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Résumé

If a heavy weight is hung on a metal wire which is laid over a horizontal pillar
of ice of the temperature 0°C as shown in Fig. 1, the wire intrudes gradually into the
pillar while the trace of the wire is immediately filled up with fresh ice. This is the
well-known phenomenon of regelation. The cause of this curious phenomenon is ex-
plainded as follows. The ice just underneath the wire'is melted by the pressure exerted
by the wire and the water of melted ice is squeezed up to above the wire. Since the
temperature on the lower side of the wire is below 0°C on account of the depression
of melting point due to pressure, heat must flow downward through the interior of the
wire. This heat is supplied by solidification of the water squeezed up to above the
wire. Therefore it is inevitable for the regelation to take place that the wire should
have sufficiently large heat conductivity. The above explanation has been proved almost
right experimentally by two or three authers. The present auther presents here one
more experimental verification for it. ‘ ‘ - -

An ice pillar (dlam_etexj. 8 cm) was laid horizontally on supports and the following
six wires of different kinds loaded with 5kg weights were hung over it:

(1) copper wire of 0.6 mm diameter,

(2) ‘linen cord,

(3) combination of (1) and (2), )

(4) G-string of violin (gut string of 0.7mm thickness covered with coiled

silver wire of 0.15 mm diameter), : :

(5) copper wire of 2.0 mm diameter,

(6) the same wire as (5), one side of which was covered Wlth paper a few

* sheets thick as shown in Fig. 3~(C).

The experiments were carried out in duplicate in an atmosphere of ordinary room
temperature, 18°C~23°C, and in a cold chamber of the temperature 0°C~=+2°C.

I. Experiment at room temperature

The copper wire (1) began to cut into the ice at a considerable rate as soon as it
was laid over the ice. The nonmetal cord (2) did the same but at a rate of cutting as
small as about 1/10 of that in the case of copper wire. Wire (3) was made by fastening
linen cords on hboth ends of a copper wire of 10 cm length and it was laid over the ice
pillar in such a way that the copper wire part was on its top. The same rate of cutting
as in the case of wire (1) was observed. The copper part of the wire was enclosed in
the ice for its whole length scon after it was laid in pesition.

Heat conducted from .the surrounding air to the copper wire, therefore, must be

ery small in this case compared to the case of wire (1). The fact that the cutting
rate was the same in both cases in spite of this difference in heat conduction indicates
that the heat given from the surroundirig air takes no part in the regelation phenome-
non. Wire (4)—G-string of violin—is anisotropic in its heat conductive character, being
a poor conductor in the direction of the string but a good one in the direction along
the periphery of its cross section on account of the fine coiled silver wire. With this
string, regelation preceeded in the same way as in the case of wire (1). Wire (6), which
is a good conductor in the.direction of its length but a poor one in the direction per-
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pendicular to it, was found to be effective to cut the ice but the water squeezed up to
a position over it did not turn to ice. Since this wire, however, had a considerable
thickness, the melting of ice may be caused by heat cnducted along it from . the air.
But an experiment made using the same wire without paper cap showed that it left a
gap filled with no ice when unloaded, but its trace was filled up with ice when loaded
with the weight. The results of the above experimnts clearly show that the explana-
tion of regelation phenomenon described above at the beginning is right and correct.
Moreover, the results show that heat supplied from the surrounding air by way of
conduction along the wire is entirely unnessary to aid the intrusion of the wire into
the. ice.

II. Experiment at the the temperature near 0°C

Since the depressibn of melting point of ice by the pressure exerted by the wire
must be very small, intrusion of the wire into ice should be stopped when the tem-
perature of ice is lowered to even slightly below 0°C. But ice is a viscc-elastic' body
and, if its flowing property plays a part in the intruson of wire into ice, the wire will
cut the ice even at temperatures below 0°C. An enameled copper wire (diameter: 0.6
mm) loaded with the same weight as in the case of experiment I was hung over an
ice pillar in a room whose temperature range was from +2°C to —2°C. The rate at
which the wire sank into the ice was measured by an ocular microscope. During 10
hours while the air temperature was kept below 0°C, no change in the level of the
wire was observed within an error of 0.05mm. As soon as the temperature rose above
0°C, the wire began to cut into the ice at a rate of 0.6 cm/hr. Therefore it may be
concluded that flow of ice, if any, is insignificant compared to the deformation caused
by hhe melting of ice due to pressure in so far as is shown by the pressent.experiment
on regelation.



