrodes X and Y in accord-
ance with these potential variations. The mean
position of the electron image is so adjusted that
the image falls .on the electrode X during the
greater part of each cycle, and on the electrode Y
for the remaining part, the width of the line-
electron image being sufficiently small that the
time during which the image falls partly on each
electrode is negligible. During the time that the
electron image falls on X, the plate of the con-
denser C0 connected to X and Y is charged nega-

. tively by the electron beam, and its” potential

]

becomes more negative in a substantially linear

funttion of time. During the time that the elec-

tron image falls on Y, the plate of the condenser -
co becomes likewise charged posltively. and 1ta
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potential becomes more positive in a substantially
linear function of time. If the positive charging
_i8 made several times more rapid than the nega-
tive charging, then a saw-tooth potential varia-
tion is produced on the plate of the condenser C0
connected to X and Y, and as the other plate of
the condenser is maintained at a constant poten-
tial, a saw-tooth potential variation is produced
across the output terminals O connected across
the condenser C0. The rapid positive charging
is readily effected by providing Y with a surface
possessing a high secondary emission coefficient.

" In principle the negative charging could be raplid.

and the positive charging less ra.pld but this
would be less convenient.

The processes involved are rendered clearer by
Figure 2. Figure 2¢ shows the change of poten-
tial with time of the plate P2 due to an arbitrary
periodic input signal. Figure 2b shows the
change of position in time of the electron
image falling on X or Y, due to the change of
potential on P2." Figure -2¢ shows the corres-
ponding potential change in time across the out—
put terminals O.

Pigure 2¢ is drawn on the assumption that
the tofal positive charging of the plate ¥ is
exactly equal to the total negative charging of
the plate X in each cycle. It cannot in practice
be assumed that the circuit as a whole, and- in
particular the potential variations of the input
sighal, will remain sufficiently constant to en-
sure that this adjustment is maintained. Ac-
cordingly in practice the positive charging of
the plate Y is made sufficiently rapid to re-
store the potential of Y to its equilibrium value,
‘which is substantially equal to the potential Vi
of the grid E, before the negative charging of
the plate X is due to commence. The potential
across the output terminals O then follows g
curve similar to that shown in Figure 2d. This
ensures that the negative charging of the out-
put condenser always starts from one definite
potential and at one definite point of the cycle
of the input potential variations.

It is evident that the form of the saw-tooth

_variation produced on the output is independent
of the form of the input potential variations,
provided that one selected portion of each cycle
_of the input potential variations and this portion
only deflects the electron image onto the elec-
trode Y. Also the amplitude of the output saw-

tooth variation is independent of the amplitude '

of the input variations. Thus the circuit is
applicable to the production of the line defiec-
tion saw-tooth variations necessary for a tele-
vision cathode ray tube. In this case the elec-
tron image is *deflected onto the electrode Y
during the line synchronising pulses of the tele-
vision signal, and is on the electrode X during
the remainder of each line period. Figures 2b

and 2d then take the form of Figures 3b and:

3d. The deflection saw-tooth wave is thus auto-
matically locked to the input picture. signals,
and furthermore no synchronising ‘separating
unit is required.

The amplitude of the saw-tooth wave at any
frequency is proportional to the beam current
of the electron tube T, and the required am-
plitude can therefore be obtained by adjusting
‘the potential V1 of the grid G to the required
value. In order that the electron image should
‘fall on the electrode Y during the required part
-of the input cycle, it is hecessary that its mean
-position should be suitably chosen; this is

.
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3
effected by suitably adjusting the potentia]l V2
of the deflection plate P4,

The signal shown in Figure 2a may be a
signal applied to a cathode ray oscillograph.. In
this case. the. saw-tooth potential oscillation
shown in Figure 2d is applied to the horizontal
deflection plates of the oscillograph. It will be
observed, however, that the horizontal deflec-
tion is restored ta its starting value after each
cycle of the input signal, so that only one wave
of the signal is shown on the screen of the oscil- -
lograph. It is frequently desirable to show on
the oscillograph several waves of the signal. To
effect this the modified circuit shown in Figure 4
may be employed. This circuit differs from that
shown in Figure 1 in that the deflection plates -
P} and P3 and the electrode E are not con-
nected ‘directly to the second anode potential
Vi. Instead the electrode E and the plate Pi
are both connected through the variable resist-
ance R2 to Vi, and the plate P3 is connected to a
point Z on the variable capacity bridge CIC2
whieh connects the plate P4 to the electrodes X
and Y. C3 is an additional decoupling con-
denser. The potential V2 of the plate P4 is so
adjusted that at the beginning of each sweep
of the oscillograph the electron image lies on
the electrode X throughout the whole of a cycle
of the input potential variations. The elec~
trodes X and Y are thus charged progressively
in a8 negative sense. The capacity bridge CIC2
is in parallel with the capacity C0 of the output,
and consequently is also charged negatively.
The deflection plate P3 thus gradually acquires
a more negative potential, thus deflecting the
electron image towards the electrode Y. After
a time interval depending on the selected value
of the variable capacity C2 the electron image is
so far deflected that during part of the cycle
of the input potential variations it falls on the
electrode Y. The output capacity C0 at once be-
gins to acquire a more positive potential. The
deflection plate P3 also acquires a more positive
potential, which tends to deflect the electron
image back onto the electrode X. This tendency
would interrupt the positive charging before the
electrodes X and Y regained their starting poten-

" tial, but the secondary electrons emitted by the .
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electrode Y are collected by the grid E, causing
a current to flow through the resistance R2 so
that the potential of the electrode E falls some-
what. - This fall of potential is communicated to
the deflection plate P, causing the electron
image to remain on the electrode Y until the
electrodes X and Y regain a potential substan-
tially equal to that of the electrode E. The cur-
rent reaching E then suddenly decreases, the
potential drop across the. resistance R2 de-
creases likewise, the potential of the plate Pt
rises, and the electron image returns to the plate
X. The current reaching the grid E then
ceases, the grid E regains second anode potential
V1, and the cycle of operations is repeated. The
variations in time of the input potential, the
position of the electron image, the potential of
the plate P1, and the output potential are shown .
respectively in Figures 5a, 5b, 5¢ and 5d. The
number of cycles of the mput potential varia-
tions shown on the oscillograph screen is con-
trolled by the value of the capacity c2.

The circuit shown in Figure 4 ¢an be modified
in its details without affecting its fundamental

‘mode of operation.  For example the potential

drop produced by the current through the grid E

" may be fed to the plate P3 instead of to the
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plate P{; also the capacity bridge C2C3 could
be replaced by a resistive potentiometer. A cir-
cuit analogous to that shown in Figure 4 is ap-
phcable to the production of the frame-synchro-
nising pulses.for a television cathode ray tube.
If synchronising signals of a special form are
supplied, the frame-synchronising pulses can be
produced by the circuit shown in Figure 1 in the
same way as the line-synchronising pulses.

The circuit as already described produces a

‘ saw-tooth oscillation varying in a negative di-
rection from a fixed potential. For some pur-
poses, e. g., to produce the deflection of the cath-
ode ray ‘beam in a television cathode ray tube,
it may be desirable to produce a saw-tooth varia-
tion of potential difference between two points
having a constant mean potential. This involves
producing one saw-tooth potential oscillation
varying in a negative direction from a fixed po-
tential and one saw-tooth potential oscillation
varying in a positive direction from g fixed po-
tential. These oscillations may be produced in-
dependently, or they may be developed from a
single saw-tooth oscillation produced in the man-
ner described above. The former procedure is
the simpler, and ‘will be described here.

It has hereinbefore been mentioned that the
positive charging electrode Y (Figure 1) could
be used to produce the slow change in the saw-
tooth variation while the electrode X produces
the rapid change. In this case the rate of charg-
ing of the electrode Y must be artificially lim-
ited, e. g, by exposing an area of this electrode
to the electron image which is smaller than the
image, so that only a part of the current in the
electron beam reaches the electrode, or by feed-
ing the input or output signals onto the grid G in

- such a way that the electron current is reduced

during the time that the electron image falls on-

the electrode Y. This: arrangement produces a
saw-togth potential oscillation varying in a posi-
tive direction from a fixed potential. By using
one tube giving a variation in a positive direc-
tion and another tube giving a variation in-a
negative direction, an oscillation of the reqmred
form can be produced.

For the tube giving the positive variation it is

advantageous to employ a modified form of out-
put electrode system. Also the positive and nega-
tive variations may both be developed in one
electron tube, having two output electrode sys-
tems each with its associated grid, but with the
‘remaining components of the tube common to
both systems. These modifications are shown in
. the circuit of Figure 6 wherein the electron tube
T is shown in perspective section. The negative
‘saw-tooth variation is produced on the electrode
system XY by the action of the electron beam

10
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with the rate at which the electrode X becomes
charged negatively. When the electron beam
falls on the electrode Y, it also falls on the elec-
trode X1{. This is connected to the tapping V(4
of the potentiometer W; CI14 is a decoupling con-
denser. The surface of Xl has a high secondary
emission coefficient. The secondary electrons are
prevented from reaching the grid El by the grid
-S1 which is connected to Xl, and they are there-
fore collected by Y1, which is the most positive
component near X1, Yl is therefore charged
rapidly in a negative direction by the numerous

~ secondary electrons emitted from XlI, producing
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the “flyback” of the positive sawtooth oscilla-
‘tion. The output capacity C0, which may be the
capacity between the deflection plates of a tele-
‘vision cathode ray tube, is connected between the
electrode system XY and. the electrode YI. The
relative amplitudes of the positive and negative
oscillations may be controlled by varying the
relative areas of the electron image making con-
tact with the system XIYl and with the system
XY respectively. This may be effected by ap-
plying a bias potential to two deflection plates,
one of which is shown at P5 in Figure 6, to dis-
place the mean position of the electron 1mage
along its length.’ '

When the circuit of Figure 1 is employed. the
progressive portion of the output sawtooth poten-
tial variation commences at the instant when the
- electron beam, moving under the influence of the
input potential variation applied to the plate P2,
crosses from the electrode Y on'to the electrode X.
The commencement of the progressive portion
of the sawtooth potential variation is thus syn-
chronized very exactly with the input potential
- variation. When the circuit of Figure 4 is em-

ployed, the progressive portion of the sawtooth
potential variation commences when the electron

40 beam crosses from the electrode Y to the elec-

and the asseciated grids S and E exactly as de- -

scribed with reference to Figure 1, except that
the grid E is preferably not connected to anode

.potential VI but to a somewhat lower potential -

V8, while the grid El is connected to anode po-
tential VI to screen the remainder of the elec-
tron tube from the potentxals of the output.sys-
_tem.. C8 is a decoupling condenser.. The posi-
tive sawtooth variation is produced on the elec-
trode. YI. This electrode is so posxtloned that

_the electron beam falls thereon whenever it falls -

on the electrode X. It has the property of emit-

ting secondary electrons, which are collected by.

the grid El, but its secondary emission coeffi-
cient is much smaller than that of the electrode
‘Y. Consequently the electrode ¥YI! becomes
charged more positively at a rate cgmparable

70 -
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trode X due to the completion of the positive
charging of the output capacity CB8, the start of
which charging was effected by the crossing of
the electron beam from the electrode X on to the
electrode Y under the influence of the input po-
tential variations. The synchronisation of the
“output sawtooth potential variation with the in-
put potential variation is thus less exact when the
circuit of Figure 4 is employed than when the
circuit of Figure 1 is employed. It has already
been pointed out that, in order. to produce the
frame deflection of a television cathode ray tube,
the ecircuit of Figure 1 can only be employed if
the television signal is of a special form, this form
being that the frame synchronising impulses are
of a lower level than the line synchronising im-
pulses. The use of the circuit of Figure 4, as
hitherto suggested, when signals of the type usu-
ally transmitted in present day television prac-
tice are available, is less desirable due to its less
exact synchronising properties. It is, however,
possible to modify the circuit of Figure 1 in such
a way as to produce the required frame deflection
sawtooth potential variation without loss of the
exact synchronising properties of Figure 1.  The
modification can be applied, with the necessary
additions, to the circuit of Figure 6, which is -
essentlally a more elaborate form of the circuit
of Figure 1.
The modxﬁca.tlon consists of ' the employment
of 'a duplicate output electrode system, with the
line of demarkation between the positive charg-
ing and negative charging electrodes in the two
pairs mutually displaced. One of these output
electrode systems produces the frame deﬂection




sawtooth potential variation, while the other sys-
tem feeds an auxiliary signal on to a deflection
plate of the electren tube during the synchronising
pulses of the television signal. The electron beam
oscillates across one electrode of the main elec-
trode system during the frame scan of the tele-
_ vision signal. During the synchronising pulses
the signal from the auxiliary electrode system de-
flects the beam towards the other electrode of
the main electrode system. The beam does not
reach this other electrode during thé line syn-

chronising ‘pulses, but does so during the frame -

synchronising pulses, and then produces the fly-
back of the frame deflection sawtooth potential
variation. The auxiliary electrode system may
advantageously also produce the line deflection
sawtooth potential variation for the television
cathode ray tube. A circuit arranged to this
effect is shown in Figure 7 in perspective section.
The circuit in Figure 7 is the same as that of Fig-
ure 1 except in that the output electrode system
is in duplicate, the plate P3 is connected through
the resistance R3 to second anode potential Vi
and is also connected to the auxiliary electrode
Q. and an additional pair of deflection plates, one
of which is shown at PS5, is provided in the elec-
. tron tube. The components which are operative
in producing the frame deflection sawtooth po-
tential variation are suffixed with the letter F, and
those which are operative in producing the line
deflection sawtooth potential variation are suf-
fixed with the letter L. The edges of the effective
portions of the electrodes XI: and XF are shown
by dotted lines in order to emphasise the rela-
tive displacement of the two electrode systems,
During the part of the input television picture
-signal which contains the picture intelligence,
the electron beam falls on the negative charging
electrodes XL and XF, producing the progressive
part of the line and frame deflection sawtooth

2,360,740
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The relative amplitudes of line and frame de-
flection can be controlled by adjusting the rela-
tive areas of XL and XF in contact with the elec-
tron beam or by adjusting the output capacities
COF and/or COL, the first being effected by ap-
plying to the aforementioned additional pair of
deflection plates of the electron tube, one. of
which is shown at P5 in Figure 7, a suitable dif-.

- ference of potential

10

There are various ways by which a signhal from
the auxiliary electrode system can be fed on to

- a deflection plate of the electron tube, and the

15

invention is not confined to the method described
with reference to Figure 7. : .
What we claim and desire to secure by Letters
Patent is: :
1. In operating a cathode ray tube device un-

- der the control of an electric signal having two

periodic signal components established at differ-
ent amplitude levels, one of which pertains to
the frequency at which the electron beam of
said cathode ray tube device is to be deflected,

. the method of generating beam deflecting po-

variations. During each line synchronising pulse, .

‘the electron beam is deflected to fall on the posi-
" tive charging electrode YL, producing the flyback
of the line-deflection, but the deflection is not
sufficient to cause the beam to fall on YF, so the
formation of the progressive portion of the frame
sawtooth deflection continues. Part of the sec-
ondary electrons emitted by the electrode YL
during the synchronising pulses are collected by
the auxiliary electrode Q,-and begin to charge the
" plate P3 negatively. This deflects the electron
beam towards the electrode YF, but not far
enough to fall thereon. After each pulse, the

" . plate P3 regains second anode potential VI

through the resistance R3. The frame synchro-
nising pulses in present day television transmis-
sion are distinguished from the line synchronis-
ing pulses by being of longer duration. During
these pulses the plate P3 is charged sufficiently
to deflect the electron.beam on to the electrode
YF, producing the fiyback of the frame deflec-
tion sawtooth variation. The beam remains on
the plate YF until the end of the frame synchro-
nising pulses, when it immediately returns to the
‘electrodes XF and XL, to produce the progressive
portions of both sawtooth variations. . The com-
mencement of these progressive portions is thus

synchronised very exactly with the input televi- -

sion signal. :

- The rate of charging of the electrode XPF must
essentially be much slower than that of XI.. This
'may be effected by making the area of XF in con-
tact with the electron beam much less than that
of XL,; the output capacity COF may also be arti-
ficially increased to reduce the rate of charging.

tentials of triangular form which consists in uti-
lising one of said signal components to control
the charging of a condenser means and utilising
the other signal component to discharge said con-
denser means over a period of time greater than
one complete cycle of said signal components.
2. In the reception of television signals which
comprise synchronising. components and video
components, the method of generating potential
variations of saw tooth forin-for controlling the
deflection of the cathode ray beam of a picture
reconstituting means, which consists in utilising
one of sald signal compeonents to control the
charging of a condenser means and utilising the
other signal component to discharge said con-
denser. means over a period of time greater than
one complete cycle of said signal components.
3. In or for a wave generating system adapted
to produce electric potential variations of tri-
angular form, said wave generating system in-
cluding a cathode ray tube device having elec-

.trode means with sectlons connected to a con-

denser and adapted to be charged in. opposite
sense by an electron beam under control of a
periodically varying electric signal; the method

- which comprises deflecting the electron beam

50

upon one section of the electrode means by the
electric signal to charge a condenser, progres-
sively deflecting the electron beam. towards the
other section of the electrode means by the in-
creasing charge of the condenser, discharging
the condenser by the impaet of the electron
beam on said other section of the electrode means,
whereby the electron beam tends to return to
the first section of the electrode means, and

- delaying such return of the electron beam by a

60

potential drop developed by secondary emission
from said other section of the electron means.
4. In or for a wave generating system adapted

" to produce electric potential variations of saw

75

tooth form suitable for effecting the deflection
of the cathode ray beam of a cathode ray tube
device adapted to respond to the effect of elec-
tric signals having two periodic signal compo-

nents established at different amplitude levels .

and of different duration, an electron tube means
having input electrodes to which said composite
signal is adapted to be applied, output electrode
means responsive to one of said signal compo-
nents to bring about the charging of a condenser
means and. to the other signal component to
brihg about the discharging of said condenser
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means, and means cooperating with said output
electrode means to continue. the discharging of
said condenser means for a period of time great-
er than the duration of one cycle of said signal.

5. Means for generating electric waves of tri-
angular form in response to electric signals hav-
ing two periodic signal components established at
different amplitude levels, comprising an elec-
tron tube means which includes control electrode
means to which the composite- signal is adapted
to be applied, electrode: means adapted to be
electrically charged by an electron beam under

the control of said control electrode means, said -

chargeable electrode means comprises two elec-
trodes each presenting a surface having a sec-
ondary electron emission greater than unity, an

auxiliary electrode adjacent one of said electrodes.

to collect secondary electrons from the electrode,
“and an auxiliary electrode adjacent the other elec-
trode to prevent secondary electrons from leav-

ing the same, whereby one signal component.

serves to bring about the electrical charging of
the said chargeable electrode means and the other
signal component serves to bring about the d's-
charging of said ‘electrode means. :

6. In apparatus for the production of a saw-
tooth or trapezoidal potential variation, electron
tube means comprising a pair of electrodes hav-
ing secondary electron emission coefficients
greater than unity, means for establishing an
electron beam, a pair of beam deflecting plates,

means for directing the electron beam on to one’

of said electrodes, auxiliary electrode means ad-
jacent the sald electrode to prevent secondary

electrons from leaving the same, whereby the

progressive portion of the potential variation is
prodiced by the charging of the sald electrode,

means for deflecting  the electron beam on to

the other electrode of said pair of electrodes, aux-
- iliary electrede means adjacent sald other elec-
trode to colléct secondary electrons emitted there-
from, wheieby the flyback portion of the po-
tential variation is produced by the charging of
said other electrode, and means coupling said
last mentioned auxiliary electrode means to one
of said deflecting plates to impress thereon a
beam-deflecting voltage that retains the elec-
tron beam upon said other -electrode unt’l the

flyback portion of the potential variation is com- .
50 gsaid deflection plates a television picture signal

pleted.
" 7. An electrical circuit including an. electron
tube containing a pair of electrodes, a pair of
deflection plates, means for projecting an elec-
tron beam onto either of sald electrodes, and
means ‘for applying to said deflection plates a
periodic potential variation of arbitrary form to
project said electron beam onto one of said elec-
trodes during one portion of one cycle of each
series of a selected number of cycles of the pe-
riodic potential variation and to project. said
electron beam onto the other electrode during
substantially the whole of the remainder of said
cycle and during substantially the whole of any
remaining cycles of said serles of said selected
number of - eycles, thereby producing ‘across an
outpiit capacity connected: to one of said elec-
trodes a saw tooth potential variation of fre-
quency equal to- the frequency at which said
electron beam is projected onto either of said
electrodes and-synchronised with said periodic
potential variation applied to the deflection plates.
. '8. An ‘electrical circuit including an electron
- . tube containing a pair of electrodes and a pair
of deflection plates, means for projecting an elec-
tron béam onto either of said electrodes; means
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for applying to said deflection plates a periodic
potential variation of arbitrary form whereby
said electron beam is caused to oscillate over
one of said electrodes during the whole of all

5 the cycles but one of a series of a selected num-

ber of cycles of the periodic potential variation
and during part of the remaining cycle of. said
series thereby producing across an output capac-
ity connected to one of said electrodes the pro-

10 gressive portion of a saw tooth potential varia-

“tion, an impedance bridge connecting said elec-
trode to a deflection plate whereby the electron
beam is moved progressively so that during the
remainder of said remaining cycle of said series

15 it falls on the other electrode thereby producing

the flyback of the saw tooth potential variation,
and means for feeding a signal onto a deflection
.plate during said . remainder of said remaining
cycle until the production of the flyback of the

20 saw tooth potential variation is completed.

9. An electrical circuit including an electron
tube containing two pairs of electrodes and a pair
of deflection plates, means for projecting an
electron beam onto either electrode of each pair

o5 of electrodes, and means for applying to said

deflection plates a periodic potential variation of
arbitrary form to deflect said electron beam
onto one electrode of each pair of electrodes
during one portion of a cycle of the periodic

30 potential variation and onto the other electrode

of each pair of electrodes during substantially
the whole of the remainder of said cycle, thereby
producing across an output capacity connected
between one electrode of one pair of electrodes

35 and the corresponding electrode of the other

pair of electrodes a saw tooth variation of po-
tential difference of substantially constant mean
potential, said saw tooth variation being of the
same frequency as the applied periodic potential

4y variation and synchronised therewith.

10. An electrical circuit including an electron
tube containing a pair of electrodes with sec-
‘ondary emission surfaces and auxiliary electrodes
cooperating with said electrodes for charging ‘the

45 same in opposite sense when impinged upon by

an electron beam, a pair of deflection plates
means for projecting an electron bheam ontc
either of said electrodes, a condenser connected
- to said electrodes, and means for applying to

including periodic picture intelligence compo-
nents and frame synchronizing pulses pf different
-amplitudes, whereby said electron béam is pro-
jected onto one of said electrodes during the

5_5 frame synchronising pulses of each frame period

and is projected onto the other electrode during
the remainder of each frame period, thereby
producing across the condenser a saw tooth po- -
tential variation synchronised with the frame

60 synchronising pulses of the television picture sig-

nal.
11, An electrical circuit including for develop- .

ing line and frame scan voltages from a tele-

" vision picture signal having a picture intelligence
5 component and periodic synchronizing pulses of
line and frame scan frequencies, the frame syn-
chronizing pulses being of longer time period
than the line synchronizing pulses, said circuit
comprising an electron tube containing two pairs

70 of electrodes and a pair of deflection plates,

means for projecting an electron beam onto
_either electrode of each pair of electrodes, a con-
denser connected to the electrodes of each of
said pairs, and means for applying to said de-

% ﬂection plates & television picture signal to de-
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ﬂect said electron beam onto one electrode of
each pair of electrodes during the frame synchro-
nising pulses of each frame period and onto said

one electrode of one pair of electrodes during the -

line synchronizing pulses, the picture intelligence
components deflecting said electron- beam onto
the other electrode of each pair of electrodes
- during the remainder of each frame .period
thereby producing saw tooth variations of po-
tentials across said condensers that are avail-
able for producing the line and the frame scan
_ of a television cathode ray tube.

12. An electrical circuit including an)electron

tube containing a pair of electrodes and a pair .

of deflection plates, means for projecting an
electron beam onto either of said electrodes, a
condenser connected  to said electrodes, means
for applying to said deflection means a television
- picture signal including pieture intelligence com-
ponents and frame synchronizing pulses of dif-
ferent amplitudes, to oscillate said electron beam
over one of said electrodes during the whole of
that part of each frame scan which contains the
picture intelligence thereby producing across the
condenser the progressive portion of a saw tooth
potential variation, an impedance bridege con-
necting that electrode to one of said deflecting

plates to displace the electron beam towards the -

other electrode, the frame .synchronizing pulses
effecting futther beam displacement. whereby
during the frame synchronising pulses of each
- frame scan it falls on the other electrode there-
by producing the flyback of the sawtooth poten-
tial varidtion, and means cooperating with said
other electrode for feeding a signal onto a deﬂec-

tion plate of -the electron tube during said frame

synchronising pulses until the production of the

fiyback of the sawtooth potential variation is .

-completed, said sawtooth potential variation

being thereby synchronised with the television .:

picture signal and available for producing the
frame scan of a television cathode ray tube. .
13. In a receiver for television signals of the
type including picture intelligence components
_ and periodic line and frame synchronizing pulses
of amplitude levels differing from that of the
picture intelligence components; the combination
with an electron tube containing means for pro-
ducing an electron beam, electrode means having
sections upon which said electron beam may im-
pinge, and deflection means for displacing. the

electron beam, of a condenser connected to said -

electrode. means to-be charged or discharged in
accordance with the section of said electrode
means upon which the electron beam impinges,
means for impressing a television signal upon
deflection means, means for applying to said
deflection means energizing potentials to estab-
lish a normal electron beam path selectively dis-
placeable by picture intelligence.components and

synchronizing pulses on to different sections of -~

said electron means, and meéans responsive to the
charge developed upon one section of said elec-
trode means for imposing a direct current poten-
tial on said deflection means.

14. In a receiver for television signals of the
type including picture intellisence components
and periodic line and frame synchronizing pulses
of amplitude levels differing from that of the
picture intelligence components; the combination
with an electron tube containing means for pro-

ducing an electron beam, a pair of electrode -

means each having two sections upon which the
electron beam may impinge, and deflection means
for displacing the electron beam with respect to

@
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the electrode means. of a line scan condenser

. connected to one electrode means, a frame scan

condenser connected to the other electrode means,
means for impressing a television signal upon
said deflection means, means applying energiz-
ing potentials to sald deflection means to estab-
lish a normal electron beam path selectively dis-
placeable by pieture intelligence components on
to one section of each of said electrode means and
by the respective synchronizing pulses on to the
other sections of the electrode means associated
with the line scan and the frame scan con-
densers.

~15. In a receiver for television signals of the
type including picture intelligence components
and periodic line and frame synchronizing pulses
of amplitude levels differing from that of the
picture intelligence components; the comrhination
with-an electron tube containing means for pro-
ducing an electron beam, a pair of electrode’
means each having two seéctions upon which
the electron beam may impinge, and deflection

~means for displacing the electron beam with re-

spect to the electrode means, of a line scan con-
denser connected to one electrode means, a frame
scan condenser connected to the other electrode
means, means for impressing a television signal
upon said deflection means, means applying ener-
gizing potentials to said deflection means to es-
tablish a normal electron beam path selectively
displaceable by picture intelligence components
-on to one section of each of said electrode means
and by line synchronizing ptlses on to the other
section of -the electrode means"connected to the
line scan condenser, and means energized by im-
pact of the electron beam on said other section
of the electrode means connected to the line scan
-condenser to develop on said deflection means a
potential to displace the electron beam fowards
the other section of the electrode means con-

' nected to the frame scan condenser.

16. In a receiver for television signals of the

"type including picture intelligence components

and periodic line and frame synchronizing pulses
of amplitude levels differing from that. of the
picture intelligence components; the combination
with an electron tube containing means for pro-

' ducing an electron beam, a pair. of “electrode

means each having two sections upon which the
electron beam may Iimpinge, and deflection

" means for displacing the electron beam with re- -

spect to the electrode’ means, of a line scan con- -
denser connected to one electrode means, a frame

_ scan condenser connected to the other electrode
means, means for impressing a television signal

upon sald deflection means, means applying ener-

_ gizing potentials to said deflection means to es-

tablish a normal electron beam path selectively

_ displaceable by picture intelligence components

on to one section of each of said electrode means, -
and by line synchronizing and frame synchro-
nizing pulses on to the other section of the elec-
trode means connected to the line scan condenser.,
and means energized by impact of the electron
beam on said other section of the electrode
means connected to the line scan condenser to
develop on said deflection means a progressively
increasing potential to displace the electron beam
towards the other section of the electrode means
connected fto the frame scan condenser, the
frame synchronizing pulses of the television sig-
nal being of longer duration than the line scan-
ning pulses, whereby the electron beam is dis-
- placed to impinge upon the other section of the -
electrode means connected to the frame scan
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condenser when frame synchronizing pulses are

impressed upon said deflection means.

17. In a receiver for television signals, the
invention as recited in claim 16, in combination
with means energized by impingement of the
electron beam on the other section of the elec-
trode means connected to said frame scan con-

denser for imposing on said deflection means a

potential that delays the displacement of the
electron beam from said other section of the
electrode means connected to said frame scan
condenser. .

18. An electrical circuit including an electron

10

_ tube containing a pair of electrodes and a pair .

of deflection plates, an output capacity connected
to said electrodes, means for projecting an elec-
tron beam onto either of said electrodes, means
for applying to said deflection plates a periodic
potential variation of arbitrary form to project
said electron beam onto one of said electrodes
during a plurality of cycles of each series of a
selected number of cycles of the periodic poten-
tial variation thereby charging both elecirodes in
one sense by secondary emission from the
first electrode, and deflection means energized
by the charge accumulated by said charging of
the electrodes to project the electron beam onto
the other electrode during substantially the whole
of the remainder of a portion of the final cycle
of said series of said selected number of cycles
. thereby charging both electrodes in the opposite
sense, thereby producing across said output
capacity a sawtooth potential variation of fre-
quency equal to the frequency at which said elec-
tron beam is projected onto either of said elec-
- trodes and synchronised with said periodic po-
tential variation applied to the deflection plates.

19. An electrical circuit including an electron
tube containing a pair of electrodes and a pair
of deflection plates, an output capacity con-
nected to said electrodes, means for projecting
an electron beam onto either of said electrodes,
means for applying to said deflection plates a
periodic potential variation of arbitrary form to
project said electron beam onto one of said elec~
trodes during a plurality of cycles of each series
of a selected number of cycles of the periodic
potential variation thereby charging the other
electrode positively by secondary emission from
the first electrode, and deflection means energized
by the charge accumulated by said electrodes to

20

25

30

35

40

45

50

2,369,749

project the electron beam onto said other elec-
trode during substantially the whole of the re-
mainder of a portion of the final cycle of said
series of said selected number of cycles thereby
charging said other electrode positively by sec-
ondary emission -therefrom, thereby producing
across the output capacity a saw tooth poten-
tial variation of frequency equal to the frequency
at which said electron beam is projected onto
either of said electrodes and synchronised with
said periodic potential variation applied to the
deflection plates.

20. An electron tube including a pair of elec-
trodes each having surfaces with a secondary
emission coefficient greater than unity, a pair
of deflection plates, and means for projecting
an electron beam onto either of said electrodes

-so that, when an electric potential variation is

applied to said deflection plates, the electron
beam makes contact alternately with the two
electrodes, thereby establishing & potential vari-

‘ation on one of said-electrodes by alternately

charging said electrode positively by secondary
emission therefrom and charging said electrode
negatively by secondary emission from the other
electrode.

21, An electron tube including two pairs of
electrodes and a pair of deflection plates, and
means for projecting an electron -beam onto
either of said electrodes of each pair of elec-
trodes so that, when an electric potential varia-
tion is applied to said deflection plates, the elec-
tron beam makes contact alternately with the
two electrodes of each pair of electrodes, thereby
establishing a potential variation on one of said
electrodes of each pair of electrodes by alter-
nately charging said electrode of one pair of elec-
trodes positively by secondary emission therefrom
while charging said electrode of the other pair of
electrodes negatively, and charging said electrode
of the first mentioned pair of electrodes nega-
tively by secondary emission from the other elec-
trode of that pair of electrodes while charging
said electrode of said other pair of electrodes
positively by secondary emission therefrom, said
potential variation established on the electrode
of one pair of electrodes being in opposite phase
to the potential variation established on the elec-
trode of the other pair of electrodes.
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