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OSCILLOSCOPES UTILIZING VIDEO SIGNALS T0 
MODULATE THE BEAM WITH VARYING DEFLECTION 

PERIODS 

This invention relates to oscilloscopes. 
It has been proposed hitherto to provide an oscilloscope in 

cluding a de?ection circuit which provides a vertical de?ect 
ing waveform of high frequency and a horizontal de?ecting 
waveform of relatively low frequency. Means are also pro 
vided for generating a sawtooth voltage, called a ramp, 
synchronous with the vertical de?ecting waveform so that its 
instantaneous value corresponds to the vertical de?ecting 
waveform and therefore corresponds to the vertical de?ection 
of the beam on the screen. A plurality of signals to be dis 
played are compared with the ramp, the signals being superim 
posed respectively on progressively higher direct shift volt 
ages, which are separated by amounts exceeding the max 
imum amplitude of the respective signal. During each cycle of 
the ramp, successive coincidences occur between the ramp 
and the signals superimposed on the respective shift voltages 
and each time a coincidence occurs a bright-up signal is 
generated which is applied to the beam of the cathode-ray 
tube to produce a bright spot on the screen. The vertical 
de?ection frequency is high enough for each signal to be dis 
played as a substantially continuous trace. On the other hand 
the period of the horizontal de?ecting waveform is sufficiently 
long to allow for the display of slowly varying waveforms. The 
horizontal de?ection period may be between 0.1 second and 
20 seconds to suit the rate of variation of the signals to be dis 
played. 

In some applications of such oscilloscopes it may also be 
desired to display ?xed information such as range markers, 
medical average parameters, oil pressures and the like. How 
ever dif?culty is encountered because the decay time of the 
phosphor is such that information written at the start of one 
horizontal de?ection period has faded by the end of the 
period. - 

An object of the present invention is to provide an improved 
oscilloscope adapted for displaying slowly varying waveforms. 
A further object of the present invention is to provide an im 

proved oscilloscope adapted for displaying markers superim 
posed on slowly varying waveforms. 
According to the present invention there is provided an 

oscilloscope including 
a. means for producing de?ection of the beam of a cathode 

ray tube in a ?rst direction at a ?rst frequency, 
b. means for producing de?ection of said beam in an 

orthogonal direction to said ?rst direction at a second 
frequency which is low relative to said ?rst frequency, 

c. means for de?ning an interval in each second frequency 
de?ection period, the timing of the occurrence of the in 
terval being changed in successive second frequency 
de?ection periods, and 

d. gating means for allowing at least one signal to intensity 
modulate said beam only during said intervals whereby 
the waveform of said signal is displayed on the display of 
said cathode-ray tube. 

According to a feature of the present invention there is pro 
vided an oscilloscope in accordance with the preceding para 
graph including further gating means for gating further signals 
to form a marker on the display during a selected ?rst frequen 
cy de?ection period in each second frequency de?ection 
period. 

In order that the present invention may be clearly un 
derstood and readily carried into effect it will now be 
described with reference to the single FIGURE of the accom 
panying drawings which illustrates in block form part of an 
oscilloscope according to one example of the invention. 

Referring to the drawing, the oscilloscope which is illus 
trated includes a cathode-ray tube 1, which is shown symboli 
cally in sectional view. The tube has vertical de?ecting plates 
2 and horizontal de?ecting plates 3. Alternatively plates 2 and 
3 may be replaced by vertical and vertical magnetic de?ection 
coils. The horizontal de?ecting plates 2 receive a sawtooth 
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waveform of relatively high frequency from a circuit 4 and a 
corresponding waveform is also fed, to act as a ramp, to a se 
ries of comparison circuits two of which are denoted by the 
references SI and 5,,_ The comparison circuits 5, . . . 5,I 
receive, as second input signals, signals to be displayed su 
perimposed on successively larger direct shift voltages. Two of 
the circuits for superimposing a signal on a respective shift 
voltage are denoted by the references 6, and l5,l and, in known 
manner, the shift voltages may be arranged to be separated by 
amounts exceeding the maximum amplitudes of the respective 
signals. Each time one of the comparison circuits 5l . . . 5n de 
tects coincidence between the two signals applied to it, it 
produces an output gating pulse which opens the respective 
one of the gates 7, . . . 7,I from which is generated a respective 
bright up signal ‘via a transistor switch. Because of the DC 
shifts, superimposed on the signals, the gates 71 . . . 7,, are 
opened successively for short periods during each ramp 
period, that is during each vertical de?ection period, and each 
gate generates a'short bright-up pulse which is capable of 
producing a bright spot on the screen of the cathode-ray tube 
1. However in this example of the invention these bright-up 
pulses are not applied directly to the modulator electrode of 
the cathode ray tube but are fed to another gate 9, the opera 
tion of which willbe described subsequently. 
The horizontal de?ecting waveform which is applied to the 

plates 3 of the cathode-ray tube is of relatively short de?ection 
period compared with the periods proposed above, say one 
?ftieth of a second. The horizontal de?ecting sawtooth 
waveform is generated by a circuit 10 and this circuit is also 
arranged to provide a corresponding ramp voltage of 50 cycles 
per second to a comparison circuit 11. The second input to 
this comparison circuit is a reference voltage derived from a 
circuit 12. ln this example of the invention the reference is a 
?xed voltage which is however capable of manual adjustment. 
When the circuit 11 detects coincidences between the ramp 
from the circuit 10 and the reference voltage from the circuit 
12 it applies an output signal to a gate 13 to open the gate 
from which is generated a bright-up signal as long as the signal 
from circuit 11 is present which is applied to the modulator of 
the cathode-ray tube 1. The comparison circuit 11 is arranged 
to produce an output signal which lasts for a vertical de?ec 
tion period, and to this end circuit 11 may include a monosta 
ble circuit triggered in response to the detection of a coin 
cidence to produce a pulse of duration equal to a vertical 
de?ection period. The operation of the comparison circuit 11 
and the gate '13 is to cause a substantially vertical marker line 
to be displayed by the cathode-ray tube at a selected horizon 
tal position, the line being regenerated in each period of the 
waveform from the circuit 10. Because the period of the latter 
waveform is relatively short, as described above, the marker 
line so produced is not susceptible to fading. 
The period of the waveform derived from the circuit 10 is 

however now insufficiently long for displaying the slowly mov 
ing waveforms corresponding to the video signals applied to 
the comparison circuits 5| . . . 5,. Therefore a further sawtooth 
waveform generator 14 is provided which generates a ramp 
voltage of relatively long period, and which is comparable 
with the period of the horizontal de?ection waveform of prior 
art oscilloscopes. The ramp from 14 is compared in a com 
parison circuit 15 with the ramp from the circuit 10, and on 
the assumption that the two ramps are of the same amplitude 
the circuit 15 will detect coincidences between the two 
waveforms once in every period of the ramp from circuit 10. 
However the coincidences will occur at successively later 
times in successive periods of the ramp from circuit 10. There 
fore the coincidences will be detected during sequentially oc 
curring periods of the vertical de?ecting waveforms generated 
by the circuit 4. The comparison circuit 15 is arranged to 
produce a gating waveform lasting for one vertical de?ection 
period and thiswaveforrn is applied to the gate 9 to allow the 
bright-up pulses from the gates 7, . . . 7,I to be applied to the 
modulator electrode of the cathode ray tube 1. Therefore, the 
period allowed- for the formation of the slowly varying 
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waveforms corresponding to the video signals is the period of 
the waveform generated by the circuit 14. 

lt will be appreciated that more than one marker may be 
produced at the display by providing more than one source, 
such as 12, of reference. Markers other than vertical lines may 
also be produced. Furthermore, by providing a plurality of cir 
cuits such as 14, for generating slow ramps of different 
periods, simultaneous waveform displays may be generated at 
different rates. Other modi?cations may also be made in the 
circuit display. 

lclaim: 
1. An oscilloscope including 
a. means for producing de?ection of the beam of a cathode 

ray tube in a ?rst direction at a ?rst frequency, 
b. means for producing de?ection of said beam in an 

orthogonal direction to said ?rst direction at a second 
frequency which is low relative to said ?rst frequency, 

. means for de?ning an interval in each second frequency 
de?ection period, the timing of the occurrence of the in 
terval being changed in successive second frequency 
de?ection periods, and 

d. gating means for allowing at least one signal to intensity 
:modulate said beam only during said intervals whereby 
‘the waveform of said signal is displayed on the display of 
said cathode-ray tube. 

12. An oscilloscope according to claim 1 including further 
gating means for gating further signals to form one or more 
markers on the display during respective selected ?rst 
frequency de?ection periods in each second frequency de?ec 
‘tion period. 
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3. An oscilloscope according to claim 1 wherein 
a. said means for producing de?ection at a second frequen 

cy comprises means for producing a ?rst ramp waveform 
at said second frequency, and said means for de?ning an 
interval comprises 

b. means for producing a further ramp waveform at a sub 
stantially lower frequency than said ?rst ramp waveform, 

. means for detecting coincidences of said ?rst ramp 
waveform with said further ramp waveform, and 

d. means for generating said intervals in response to said 
coincidences, the timing of the occurrence of a coin 
cidence changing in successive periods of said second 
frequency de?ection. 

4. An oscilloscope according to claim 3 including further 
gating means for gating further signals to form one or more 
markers on the display during respective selected ?rst 
frequency de?ection periods in each second frequency de?ec 
tion period. 

.5. An oscilloscope according to claim 4 wherein said further 
gating means comprises 

a. means for detecting coincidences between one or more 
reference signals and said ?rst ramp waveform, and 

b. means for gating said further signals in response to the 
last-mentioned coincidences. 

6. An oscilloscope according to claim 1 including means for 
superimposing each of a plurality of signals to be displayed on 
a respective direct shift voltage, whereby the waveforms of 
each of said plurality of signals are displayed on said display 
separated in said ?rst direction. 
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