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choice of sweep speeds is employed. This
may also involve the use of delayed and
expanded sweeps, with which it may be
possible to imptrove the effective resolu-
tion by a factor of 100 or 1000. Similar
results can be obtained with the ampli-
tude ‘of the signal, using amplitude selec-
tion devices in the form of suitably biased
clippers or limiters at the input terminals,
or between stages of the amplifier. The
previously described method for studying
corona impulses, where a relatively small
impulse exists on a relatively large 60-
cycle sinewave, illustrates the use of a
high-pass filter to minimize the indicated
amplitude of the 60-cycle wave, while the
relatively high-frequency components of
the impulse are transmitted with little or
10 attenuation.,

Improvements in accuracy of reading
can also be made by applying improved
techniques in making the observation. The
reduction of parallax by care in location
of the observer’s eye, using a fixed loca-
“tion for successive measurements, is help-
ful. Optical superposition of the scale on
the oscillogram may be employed to mini-
mize parallax. Photography provides an-
other means for accomplishing this, since
the location of the camera ordinarily is
fixed with respect to the face of the cath-
ode-ray tube, therefore providing succes-
sive records taken from the same point of
view.

The effect of spot size and shape on the
measurement should not be overlooked.
They may vary widely in a given setup,
depending upon settings of controls and
characteristics of the signal. Spurious sig-
nals, such as those from radio-frequency
carriers, or spurious magnetic deflection
of -the beam, may mask the desired effect
and increase the effective sport size.

Where measurements of relative ampli-
tude are to be made on different parts of
a signal waveform, it is all too frequently
assumed that the amplifier is perfectly

linear in its response from the input ter-

‘minals to final presentation on the face
~ of the tube. Too often, unfortunately, this
is not the case., Non-linear effects in the
cathode-ray tube may amount to several
percent; depending upon operating condi-
tions, and usually become worse as the ra-
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tio of ‘intensifier to second-anode poten-
tials is increased in high-voltage tubes.

Nominally horizontal traces may be found 7 k

to be not only off horizontal; depending
upon the position of the ‘trace, but also
curved. Therefore, it is desirable, ' where

extreme accuracies are sought; to calibrate
the equipment over a wide range of trace

positions. In extreme cases it might be

desirable to make up a special calibrated

scale utilizing exposures from the face of
the cathode-ray tube produced by base-
lines that are displaced by amounts cor-
responding to the calibrating voltages.

Similar considerations apply with re-
spect to sweep linearity, which is affected
by the performance of the cathode-ray
tube as well as by that of the sweep gener-
ator and any amplifiers that might be
employed. Calibration of the sweep by
means of suitable timing markers, applied
either simultaneously with the.signal or
on a substitution basis, usually -permits
satisfactory results to be obtained.: Here
again, however, it might under somé cot-
ditions be desirable to calibrate along the
baseline for various positions of the base-
line across the face of the tube.

Cross-coupling and other spurious re-
sponses sometimes cause trouble. In ob-
serving the rise time of a pulse, it might
be found that negative time, or times
shorter than seem reasonable, are indi-
cated. One possible cause is coupling be-
tween the horizontal and vertical deflec:
tion circuits, taking place at almost any
point along the amplifier chain. It can
also occur even where signals are applied
directly to the deflection plates, if the ca-
pacitances between the signal plate and
each plate of the other deflection-plate
pair are not equal.

Still another cause for such an apparent
result is the departure of the deflection-
plate structure from exact rectilinearity.
Present manufacturing tolerances usually
permit a deviation of deflections produced
by the two pairs of plates up to plus or
minus 3 degrees- from orthogonality, al-
though in practice this is usually held to
considerably less. However, the tilt may
be enough to cause a pulse rise time to be
measured - inaccurately, especially if - the
sweep speed is not sufficiently high to



















