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10 Claims.

My invention relates to improvements in tele-
vision transmitting systems, and more particu-
larly to those employing a cathode-ray tube for
generating the video or picture signals.

In the operation of television transmitters
employing 2 cathode-ray tube for generating the
video signals, blanking pulses are applied to
blank off the undesirable surges occurring dur-
ing both the vertical and horizontal return lines.
10 For the purpose of shaping the blanking pulses,

a tuned circuit has been used heretofore. This
method, however, limited the operation to the
frequency of the tuned circuit, and furthermore,
adjustment of phase of the blanking. pulse was
18 difficult. It was then proposed to use another
method to provide a satisfactory source of square
wave, which consisted in passing a saw-tooth
wave through a distorting network and then
picking off the peak of this wave. This, how-
ever, was not entirely. satisfactory because phase
conditions were not right. That is, the synchro-
nizing pulse either ended or began at the center
of the wave, which did not then provide a ped-
estal for the vertical synchronizing wave. It was
then proposed to use a circuit calculated to in-
troduce delay, but this did not aid matters much
because the peak of the saw-tooth is always
just ahead or just behind the synchronizing
pulse, depending on the pulse selected.
With the foregoing in mind, it is one of the
objects of my invention to provide an improved
and comparatively simple system ‘and method

of the character referred to for generating blank--

ing pulses whose duration or width can be ad-
85 Jjusted, in which the synchronizing pulses can
be positioned anywhere along the.blanking wave
it may be desired, and in which no adjustments
are necessary in event either* or both of the
: .scanning frequencies are changedy - -
40 Other objects and advantages Will heremafter
appear
For the purpose of illustrating my invention,
a,n embodiment thereof is shown in the drawing,
in, which
45 Figure 1is a simphﬂed diagrammatic view
~of a television transmitting system .constructed
and operating in accordance with my invention;
- . Fig. 2 is a simplified circuit diagram showing
the details of one of the circuits in Fig. 1; and

Fig. 3 is a view representing a wave form, and
illustrative of the principle of operation.

With reference to Fig. 1, the numeral 10 des-
ignates "'a cathode-ray tube of a conventional
construction for generating video or picture sig-

g5 nals, and in which a ray of electrons is caused
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(CL. 178-—1.1)

to scan a photosensitive screen on which is pro-
jected an image of the view for transmission.
The scanning ray is deflected by coils or plates
horizontally at a suitable line frequency and
vertically at a suitable fleld frequency. For this
purpose, a horizontal sweep circuit {1 applies a
saw-tooth wave at line frequency across the
horizontal-deflection coils or plates, and a verti-
cal sweep circuit {2 applies a saw-tooth wave at
field frequency across the vertical-deflection coils 10
or plates. The sweep circuits are controlled and
kept locked in step by synchronizing signals sup-
plied from a generator (3.

The video signals are amplified in the video
amplifier 14 and in the line amplifier 15, and are 3§
then fed to the transmitter 16.

The synchronizing signals from the generator
-13 are amplified in an amplifier {T and thence
go by way of the line 18 to a stage of the line
amplifier 5.

The horizontal blanking pulses are supplied
from a generator {9 for this purpose, and the
vertical blanking pulses are supplied from a
_generator 20 for this purpose. The generators
{9 and 20 are held locked in step by signals from
the synchronizing generator 13, as represented
in the drawing by the connections 21 and 22.
The horizontal and vertical blanking pulses are
combined in an amplifier 23. The combined
blanking pulses are supplied by a line 24 to a
stage of the video amplifier, and by 2 line 25 to
a blanking amplifier 26 and thence at negative
polarity to the intensity-control grid of the elec-
tron gun in tube (0.

Pig. 2 shows details of the circuit of the gen-
erator 20. A saw-tooth voltage wave 27 at field
frequency is impressed on the grid of tube 28
operating as a phase inverter, and having plate
and cathode outputs which are opposite in phase.
The positive-phase saw-tooth from the cathode
of tube 28, and represented at 29, is fed to tube
30 whose grid is overbiased so that plate current
flows only during the extreme positive peak of
the wave 29. Accordingly, a peak signal 3f is
developed whose duration begins toward the end
of the scanning period and -ends following the
voltage reversal, since the slope of the saw-tooth
voltage decreases with time, as represented.
The inverted-phase saw-tooth from the plate
of tube 28, and represented at 32, is fed to the
grid of tube 33 whose grid is also overbiased so
that plate current flows only during the extreme
positive peak of the wave 32. Since in this case
slope of the saw-tooth voltage decreases with
time, as represented, a peak signal 34 is devel- 335
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oped whose duration begins during the return
time and extends into the beginning of the suc-
ceeding saw-tooth wave. Thus, in the common
output resistor of tubes 30 and 33 there are two
waves ‘which may be combined to form a wave
whose duration may easily be adjusted to extend
before and after the actual return time of the
saw-tooth in any amount desired.

The combined wave 31, 34 from tubes 30 and
33 is fed to a limiting amplifier 35 which acts to
square off the wave 31, 34 so that the top is flat.
Further squaring may be done in succeeding
stages by means of saturated amplifiers which
are adjusted to steepen the slope of the sides of
the wave. .

The network shown in the grid circuit of tube
30 acts to slow the return period of wave 29 so
that overlapping of the two waves 29 and 32 is
insured. Also, in the grid circuit of tube 33, the
condenser 36 and resistance 371 are adjusted to
give a distorted saw-tooth wave which sharpens
the positive peak so that it may be more easily
selected by tube 33. )

By means of my novel circuit and the adjust-
ments provided, unequal widths of the pulses 31
and 34 can be maintained, thereby allowing for
positioning of the synchronizing pulses anywhere
along the blanking wave or pulse it may be

"desired.

The circuit and principle of operation of the
horizontal blanking generator {9 is the same as
that of the vertical blanking generator.

For a more detailed explanation of the opera-
tion of the system taken as a whole and as rep-
resented in a simplified way in Fig. 1, reference is
made to the prior art, and particularly to Pat-
ent No. 2,132,655 issued October 11, 1938 to John
P. Smith.

I claim as my invention:

1. In the art of television transmission, the
steps in the method of operation which consist
in generating a substantially saw-tooth electrical
wave, selecting out, in separate circuits, the
peaks only of said wave, combining said peaks at
the same polarity with respect to each other to
develop resulting blanking pulses, and utilizing
the blanking pulses to compensate for undesirable

- electrical surges which would otherwise occur
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incident to the television transmission.

2. In a circuit for generating individual elec-
trical pulses of the same polarity and substan-
tially equally spaced in time of occurrence, a first
tube operating as a phase inverter and having
plate and cathode outputs which are opposite in
phase, a connection for impressing on the grid of
said tube a substantially saw-tooth voltage wave,
a second tube, means for feeding to the grid of
said second tube the positive-phase saw-tooth
from the cathode output of said first tube, the
grid of said second tube being overbiased so that
plate current flows only during the extreme posi-
tive peak of said positive-phase saw-tooth where-
by a peak signal is developed, a third tube,
means for feeding to the grid of said third tube
the inverted-phase saw-tooth from the plate out-
put of said first tube, the grid of said third tube
being overbiased so that plate current flows only
during the extreme positive peak of said inverted-
phase saw-tooth whereby a peak signal is de-
veloped, and means common with respect to the
output circuits of said second and third tubes for
combining said peaks to form jointly one of said
pulses. .

3. In a circuit for generating individual elec-
trical pulses of the same polarity and substan-
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tially equally spaced in' time of occurrence, a
first tube operating as a phase inverter and hav-
ing plate and cathode outputs which are oppo-
site in phase, a connection for impressing on the
grid of said tube a substantially saw-tooth volt-
age wave, a second tube, means for feeding to the
grid of said second tube the positive-phase saw-
tooth from the cathode output of said first tube,
the grid of said second tube being overbiased so
that plate current flows only during the extreme
positive peak of said positive-phase saw-tooth
whereby a peak signal is developed, a third tube,
means for feeding to the grid of said third tube

the inverted-phase saw-tooth from the plate
.output of said first tube, the grid of said third

tube being overbiased so that plate current flows
only during the extreme positive peak of said
inverted-phase saw-tooth whereby a peak signal
is developed, means common with respect to the
output circuits-of said second and third tubes for
combining said peaks to form jointly one of said
pulses, and a network associated with the grid
circuit. of said second tube for slowing the return
period of said positive-phase saw-tooth whereby
overlapping of said positive-phase saw-tooth and
said inverted-phase saw-tooth occurs.

"~ 4. In a circuit for generating individual elec-
trical pulses of the same polarity and substan-
tially equally spaced in time of occurrence, a first
tube operating as a phase inverter and having
plate and cathode outputs which are opposite in
phase, a connection for impressing on the grid
of said tube a substantially saw-tooth voltage
wave, a second tube, means for feeding to the
grid of said second tube the positive phase saw-
tooth from the cathode output of said first tube,
the grid of said second tube being overbiased so
that plate current flows only during the extreme
position peak of the wave whereby a peak signal
is developed, a third tube, means for feeding to
the grid of said third tube the inverted phase
saw-tooth from the plate output of said first tube,
the grid of said third tube being overbiased so
that plate current flows only during the extreme
positive peak of the wave whereby a peak signal
is developed, means common with respect to the
output circuits of said second and third tubes for
combining said peaks to form jointly one of said
pulses, and adjustable means associated with the
grid circuit of said third tube for distorting the
inverted phase saw-tooth to sharpen the positive
peak thereof,

5. In a circuit for generating individual elec-
trical pulses of the same polarity and substan-
tially equally spaced in time of occurrence, a
first tube operating as a phase inverter and hav.
ing plate and cathode outputs which are opposite
in phase, a connection for impressing on the grid
of said tube a substantially saw-tooth voltage
wave, a second tube, means for feeding to the
grid of said second tube the positive phase saw-

" tooth from the cathode output of said first tube,

the grid of said second tube being overbiased so
that plate current flows only during the extreme
positive peak of the wave whereby a peak signal
is developed, a third tube, means for feeding to
the grid of said third tube the inverted phase
saw-tooth from the plate output of said first
tube, the grid of said third tube being overbiased
so that plate current flows only during the ex-
treme positive peak of the wave whereby a peak
signal is developed, means common with respect
to the output circuits of said second and third
tubes for combining said peaks to form jointly
one of said pulses, and a network associated with
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the grid circuit of said second tube for slowing
the return period of the positive phase saw-
tooth whereby overlapping of the positive phase

- saw-tooth and the inverted saw-tooth occurs, and
- adjustable means associated with the grid circuit

of said third tube. for distorting the inverted
phase saw-tooth to sharpen the positive peak
thereof.

6. In the art of television transmission where-~
in a cathode-ray tube is used for generating the
video signals, the steps in the method of gen-
erating blanking pulses which consist in deriving
from a substantially saw-tooth wave two over-
lapping and substantially saw-tooth waves which
are of positive phase and of inverted phase re-
spectively, deriving from said overlapping and
substantially saw-tooth waves two peak signals
of the same polarity and overlapping in phase,
and combining said overlapping peak signals.

7. In the art of television transmission where-
in a cathode-ray tube is used for generating the
video signals, the steps in the method of gen-
erating blanking pulses which consist in deriving
from a substantially saw-tooth wave two over-
lapping and substantially saw-tooth waves which
are of positive phase and of inverted phase re-
spectively, deriving from said overlapping and
substantially saw-tooth waves two peak signals
of the same polarity and overlapping in phase,
combining said overlapping peak signals to ob-
tain a resulting wave, and squaring off said wave
so that the top is substantially flat to obtain a
blanking pulse. '

8. In & television transmission system, & source
of supply of a substantially saw-tooth voltage
wave, means for deriving from said wave two

3

overlapping and substantially saw-tooth waves
which are of positive phase and of inverted phase
respectively, means for deriving from said over-
lapping and substantially saw-tooth waves two
peak signals of the same polarity and over-
lapping in phase, and means for combining said
overlapping peak signals fto obtain blanking
pulses.

9. In & circuit for generating individual elec-
trical pulses of the same polarity and substan-
tially equally spaced in time of occurrence, means
for generating a substantially saw-tooth elec-
trical wave, separate circuits operable respec-
tively to select out the peaks only of said wave
under conditions wherein some of said peaks are
out of phase with respect to the others, and
means for combining said out-of-phase peaks at
the same polarity with respect to each other to
develop resulting blanking pulses effective in
television transmission to compensate for unde-
sirable electrical surges which would otherwise
occur incident to the television trarismission.

10. In a circuit for generating individual elec-
trical pulses of the same polarity and substan/
tially equally spaced in time of occurrence, ans
for generating a substantially saw-tooth “elec-
trical wave whose slope decreases with time,
means for generating a substantially saw-tooth

electrical wave whose slope increases with time,.

means for developing peak signals from said
waves wherein the respective peak signals de-
rived from said waves are out of phase with re-
spect to each other and are of the same polarity
with respect to each other, and means for com-
bining said peak signals.

RICHARD L. CAMPBELL

10

15

20

25

30

35




