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Résumé

Fig. 1 of the text shows how the calorimeter is constructed. In that figure A and
B are two containers joined at their round mouths A’ and B’. They can easily be pulled
apart. The containers are made of thin copper plate (thickness: 0.2 mm) and their
mouths are made of brass. Thick mantles M’s (2 cm thick) of porous polystyrol surround
the containers to protect them from being heated or cooled from outside. Sample of
wet snow is put into container B by pushing its mouth B’ into the snow cover; the
sharp edge of the mouth cuts the snow well. The weight of the sample is found by
weighing the container and contents on a balance. The mouth is corked and the
container is covered with the mantles. Hot water of predetermined quantity (260 cc) is
put into container A and its mouth is corked. After shaking the protected container A
to move the hot water about in it, temperature T,°C of the hot water is read on the
thermometer T attached to the container. Then the two containers are joined at their
mouths, held by the hands and turned upside down. The hot water flows from container
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A into container B to melt the wet snow in it. The water is moved three or.four
times from one container to the other by tilting the combination of them. The hot
water and the melted snow are well mixed to have a temperature 7,°C lower than T,°C.

Let the weight of the hot water and that of the sample of wet snow be Wgr and
W.gr respectively, while the water equivalents of container A (including thermometer
T) and B are respectively denoted by w, and w, Then the weight Igr of the ice
contained in the sample of wet snow is given by ‘

L .
I=75% {(Tz—Tl) (Wl+w1)—T2(W2+w2)},

where 79.6 is the value of the latent heat of fusion of ice expressed in units of cal/gr.
The free water content / of the wet snow is equal to
1
W2
A whole set of instruments needed for measurement in the field is shown in Fig. 2
of the text. There are two pairs of containers. 1 and 2 are containers A and B respec-
‘tively while 3 and 4 are their mantles. 5 is another pair of containers in the combined
state. 6 is the balance to weigh container B containing the sample of wet snow. 7 is
a bottle made of iron plate; the hot water to be put into container A is measured by
this bottle. 8 is a rubber-bulb and nozzle to take out the remaining water left in the
containers after they have been emptied. 9 shows a kettle and oil-burner used by
mountainers. All of them except 9 can be placed in suit-case 10. The case for 9 is

F=<1— >><1oo%.

seen to the left of the suit-case.

In order to learn the magnitude of error characteristic of the measurement, the
following experiments were made. Container B containing J gr of snow at a temperature
below 0°C was kept immersed for three hours in a mixture of water and snow. The
snow became dry snow of 0°C. To it was added m gr of water at 0°C. Then that snow
became a “wet snow” having a known value of free water content equal to

I
I+m

Fl=<1— >><100%.

That wet snow was then subjected to the calorimetric experiment which gave an
experimental value F, of the free water content. The relations between F, and F, are
shown in Fig.3. On the thick straight line running upwards to the right, F,—F,=0, that
is, the error 4F in F, is zero. The inner pair of light straight lines placed parallel to
the thick line indicate the relation 4F=F,—F,= +1(%). Of eighty-four points shown in
Fig. 3 sixty-three lie between those two light straight lines; the error 4F would exceed
1(%) only with a probability as small as %.

Fig. 4 shows the error 4 in the measured value of the ice contained in the wet
snow. 4I is the difference I’—I, where I’ denotes the value of I obtained by the
calorimetric experiment. 4I seems not to depend upon the magnitude of I itself. The
root mean square value of 41 (=Y (dI¥/N , N=total number of measurements) was found
to be 0.85 gr which corresponds to 0.85 (gr) x 80 (cal/gr)=68 cal when expressed in caloric
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units.. (Here 80(cal/gr) means the latent heat of fusion of ice.). An error 47T amounting
to 0.2°C could not be avoided in the measurement of temperatures 7T, and 7T, It is
proved that the error of this amount in the temperatures produces an error of 60 cal
which is close to the above mentioned error 68 cal; the major part of 47 can be attrib-
uted to 4T. 1t is clear that error 4F in the free water content of a wet snow: depends
wholly upon 4I. Therefore the cause of 4F in the measurement made with the present
calorimeter consists in the errors inherent in the determination of temperatures T,°C
and T,°C.



