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Continuously recorded data are often reduced to houtly mean values in
order to decrease the amount of stored information and aliasing.

Consider the time series f(#) recorded on a strip chart with time marks
at regular intervals Az. The values of the desired new series are

t;+ At

< 1
fi = E}[f(t)dl (1)

where 7/ = 1, ..., IN. The standard graphic technique for obtaining these
mean values is based on fitting a straight horizontal line

5(4) = A @

to the segment # << # < # + A¢# of the curve f(#) such that the difference
n(#) = f(#) — (%) ©)
has vanishing mean, i.e.,fi; = 0. Then the mean of Egs. (2) and (3) yields
fi =8 = A 4)

In other wotds, the desired mean is the ordinate of the horizontal line.
This is the basis of the scaling procedure used at magnetic observatories
(McComb, 1952).

The modification proposed by this paper is to fit a straight sloping line

5(¢) = Ai+ By ¢ (5)
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Fig. 1. Horizontal (a) and sloping (b) straight lines s(t) fitted to curve f(#). Vertical

lines are time marks. The hachured area, f{#)—s(#), has zero mean. The mean value,

fi, is the intersection of 5(#) with the vertical midpoint scale line (vertical dashed
line)

to the segment #; < £ <C #; + Af of the curve f(¢) (Fig. 1) rather than fitting
a horizontal line. As before, one requires the mean of the difference, f{#)—
5(#), to vanish. Then the mean of Egs. (3) and (5) yields

hh=8 = A+ Bi &

Thus, the desired mean is the midpoint value of the fitted sloping line,
i.e., the value of s(#) at ¥ = % + 0.5 A~

Note that the actual value of the hourly mean is the same whether
obtained by the best horizontal line or the best sloping line. The only
advantage of fitting a slope is that it is easier to equalize the areas above
and below the line if #% is made small.

A very simple device has been used to obtain houtly mean values by the
sloping line method. The device consists of a scale (Fig. 2a) that is placed
on the strip chart record such that the hour marks of the record are aligned
with the vertical hour mark lines, /, of the scale and the horizontal base
line, L, is aligned with the base line of the strip chart. The midpoint scale
line, M, divides the hour into equal parts. A movable piece (Fig. 2b) with
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Fig. 2. The scale, a, has two vertical hour marks, #, a midpoint scale line that
divides the time interval equally, M; and a base line, L. The movable piece, b,
has a straight line §

a straight line, S, is then placed on top of the scale and fitted with any slope
to houtly segments of the recorded curve. The fit is such that the difference
between the sloping line and the curve has zero mean. The desired mean
value is then the intersection of the sloping line with the midpoint scale
line. To eliminate parallax, the scale (Fig. 2a) is photographed on a thin
piece of plastic.

This device has been found to be fast, easy, and accurate. Routine
application of the device to telluric data indicates that in less than four
hours a month of data can be reduced to houtly mean values.
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