ON THE FIVE MILE WATER LEVEL.

By Dr. Pavr Maver. -

C‘LChe reviewer of the Sefsmological Fournalof Fapan (Fapan
Mail, April 10th, 1893) seems to think that special mechanical
skill would be needed to construct a five mile level, that
mechanical science would not be able to devise an instrument
of sach a kind worthy of complete confidence. He pro-
nounces on Professor Milne’s scheme, the judgment that the
Jatter proposes to measure & supposititious cause by a con-
trivance subject to mechanical inaccuracies incomparably
greater than the probable changes it is intended to record.
Thut such an  instrument is of the very simplest kind
imaginable, because it is not the iutention to measure the
variation of the ground at every point of the five mile level,
but only at the end stations, or at intermediary points.

1f there are ouly stations for observalion at the two ends
of the five mile tube, very little is needed. Science teaches
that freely rising water in a tube with vertically bending
ends, will at both ends always be on the same level, fhe
shape of the tube being whalever if may be. Thereis not
at all needed a rigidly straight line tube, ils direction may
deviate to the left or right; it may dive under ground ; it may
pass streams crossing ils path under the river bed; always
the waler at the two ends will and must be at the same level.
The only two conditions are that the tube be full of water
and that no point of the five mile tube be placed higher than
the water level mark at the end.
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If, for instance, iron were used and at one intermediate
point of the length of the tube a constant water supply
pouring into the irou lube were provided, the water at (he
two ends of the five mile tube would be exactly at the same
level with the source of the water supply, a tank into which
water from a constant source of supply flows and whose
edges allow the water to overflow freely.

But what is it that would be measured by such a level ?—
Nothing concerning the Circumstances of the ground belween
the end stations. Nevertheless, it would measure something
worthy of knowing. The two connected vertical glasy stand-
ards at the euds, are each supported by a columu of concrete
such as is used to bear astronomical instraments. These verti-
cal glass standards show a scale with exactly equal divisions.
They are observed a# ke same time by the observers at the two
end stations. Now, if to-day at noon the water-mark is stand.
ard glass A is at division 15 and in B at 20, we have for to-
day at noon a difference of 5. The next day the water-mark in
A may be at 12 and in B at 21, the difference heing 9. and the
difference between the differences will be 4. Then there are
only three explanations possible ; either the column A remained
immovable and the column B moved in comparison to it, o
the column B remained steady and the columu of station A
was moved by 4 degrees, or both columns moved—how much
is unascertainable—but the diffence of their variation must
certainly be 4 degrees,

If the zero of the scale is at the surface of the supporting
column, the eud that shows on the second day the lower reading
must have risen more, comparalively to the other,

Nothing will be changed by the circumstance that the
water supply is inserted at a cerlain point between the two
stations, If the column supporting the water tank i3 raise.d
by the action of the ground, say ro divisions of the scale,
the water in both standard glasses will each equally be
raised 10 divisions and the difference between readings un-
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influenced.  If the column bearing the tank is lowered by
the action of the ground, say 11 divisions, the water will be
lowered eXactly for the same amount in both ends of the
tube. If the proposed leveling instrument would require a
rigidly straight and unbending pipe of 5 miles in length,
mechanical science and skill might indeed be insufficient to
provide such a thing. But just the contrary is required. The
tube, be it of iron or lead, must not be allowed to bend, or
push by its expansion during bad weather, or by mechanical
displacement during an earthquake, the instruments at its
ends. The water pipe in order lo be allowed to move freely
will therefore be connected with the vertical glass standard
at each end 8y means ofa}?ext’éle tube.

I thing nothing can be simpler, and hope that Prof, Milne’s
ingenious suggestion will be executed. Such an instrament
would al least show if there exists a difference in molion of tke
{wo columns carrying the measuring instruments and the
amount of that difference. Both instruments might be con-
tinually observed by photographic arrangements. It would
shiow if there exists any periodicity or regularity in movements,
if, for instance, the one column be raised continually in com-
parison to the other. In case an allernate raising and lowering
of the two points be shown by the reading of the scales, it
would be of great momeut for science to learn if such motion
is a periodical oue, and, if so, whether the periodicity of such
movements of the earth is connected with other known phe-
nomenon (barometrical changes, tides, earthquakes, warming
and cooling of the surface of the earth by the suv, variations in
magunetic force, &o.).

In the interest of science, I hope Lo see Professor Milne's
suggestion acted upon, be it in Japan or any other country.

I Nure=\With a five mile water level and nssuming that we could read differences
i the water colwmns of & inch we might measure changes in level of about o.06
gecomitx of are. Sueh chianges may, however, be easily recorded by borvzqr_)ml
pendulums which are much quicker in action than water in a long tubes, Two
stations pravided with such pendulums would therefore be equivalent to the long
level wizﬁ twes standards—En,} ) .



