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Summary

The author designed a new type of dilatometer with which the free water content
of wet snow can be determined from the decrease in volume caused by the process of
melting snow. The figures in the left half of Fig. 1 of the text is the schematic sketch
of the dilatometer. Figure A shows the container into which a sample of wet snow is
to be put and 'ﬁgure B the cap to the cantainer. Both A and B are made of copper
plate. The mouth of container A is made of a ring of gunmetal with male screw and
another ring of the same material with {emale screw is soldered on the margin of cap
B. Container A and cap B can be joined watertightly with an O-ring between their
gunmetal rings. A straight tube of copper of 18 mm in outher diameter stands at the
center of cap B and on top of the tube is attached a glass tube narrowed at the middle
which serves as a water gauge. From the center of the underside of cap B descends
a narrow bent tube of copper which is connected to the straight copper tube at one
end an opened upward at the other. The figures in the right half of Fig. 1 show a
burette specially made of polypropylene which is graduated in 0.02cc and allows to
measure the volume of water ranging from 7 to 11 cc. It has at the tip a needle used
for injection.

A whole set of instruments needed for measurement in the field is shown in the
photograph of Fig. 2 in the text. Two dilatometers are seen in the photograph; time
of measurement can be saved by using two dilatometers alternately. One dilatometer
is separated into the cap and the container while the other is in the assembled state.

A sample of wet snow weighing about 100g is put into the container, then the
container is immersed in a mixture of water and snow filling the box marked 1 in Fig.
2. The cap is screwed onto the container under the water. When the dilatometer is
stood upright, the upper part of the straight copper tube rises above the water. The
meniscus of water at the top of the dilatometer is adjusted to the reference line drawn
on the water gauge by removing the excess of water. Next, the dilatometer is put into
a kettle with hot water of the temperature 60°C or so. The snow in the dilatometer
can be melted within one minute, if the dilatometer’s straight copper tube is rotated
between the palms of both hands onward and backward. In this case the bent copper
tube attached to the cap accelerates the melting of snow by agitating the water in the
dilatometer violently. The wet snow makes a noise sounding “za-za” as it hits against
the bent copper tube and the cease of this noise signals the complete melting of snow.
Air trapped in the wet snow is released as air bubbles during the melting of snow, but
the bent copper tube prevents them from escaping away from the dilatometer.

The dilatometer is then returned to the box filled with water and snow and is
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turned in the same way as before, with the result that the water in the dilatometer is
cooled to near 0°C in 3 or 4 minutes. In this final stage the meniscus in the water
gauge is positioned at a level lower than the reference line due to the decrease in
volume accompanying the melting of snow. If the decrease in volume is denoted by

V (in cubic centimeters), the free water content W of wet snow is given by

v
W= <1—11.05 W>><100% ,

where M (in grammes) is the mass of the sample of wet snow put in the dilatometer.
The meniscus is lifted just to the reference line by adding water from the burette of
polypropylene and the amount of added water gives the value of V. The value of W %
of free water content can be got at once by the use of such a diagram as is shown
in Fig. 6.

In order to learn how correctly the measurement can be done with this dilatometer,
the author made measurements on samples of wet snow of known free water content.
Blocks of dry snow of minus temperature were kept in a thermostat of 0°C over night,
and this gave samples of snow which are dry but 0°C in temperature. If m grammes
of water at 0°C are added to this dry snow weighing M’ grammes, there can be got
samples of wet snow of known free water content of {m/(m—+M")}x100%.

Results of measurements are shown in Fig. 3 of the text. In this figure the abscissa
and the ordinate give respectively the mass of samples of wet snow and the free water
content. The thick horizontal lines show the known values of free water content which
the samples had, while the broken lines are drawn at the distances of 1% from the
thick ones. Of the fifty-one points representing the measured values, thirty-six lie be-
tween these broken lines. From this it can be seen that in most cases the free water
content can be determined within the error of 1%. It is noted that this error does
not mean a relative error but does mean the absolute one counted in the unit of free

water content.



