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great measure removed (as I am informed), by the employn

on p. 352 of my book, but I purposely avoided discussing qu..
tions relating 1o it, being of opinion that, in the present staic ot
our knowledge, theoretical investigations are of doubtful vai:.
been very generally recognized, though some writers in deal

incautiously.

temperature of supply. :
conception in the latter part of my book, and I am sure i

| contact.

paring together engines with different cycles has been a soy,.
of considerable misapprehension, and very probably the lan
used in the passage in question may be insufficiently guarde
The use of superheated steam on this method of comparison ;.
not a gain, but a considerable loss, for the heat might ideally 4
have been used at the maximum temperature, and is so used i
the standard of comparison, :

The practical case in which the boiler pressure is given s, .-
course, quite different. There is a gain by superheating, 1.
putting aside cylinder condensation, the gain is small, becay.,
such a small percentage of the heat is employed at temperauz..

above that of the boiler.

The process was originally introduced with the object .
drying the steam and diminishing cylinder condensation ; ap:
now that the practical difficulties attending its use have bees

of mineral oil for lubricating purposes, it may be hoped that
may be revived, and be the means of a considerable economy,
The action of superheated steam in a cylinder was explaine
and its economy experimentally demonstrated by Himn s
fifteen or twenty years ago. I have given the explanation bri

1 am certainly, however, under the impression that the
nature of the economy obtained by its use has for a long per

with the theory of heat engines may have expressed themsel
It would, I think, be very desirable, in teachin:
the subject, to introduce as early as possible the idea of a mex
I have dwelt on the importance of t!.:-

introduction would remove many difficulties.
Greenwich, February 24. Janes . CoTrERILI,

LorD RAYLEIGI S interesling communication on superhea
steam in your last issue (p. 375) leads me to ask whether it -
generally known that solutions can be heated up to temperatur.-
higher ‘than 100" by passing into them sleam at 100
The late DPeter Spence at the Exeter meeting of
British  Association in 1869 called attention to the [
that by simply passing steam at 100° directly into a strong
solution of nitrate of soda (other salts will of course answer
it was possible to raise the liquor to its boiling-point, about 121.

Superheated steam is frequently used for heating up Hiquors
chemical processes on the large scale, but where a slight dil -
tion is no disadvantage, the simpler operation of heating v
ordinary low pressure steam might be adopted more gener
Spence used steam in this way for the purpose
extracting sulphate of alumina from alum shales,

The Cwens College, Manchester, February 22.

I, Barey,

Poincaré's ** Thermodynamics,

PERMETTEZ-MOI de repondre en quelques mots a larticle
M. Tait a consacré A ma thermodynamique, non que je v
prendre la défense de mon imprimeur, ou réfuter des repr
génirau, contre lesquels ma préface proteste suffisamment.

J’abuserais ainsi de volre hospilalité et de la patience de v
lecteurs ; je me bornerai donc i discuter une seule dt\?s critig
de M, Tait, et je choisirai celle que ce savant parait regar:
comme la plus importante et quil a formulde avec le plus
précision,  Je commence par en reproduire le texte :— ;

“Even the elaborate thermo-electric experiments of =i \”
Thomson, Magnus, &c., are altogether ignored. What else ot
we gather from passages like the following ?7— L. 5

. Si l'effet Thomson a pu étre mis en Cvidence |
'expérience, on n'a pu jusqu'ici constater l'exislenlf:e des fore
¢lectromotrices qui lui donnent naissance. . . . """ .

Rappelons d'abord que, dans ’¢tude des phénomcenes -
triques et thermiques qui se produisent au contact de e
métaux, il faut soigneusement distinguer trois choses:—

(1) Le phénomene calorifique connu sous Je nom et
Peltier. Dans le cas d'un métal unique mais 'l_ﬁt:’!f‘lt
chaufié, le phénomine correspondant s'appelle effef 77
et se manifeste par un transport de chaleur.

(2) La difi¢rence de polentiel vraie ou force électromotrics

”
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(3) La force ¢lectromotrice apparente ou dificrence de
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L’effet Thomson a été mis en évidence par 'expérience,
Tait croit qu'il en est de méme de la difiérence de potent:
Traie.

Ou la phrase que j’ai citée plus haut n'a aucun sens, ou e
signifie qu'il me blime d’avoir dit le contraire.

Or cette maniére de voir ne soutient pas un instant d’examer
Nous n'avons aucun moyen de mesurer la diffiérence de potent
vraie. L

Les méthodes lectrostatiques ne nous font connaitre que!
difiérence de polentiel apparente; les méthodes électrodyn:
miques ne nous font connaitre que la somme des forces électe:
motrices vraies dans un circuit fermé,

Enfin les méthodes indirectes, fondées sur I'écoulement ¢
ar les phénoménes électrocapillaires, ne sont pas applicaldt
Jdans le cas qui ncus occupe, H. PoINCARE

The Theory of Solutions.

I'v seems that, unfortunately, the period of misconceptic
whose victim the theory of solutions is, has not yet ended. F
ifter an explanation from my side of the theory of solutions
[ understand it, Mr. J. W, Rodger, my critic, asserts (NATU
p. 342) that “‘it cannot be admitted that a number of exact re
tionships constilutes a theory.” From his further remarks
must be concluded that he designates by the name Zheory w
I would name a Zypothesis, and that, according to him,” vai
Ioff's application of the ‘‘ gaseous laws” to solutions invol
the hypothesis that there exists no interaction between
:olvent and the dissolved substance.

It was therefore in vain that T stated in my letter, in ital
:hat many properties of the solutions, according to the n
theory, ‘‘can be treated entively independently of the question e
possible interaction between the parts of the dissolved substa
d the solvent™ ; it was in vain that I pointed out that all
laws concerning these properties are solely consequences of
ome law relating to the volume energy to be gained by mak
ap a solution.  This law, whose expression is po = RT, in
various applications to solidification, vaporization, osmosis, &
of solutions, is the issue of a great many special laws,
whole of which I name the new #keory of solutions. Sucl
complex of laws, grouped around and derived from a main I
is what I call a theory ; and if the theory, as in the present ca
is everywhere in accordance with experience, the main law is
“eregarded as correct.  There is nothing of hypothetical nat
n llns. theory, for, if oncethe main law, gz = RT, is given
usmotic experimenls or otherwise), all the special laws
werely thermodynamical consequences of it. And, I repe
‘he main law involves no hypothetical assumption upon
mutual #d/¢ of solvent and dissolved substance, but is solely -
rondensed expression of a great number of experimental fact:
_ Mr. Rodger asks why I did not state clearly in my book th
‘It my opinion, interactions between solvent and dissolved s
‘tance were possible. I can only reply that on suitable occasic
Ihave done so. Besides the sentences quoted by Mr. Rod;
dimzelf, T have devoted (pp. 251, 252) half a page to the ¢
ience that considerable interactions take place in salt solutic
n dilution.  But as the existence of such interactions, a:
fave shown, is of no consequence in the statement of the gene
s, I have treated them as secondary, however interesti
ey may be as experimental facts, and T am more than e
gersuaded by this discussion that I was right in doing so. I
I'have not written my book for readers prepossessed by so:
fon-existing chemical theory of solutions, but for such as w
Z‘]-‘\Vl_ply' to learn what is known about solutions.

. Oimilar remarks are to be made as lo the definition of so
.ons as mixtures. Even in the case of interactions, if, .
:A,\"lrﬂles are formed in a solution, the solution is finally a m
“re of the hydrates and - the remaining solvent, For the c
41Ty assumption —that the whole of the solvent is combined w
--_=-'Aflls<olved subslance, that, ¢.¢., in a somewhat diluted soluti
' common salt, there exist compounds, as NaCl + roco H,0
“insuch a degree at variance with all known facts that I ¢
“at think it worth while to di-cuss such an idea.

i’ Lastly, Mr, Rodger terms the application of the formula
1 der Waals to solutions as in general ¢ highly questionabl
_”C! s ** meaningless,” if it is admitted that *‘ something of |
—l‘\]-l.ire of a chemical reaction” between solvent and dissolv
‘Ubstance may occur.  Mr, Rodger may convince himself fre

r‘;‘rl book that this application is limited to cases in which I

suppose the occurrence of chemical reactions, The reasc
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