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104 THE VOYAGE OF H.M.S. CHALLENGER.

of water as can be contained in the graduated tube increases very materially the
amount of contraction produced hy pressure. The instrument which was chiefly
used contained 256°61 grammes of mercury in the bulb and stem immediately above
it; the volume of the part of the stem filled with water was 01935 c.c. The
appareni contraction of this mass of mercury and water was 0°000581 c.c. per 100
fathoms, and 0'0025 c.c. per degree (C.) respectively. A fall therefore
of one degree (C.) in temperature produced the same effect as an increase
of pressure equal to 430 fathoms of sea water. Hence (and this forms
the important peculiarity of the instrument) as long as the temperature
of the sea does not inerease with the depth at a greater rate than 1° C.
per 430 fathoms, the instrument will record the temperature correctly.
The ratio subsisting between the rise or fall of temperature and the
column of water, which produced the same effect on the apparent
volume, is a constant for cach instrument; in this it is $3g. DBy
altering only very slightly the amount of water, the sensibility to
pressure 1s greatly increased or diminished, while that to temperature
remains practically unchanged.  As the instrument described was
intended principally for bottom waters, the above
ratio (14 ) was considered sufficient, and it proved
practically useful. It must be remembered that
the greater the value of this ratio is made, the
greater is the error introduced into the determina-
tion of the temperature by any inaccuracy in the
measurement of the depth.
This instrument was construeted entirely at
sea, and though the chemieal  laboratory was
specially lucky in its freedom from  breakage,
there scemed to be an  exception in the case
of the mercury piczometer.  Four of them  had
to be made before one stood.  The first was
broken by accident, the second by a foul on
Fm_Ps_';E_zgl_sggﬁury F[G;i]it?\t‘.i‘I;gE::fl?;Fll:;{l(!:;iegi' the 5()und'u]g line, the third in the receiver
k::}tli-r.w end of Piezo-  of the h}'(h-;u]lic ;‘11_)1)111‘;11:115 b}" the L".Olli‘ll):ﬁ-i(’ of
a protected thermometer, which was being ex-
posed to pressure along with it, and the fourth stood, being used ‘tIS often :-1:4
possible on the sounding line along with other instruments Illlt'--ﬂ th(i ship
returned home, when it was broken in its twn by an over-curious Instru-
ment-maker who was employed to copy it. The filling of the instrument
with so large a quantity of mercury was ecffected by means of an improvised
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