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PREFACE,

Trig Treatise is 8 new development of all the details of
the subject directly from the two laws, and thus exhibits
the science as an organic unily, instead of so many detached
propositions developed from mathematical rather than physionl
eonsiderations. This is done by first obtaining mathematical
exprossions of the two laws in generel forms applicable fo
any elementary cycle, and then from thees general forms
deriving the particular forms characterietic of the particular
elementary oyoles. When this has been dome, the whole
system of mathematical formulse embodying the details of
the seience has been obtained. All this is first exhibited in
forms in terms of any scale of temperatures, and is after-
wards transformed into forms in terms of the absolule seals,

In Chapter VI. is exhibited for the first time (as for as
I am awnre) the gencral extension of the Second Law in terms
of any ecale of temperatures, and equation (39) exhibits
Carnot’s Function in a sew form much more general than any
hitherto given, which is derived from the said general exten-
sion of the Becond Law.

Ohapters X, and X1, are specially interesting, showing
es they do thet the absolute scale of temperatures fs offen
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mis-defined, and that, if the specific heat of air under con-
stant pressure has @ coustant calue (or rather does not tary
with p), the numbers on the absolute scale either do nof differ
Jrom the eorvesponding numbers on the scale of the conslani-
pressire gir thermomeler, or differ from them by o quantity
which t& the BAME THROUGHOUT THE sCALES. It ia also shown
that the result derived by Joule and Thomson, from their
experiments on the flow of gases through porous plugs, i
ineonsistent with the conslancy or even slow variation of the
specific heats of gases under constant pressures.

In Chapter XVI. the fog that has up $ill now hung over
the subject of reversibility and irreversibility is oleared away
by introducing the mew nofions of intrinsiz irveversibility and
eonditional irreversibility, and by showing that no transfor-
mation is really (i.e. intrinsioally} irroversible, during which
the body undergoing transformation has at every instant
the same pressure and temperature throughout all its purts.

Chapters XVI. and XVIL slso clear saway some hazi-
ness from the subjects of Motivity and Dissipation of
Energy by pointing out that, when the integral ? in
spoken of e having zero value for reversible cycles, and
negative values for irreversible oyoles, # does not denote the
temperature of the working body, but that of the external
body from which it is receiving heat, or to which it is
imperting heat. On the other hand, it is shown that, if ¢
denote the temperature (throughout) of the working body, JE?
is aheays zero for a oyele.
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Chapter XVIII. extends the ordinary definition of entropy
o a body or system in which the temperature or pressure, or both,
are not the same throughout the body or system, and thus opens
up a mode of dealing with intringically irreversible fransforma-
tions the same as that followed when the tronsformations are
rereraible.

Throughout these pages the principle of the “ Conserva-
tion of Energy” has been facilly assumed, and terms whose
meanings are supposed to be generally understood have not
been defined. To remedy this a list of definitions is pre-
fixed. Also, except in Chapter XV., entropy is supposed to

be numbered so that the addition of -} units of heat to umit

masa of a snbstanca of temperatnre r causes ite entropy to
incresse by doity. This has been done to securs the advan-
tage of having the diagram divided into equal areas, each
representing @ unit of work, by a network of isotherms and
isenergs numbered by two arithmetical series whose common
difference is unity. In Chapter XV. the isentropes are num-
bered, so that the addition of r units of heat to unit mass of
a substanne of temperature r causes its entropy to increase
by unity, This has been done for the purpose of obtaiving
the equations in the usual forms.

Queey Mansizer Conieom, Griscow,
September, 1802,
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