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3 Ciaims.

This invention relates generally to cathode ray
oscillographs and particularly to methods and
circuits for producing increased or interrupted
cathode ray intensity during predetermined time
intervals.

The invention is an improvement over the
method and circuit described in our copending
U. S. application, Serial No. 431,626, filed Feb-
ruary 20, 2942, insofar as the control of cathode
ray Intensity in an oscilloscope is concerned.
In observing transients or signals of extremely
short duration on a cathode ray oscilloscope, con-
siderable difficulty has been experienced in ob-
taining sufficient illumination during the ex-
tremely rapid traversal of the fluorescent screen
by the cathode ray. The extremely small amount
of light energy available to the observer results
in poor visibility, because the cathode ray in-
tensity must be limited during absence of ray
deflecting signals to prevent wurning of -the
fluorescent screen.. This invention provides
means for temporarily increasing the intensity
of a cathode ray during the time interval of the
signal under observation;

Another problem with which considerable dif-
ficulty has been experienced is the suitable in-
terruption of the cathode ray beam to produce a
non-continuous trace. This has been accom-
plished in the past by modulating the cathode
beam with sine wave or sawtooth voltages de-
rived from a timing oscillator. Another method
which has been used is the interruption of the
grid bias circuit of the oscilloscope by means of
an’electronic relay. Both of these methods have
the disadvantage that the interruption of the
cathode beam is not clearly defined or involves
the use of complicated circuits and apparatus.

An object of this invention is to provide an
impulse actuated amplifier to produce signals of
square wave form for modulating the control
.electrode bias on a cathode ray oscilloscope. An-
other object of the invention is to provide a
method and circuit for temporarily increasing
the cathode ray intensity during the time in-
terval of a ray deflecting signal. Still another
object is to provide a method and circuit for
interrupting the cathode ray beam in an oscil-
loscope in such a manner that g sharply defined
dashed cathode ray trace is obtained. Another
object is to provide -a method for increasing the
visibility of & cathode ray oscillograph trace
while preventing the possibility of burning the
fluorescent screen due to high cathode ray in-
tensity. ‘

In describing the invention, reference will be
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made to the drawing of which Pigure 1 is a
schematic diagram of one embodiment of the
square wave amplifier and Figure 2 is a sche-
matic diagram of another embodiment of the
circuit. Similar reference characters are used -
for similar circuit components throughout the
drawing, “ ’

Referring to Figure 1, a suitable source of tim-
ing signals 40 is obtained from the timing wave
generator 37 and applied through the switch 89

"and the blocking condenser 3t to the control

electrode of a first amplifier tube Tl. Volt-
ages from any other source may be applied at
the terminals 4f. The anode of the tube TI!
is coupled through & resistor network &€, 47 to
the control electrode of a second umplifier tube
Ti2. The anode of the tube Ti2 is coupled by

- a suitable resistor network 48, 49, 56 to the con-
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trol electrode of the tube Ti{ and is also coupled

‘through a blocking condenser 33 to a control

electrode 17 of a cathode ray oscilloscope 12.
A grid resistor 33 is provided for the control
electrode {7 of the oscilloscope 2. The amplifier
circuit, comprised of the tubes Tif and TI2 and
their associated resistance networks, provides a
square wave output voltage of a frequency cor-
responding to the frequency of the timing sig-
nal input voltage which may be of any desired
wave form. The operation of this amplifier cir-
cuit, sometimes known as a trigger circuit or
“flip-fiop” amplifier has been described in de-
tail in our above-mentioned copending applica-
tion.

In Figure 2 the amplifier circuit of Figure 1
has been incorporated In the circuit disclosed
in our above-mentioned copending application to
provide more clearly defined blanking of the
cathodé ray beam in synchronism with the tim-
ing voltage derived from a transient signal un-
der observation. The operation of the amplifier
circuit in this system is as follows: A voltage
pulse derived from the transient signal under
observation is obtained from the anode of the
tube T4 and applied through the network com-
prising the capacitor 29 and the parallel resistor
30 to the input circuit of the amplifier compris-
ing the tubes Tl and TI(2. The time constant
of the circuit comprising capacitors 29 and 3t
and resistor 30 is selected to provide suitable
excitation for the tube TIi. The square wave
output voltage pulse derived from the anode of
the tube TI2 is applied to & control electrode 17
of an oscilloscope 12 through a blocking con-
denser 33. The duration of the blanking pulse
applied to the control electrode 171 will depend,
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in this case, on the time constant of the ¢ircuit

comprising the blocking condenser 33 and the.

resistor 28.

The circuit of Fig. 1, including the timing gen-
erator 37, will produce a series of square wave
pulses of the frequency of the timing generator,
and can be used for interrupting the cathode ray
beam of the oscilloscope {2 to provide a sharply
defined dashed trace. The circuit of Fig. 2, on
the other hand, can be used to provide tem-
porarily increased cathode ray beam intensity in
the oscilloscope 12 to improve the visibility of pat-
terns of signals of extremely short duration which
are under observation.

We claim:

1. A cathode ray oscillograph having two pairs
of deflecting electrodes and a beam intensity con-
trol electrode, means for applying a transient po-
tential variation to one pair of defiecting elec-

trodes, means responsive to the transient poten- =

tial variation for producing an energy-pulse of a
predetermined polarity, means responsive to the
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energy pulse for generating a single sweep deflec- V

tion potential variation, means to apply the sin-
gle sweep deflection potential variation to the
other pair of electrodes, additional means respon-
sive to the produced energy pulse for generating
a positive polarity voltage variation of substan-
tially rectangular wave form, means to apply the
generated positive polarity voltage variation to
the intensity control electrode of the cathode ray
oscillograph to increase the intensity of the cath-
ode ray beam developed therein simultaneous
with the application of the single sweep deflection
potential variation, and means to re-set the sin-
gle sweep deflection generating means,

2. A cathode ray oscillograph having two pairs
of beam deflecting elements and a beam inten-
sity control electrode, means to apply potential
variations to be observed to one pair of beam de-
fiecting elements, means including a unilateral
conducting device responsive to the potential
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variations to be observed for producmg an en-
ergy impulse having & predetermined polarity,
means responsive to the produced energy impulse
for generating a deflection voltage variation, .
means for applying the deflection voltage varia-
tion to the other beam deflecting element, addi-
tional means responsive to the produced energy
impulse for developing a voltage variation of sub-
stantially rectangular wave form and of a posi-
tive polarity, the time duration of the developed
voltage variation being at least co-extensive with
the generated deflection voltage variation, and
means to apply the produced voltage variation of
positive polarity to the intensity control elec-
trode of the cathode ray oscillograph to increase
the intensity of the cathode ray beam developed
therein during.its deflection by said other beam
deflection element. )

3. The method of operating a cathode ray os-

cillograph having two beam deflecting elements

and a beam intensity control electrode in re-
sponse to the presence of a transient potential
variations which comprises the steps of applying
the transient potential variation to one of the
beam deflecting elements, developing an energy
impulse in response ito the transient potential
variation, generating a defiection voltage varia-
tion in response to the developed energy impulse,
applying the generated deflection voltage varia-
tion to the other beam defiecting element, gen-
erating a positive potential voltage variation of
substantially rectangular wave form in response
to the developed energy impulse, and applying
the generated positive potentia] voltage variation
to the beam intensity control electrode simulta-
neous with the application of the generated de-
flection voltage variation whereby the intensity
of the cathode ray beam may be increased dunng
the observation interval.

HAROLD J. SCHRADER.
RANALD D. SCHELDORF.



