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5 Claims,

Our invention relates to a system for deflect-
ing electron passages in & cathode ray tube,
more particularly adapted to be used in electrical
measurement or television receiving systems and

5 has for its principal object to provide a device
‘whereby & voltage or current of an accurate saw
tooth form may be easily available for deflect-
ing the electron passage in & cathode ray tube.

According to the latest development of the

10 television art, a cathode ray tube such as a Braun
tube provided with two sets of crossed deflecting
coils or plates is used at the receiving station.
Since the variation of light passing through the
holes of the scanning disc is resolved into ver-

15 tical and horizontal saw tooth form movements,
if the current or voltage of the saw tooth form
corresponding to the movement of the scanning
disc is applied to said vertical and horizontal de-
flecting elements the scanning disc at the trans-

20 mitting station and the receiving set at the re-
ceiving station may easily be synchronized.

In connection with such television synchro-
nizing applications, for instance, the deflection
of the linear axis of the tube should tzke a so-

2p called saw tooth form and the period and the

amplitude should be varied at will, the period
being maintained constant when it is once regu-
lated. Further, if the polarizing element of the
tube is an electro-magnetic device, the current of

30 said saw tooth form should be of considerable
value and more difficulty is found in eliminating
the return path of the defiected axis of the tube.
Moreover, the period should be varied easily over
& wide range from a few cycles to several ten kilo-

35 cycles.

Hence, a further object of our invention is to
provide a positive and reliable system whereby all

of the above mentioned requirements may well’

be satisfled. :

40 Our invention will be better understood from
the following description referring to the accom-
panying drawings and the features of novelty
which characterize our invention will be pointed
out with particularity in the claims appended to

45 and forming a part of this specification,

In the drawings, Fig. 1 is a diagrammatic repre-
sentation embodying this invention, Fig. 2 shows
curves for illustrating the operation of the wave
form flattening device. Fig. 3 shows curves for

60 illustrating the operation of the wave form trans-
forming device, Fig. 4 illustrates the manner of
obtaining the saw tooth voltage, Fig. 5 isan image
taken by the cathode ray tube having no return
path eliminating device according to this inven-

§6 tion, and Fig. 6—A, B and C illustrate curves

(CL 171—35)

for clearly understanding the operation of the
return path eliminating device.

Referring to the drawings, 1 represents g cath-
ode ray tube comprising a plate 2, s grid 3 and &
filament 4, the electron passages of which is to be @0
controlled. The grid 3 may, for instance, be
connected to a receiving antenna 47 through a
receiving set 46. The controlling or deflecting
means are represented by iwo pairs of crossly
located polarizing elements, that is, the electro- 85
magnetic deflecting coils 5 adapted to be supplied
with low frequency synchronizing current for the
horizontal deflection and the similar coils or
electro-static deflecting plates 6 supplied with low
frequency synchronizing current or voltage for 7o
the vertical deflection.

In accordance with this invention, the voltage
of a saw tooth form is supplied to ‘said defiecting
coils 5 from a source comprising & condenser 8
normally charged at a constant rate from a, high
tension battery 9 through a high resistance 10,
and a short circuiting valve 11 having a plate and
& filament connected across the opposite ter-
minals of said condenser 8, ‘The grid of the short
circuiting valve 11 is biased sufficiently negative
by means of a bias battery 12 so that the valve
11 can never become. conductive unless g con-
trolling impulse is applied to the grid from a
potentiometer 13. i

As the source for causing this impulse a triode
self-oscillator valve 14 with Hartley oscillation
circuit may be used, for instance. Resonance '

7

80

86

-elements comprising an inductance coil 15 and a

condenser 16 connected in shunt therewith are
connected across the plate and the grid of the
valve 14 through a grid bias 17, the filament of
the valve being connected at an intermediate
position of the inductance coil 15. A plate bat-
tery 18 is connected across the plate and the
filament of the valve 14 through a choke coil 19.
20 is a filament heating battery and 21 is a block
condenser. . :

According to this invention the output of the
oscilator valve 14 is led to the grid of a valve 22,
which is particularly inserted for flattening the
wave form of the output of the osciliator 14,
through a block condenser 23 and a series re-
sistance 24 with or without passing through

oc

25

100

‘amplifier stages. The valve 22 is shown as a tet-

rode valve without any intention to limit this 105
Invention thereto. 25 is a grid bias battery con-
nected to the grid of the valve 22 through a bias
resistance 26. 27, 28 and 29 are batteries for the
filament, auxiliary grid and plate of the valve 23

respectively.  The series resistance 24 is used to-110
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"Iimit the saturation of the plate current of the

valve 22 to Io as shown in Fig. 2 which illustrates
the characteristic curve 37 of the valve 22 show-
ing the relation between the plate current Ip and
grid bias eg. The bias 25 of the grid is so selected
that the valve 22 may operate at the middle por-
tion m of the straight part of the characteristic
curve 37. The piate circuit of the valve 22 in-
cludes an adjustable resistance 30 and a trans-
former 31, and said potentiometer 13 is connected
across the secondary circuit of the transformer
31. The voliage of the saw tooth form derived
from the condenser 8 is preferably supplied to
the deflecting coils 5 of the cathode ray tube 1
through an amplifier 32.
For obviating the return path of the image on
a fluorescent plate 34 of the cathode ray tube 1,

" according to this invention, a transformer 33 is

30
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connected in series with the horizontal deflecting
coils 5 and the secondary winding of the trans-
former 33 is connected to the grid 3 of the
cathode ray tube 1 in series with the receiving
set 46. .

35 designates & similar arrangement as above
described for supplying the saw tooth high fre-
quency voltage to the vertical deflecting coils or
plates 6 and since its details are similar to those
of the low frequency saw tooth voltage generat-
ing system except that the self-oscillator is con-
trolled by the incoming synchronizing voltage
from the transmitting station by coupling the’
receiving set (not shown) for receiving the
same with the grid circuit of the oscillator we
have omitted its detailed explanation.

The operation of the above system is as fol-
lows: Assuming that the oscillator 14 is in oper-
ation, a sine wave 36 having a greater amplitude
compared with said saturation value Io as shown
in Fig. 2 will be supplied to the grid of the flat-
tening valve 22. Then the wave form of the plate
current will be fatterred and takes a substantial
rectangular form 38 with respect to the time f.
The plate current of such rectangular wave form
is applied to the primary winding of an impulse
transformer 31 through an adjustable resistance
30. Thus it will be obvious that the secondary
induced voltage v of the transformer 31 will be
changed to the impulse 40 as shown in Fig. 3.
This impulse has a constant period T so that it
may be utilized to control the discharge of the
short circuiting valve 11 for the condenser 8. In
this respect it should be noticed that the primary
and secondary impedances of the transformer 31
must be negligibly small if compared with the
total resistance of the plate circuit of the valve
22 since a large inductance has tendancy to
flatten the wave form of the impulse 40 and for
this reason a tetrode valve 22 having high plate
resistance is preferably used.

The impulse 40 is applied to the grid of the
short circuiting valve 11 through a potentiome-
ter 13 so that the valve 11 becomes conductive
and the condenser 8 is discharged with said pe-
riod T. The potentiometer 13 has additional ac-
tion of obviating the detrimentsl effect of the
stray capacity of the secondary winding of the
transformer 31 liable to cause resonance with
the inductance thereof. For the purpose of ob-
taining a constant charging current, the satu-
ration current of a diode ballast lamp may, of
course, be used, but since it is very unstable a
constant current is preferably derived through
8 high resistance 10 from a high tension source
9. The battery 9 also can serve to supply the
anode potential to the short circuiting valve 11.

1,938,219 L

Thus since the condenser 8 is being charged from
the high tension battery 9 along the charging
curve or the terminal voltage v and the time ¢
curve 41 as shown in Fig. 4, iIf an impulse 40
is supplied to the grid of the short circuiting
valve 11 from the potentiometer 13 at the point
42 on the charging curve 41 the valve 11 will be-
come conductive and the condenser 8 will be
short circuited and discharged so that the volt-
age drops suddenly and there occurs a voltage
wave 43 of a so-called saw tooth form between
the terminals of the condenser 8. The condenser
8 should have high insulation resistance, or
otherwise the straight portion on the curve 41
will be more or less curved due to the high ten-
sion battery 9. Thus, since the required current
of saw tooth form is obtained by utilizing the
straight portion of the charging curve 41, the
amplitude of the current or voltage should.be
very small and since the polarizing or deflecting
coils 5 of the cathode ray tube 1 for polarizing
its linear axis electro-magnetically necessitates
a considerable amount of current this saw tooth
voltage should be amplified through an amplifier
32. The amplifier 32 may be any suitable am-
plifying tube having a large amplification con-
stant if its internal resistance is high compared
with the inductance of the deflecting coils § of

100

the cathode ray tube 1. Thus the amplified saw

tooth form voltage or current will be supplied
to the deflecting coils 5 of the cathode ray tube
so that the linear axis of the cathode ray tube
1 may he deflected or the focusing point of the
cathode ray may be shifted from one end to the
other of the fluorescent plate 34 horizontally
once every cycle of the saw tooth current. Simi-
larly, the linear axis of the cathode ray tube 1
is deflected vertically by means of the deflecting
coils or plates 6 supplied with the saw tooth
voltage having a certain frequency different from
that of the horizontal deflecting elements from
the similar saw tooth voltage generating unit
35. Thus, if the current corresponding to the
image of an object at the transmitting station
is received by the receiving antenna 47 and is
applied to the grid 3 tbrough the receiving set
46 and also if both of the high frequenc, and
low frequency saw tooth voltage generating units
are in synchronism with the scanning disc at the
transmitting station, the image may be repro-
duced on the fluorescent plate 34 of the tube 1
as shown in Fig. 5. But since the return path
as shown by the ﬁumeral 44 in Fig. 5 aflect a
clear observation, the return path eliminating de-
vice 33 is associated therewith.

The principle of this elimination will be more
clearly understood by referring to Fig. 6—A, B,
and C. As shown in Fig. 6—A, the current pass-

105
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ing through the primary winding of the trans- -

former 33 takes the saw tooth form. Then, the
secondary induced voltage of the transformer 33
will be as shown in Fig. 6—B, provided the im-
pedances of the primary and secondary wind-
ings of the transformer were negligibly small
compared with the total resistance of plate cir-
cuit valve 32. If the plate current Ip and grid
voltage eg characteristic curve of the cathode-

ray tube 1 is shown by the curve 48 of Fig. 6—C -

and the secondary induced voltage as shown in
Fig. 6-——B or 45 in Fig. 6—C is applied thereto,
the electronic current passing through the cath-
ode-ray tube will be as shown by the curve 49
and the dark space will occur at the end of one
saw tooth wave so that the return path may be
positively eliminated.

145

150



10

15

20

25

30

45

&6

70

1,088,219

As will be seen from the foregoing descrip-
tion, according to this invention, if the oscilla-
tor of the high frequency vertical defiecting cur-
rent generating device 35 is coupled with the re-
ceiving set (not shown) for receiving the high
frequency synchronizing or deflecting current
from the sending station and the low frequency
deflecting current generating device is operated
independent of the sending station, but main-
taining synchronism with the low frequency hori-
zontal movement of the light spot through the
scanning disc located in the sending station, and
if the current corresponding to the brightness of
the elements of the object to be sent which is
located before the scanning disc at the sending
station is received through the antenna 47 and
the receiving set 46 and is applied to the grid
2 of the cathode ray tube 1, the image may be
clearly reproduced on the fluorescent plate 34 of

‘the cathode ray tube 1 without any trace of the

return path.

What we claim as new and desire to secure by
Letters Patent of the United States, is:

1. A system for deflecting electron passage in
a cathode ray tube, comprising in combination
e cathode ray tube provided with electron pas-
sage deflecting elements, saw tooth voltage gen-
erating means consisting of a condenser con-
nected with a direct current source to be charged
thereby at a constant rate and a vacuum valve
having an anode, at least one grid and a cathode,
said anode and cathode being connected to the
terminals of said condenser respectively for short
circuiting said condenser periodically, and means
for generating periodical impulses from an inde-
pendent oscillator which are supplied to said grid
of said short circuiting valve to control the dis-
charge of said short circuiting valve,

2. A system for deflecting electron passage in
8 cathode ray tube, comprising in combination g
cathode ray tube provided with electron passage
deflecting elements, means for generating the saw
tooth voltage to be applied on said deflecting ele-
ments consisting of a condenser connected to a
direet current source to be charged thereby at a
constant rate and a .vacuum valve connected
across the terminals of said condenser for short
circuiting said condenser periodically, and means
for generating periodical impulses from an al-
ternating voltage output of a separate oscillator
consisting of a wave form flattening valve, and a
transformer inserted in the output circuit of said
wave form flattening valve, said impulse being
used for controlling the discharge of said short
circuiting valve. - .

3. A system for defiecting electron passage in
& cathode ray tube, comprising in combination

3

& cathode ray tube provided with electrone pas-
sage deflecting elements, saw tooth voltage gen-
erating means consisting of a condenser connect-
ed with a direct current source t{o be charged
thereby at a constant rate and a vacuum valve
connected across the terminals of said condenser
for short circuiting said condenser periodically,
means for generating periodical impulses to be

80

“applied to the grid of said short-circuiting valve,

comprising a wave form flattening valve, a trans- 85
former inserted in the output circuit of said wave
form flattening valve and a potentiometer inserted
across the secondary winding of said transformer
for supplying an adjustable grid bias to said short
circuiting valve, and an alternating current oscil-
lator supplying its output voltage to the grid of
said wave form flattening valve through a resist-
ance for limiting the saturation value of said flat-
tening valve., -

4. A system for deflecting electron passage in
& cathode ray tube, comprising in combination a
cathode ray tube. provided with electron passage
deflecting elements and a flourescent plate, saw
tooth voltage generating means consisting of a
condenser connected with a direct current source
to be charged thereby at a constant rate and a
vacuum valve connected across the terminals of
said condenser for short circuiting said condenser
periodically, means for generating periodical im-
pulses which are used to control the discharge
of said short circuiting valve, and means in cir-
cuit with said deflecting element and associated

90
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" with the grid circuit of said cathode ray tube for

elminating the return path of the image on the
fluorescent plate.

5. A system for deflecting electron passage in
a cathode ray tube comprising a cathode ray tube*
provided with deflecting elements, an alternating
current oscillator, means for flattening the wave
form of the output of said oscillator, a trans- 11§
former for converting said flattened voltage to
periodical impulses, a condenser charged at a
constant rate from a separate direct current .
source, & short circuiting vacuum valve for said
condenser, the discharge thereof being con- 120
trolled by said periodical impulses for generating
saw tooth voltage, an amplifier for said saw tooth
voltage to be supplied to said deflecting element
of said cathode ray tube,andreturn path eliminat-
ing means consisting of a transformer having its 123
primary member inserted in the circuit of said
deflecting element and its secondary member in
the grid circuit of said cathode ray tube.
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