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343 miles (553 km.) at a depth of 400 miles,
and 425 miles (684 km.) at depths greater |
than 1000 miles.—Prof. W. H. Metzler: A deter-

minantal equation the roots of which are the products
of the roots of given equations.—Prof. R. A, Sampson :
Studies in clocks and timekeeping. (1) The theory of
maintenance.  This paper, the first of a series of
studies which are in course of execution at the Royal
Observatory, Edinburgh, describes in outline the ar-
rangements of the therinostat chamber, etc., and the
construction of the three clocks, Riefler 258, Syn-
chronome, and Cottingham, upon which most of the
studies are made. Its direct occupation is, however,
chiefly theoretical, considering with sufficient detail
various dynamical points which arise from the sus.
pension and different maintenances of the clocks and
the derivation of a satisfactory differential equation
of the motion when the internal resistance is taken
into account. The solution of this equation presents
some novelty, showing that the frequency in -main-
tained .motion is dependent upon the first. power of
friction, not the second, as has hitherto been held.
The discontinuous maintenance is resolved into a
Fourier series, and expressions are found for calculat-
ing the escapement error and the arc described in
each case. In the case of the three clocks above the
calculated arcs are numerically verified by comparison
with their actual performance.
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