THE SECOND LAW OF
THERMODYNAMICS:
MEMOIRS



Published @ 2017 Trieste Publishing Pty Ltd

ISBN 9781760577094

The second law of thermodynamics: memoirs by W. F. Magie & William Thomson Kelvin

Except for use in any review, the reproduction or utilisation of this work in whole or in part in
any form by any electronic, mechanical or other means, now known or hereafter invented,
including xerography, photocopying and recording, or in any information storage or retrieval
system, is forbidden without the permission of the publisher, Trieste Publishing Pty Ltd, PO Box
1576 Collingwood, Victoria 3066 Australia.

All rights reserved.

Edited by Trieste Publishing Pty Ltd.
Cover @ 2017

This book is sold subject to the condition that it shall not, by way of trade or otherwise, be lent,
re-sold, hired out, or otherwise circulated without the publisher's prior consent in any form or
binding or cover other than that in which it is published and without a similar condition
including this condition being imposed on the subsequent purchaser.

www.triestepublishing.com



W. F. MAGIE & WILLIAM THOMSON KELVIN

THE SECOND LAW OF
THERMODYNAMICS:
MEMOIRS

ﬁTrieste






+vH{SEGOND LAW OF

THERMODYNAMICS

MEMOIRS BY CARNOT, CLAUSIUS
AND THOMSON

FHANSLATED AXNIF EINTED

By W. F. MAGIE, I'r.Ix

PHOFRSROER OF PHYSTIS [N PRINUKTON USIVERZITY

NEW YORK AND LONDON
HARPER & BROTHELRS PFPUDLISHERE
1EDY



MAKPER'S SCIENTIFIC MEMOILS,
ENTTEL IbY
I B AMES, PeD,

FROFREHON (HF PIHVHICE I FOHRE 14arding THIYERBITYT.

NOW READY:

THE FRERE EXI'ANSION OF GASES.  Memira
by G- Lnesac, Jomle, foal - Foaile nidcl 'Bonsaoin,
Ealisr, Vel oFc 8 Ames, PRIE, Johus opkioe
Viidversity.  T5 cenids,

PHISMATIC AND DIFFRACTION . SPECTHA
Menierita By Toseph vnn Eraquboier.  Edidoer, rof,
Joo B Awpd, PR, Tohes Bopking Tnlversig.
_IIIJ- telnia

RONTGES RAYH, Memolee by Ronygen., Stokes,
wad Gf T Thooesen. Ellior, ool Geoces B
Harwee, Tuiversity of Proneylvenia, 60 oopis,

THE MUODEMN THEGLY OF JOLUTION. Me-
ek by Pleffec, Von's ol Avchenins, am] Fumlb
Elullur(;-r. b 41 00 Jeispey Jehine Jhogpkine Univeealty,

TNE LAWs OF GAZE:  Memodre hy Bayle and
Az, Edicos, Frol G Baae s, Bnown Lo vEreity.

THE EBECOXNT) LAW OF TIHEEMOIYYNAMICSE,
Memohie by Carmor, Clanstie, and Thomees. Bdiwr,
Truf. W, ¥. Masee, Peinceton Uoiverslny.

1Y FPREPA RATION:

TUHE FUNDAMEB=TAL LaVs OF ELECTRO-
LYTH CONDUDCTIOXN.  Measolr- by Fortuloy,
Iztoel, nudd Kohlconsel.  Talivar, D 10, M. 3 -
wire, Mazeaehiisotts Ing tlime af Teehinlogg,

THE EFFECTSE OF A& MAGNETIC FIELD 5N
HARIATION,  Memoire Ly Faradav, Kerr, nnd

Fedman,  Edbtor, Ihe B 12 Lewis, Unbrerslity of
dalifiridn

TiE WAVE-THECRY OF LIGHT. Memwolrs ly
hay e, Yidl g, il Fresael,  Edltor, ool lesar
nEw, Morlhwestern Uuivecsily,

HEWTORY LAW OF GHAYVITATION, Edlor,
Praf, &, % MadsEszin, By Mawr Collepe

EEW YORK AKN EONIHRN !
IARFER & BROTRERS, MIBLISHERS.

Copyrlght. 1300, by Hicren & Hooroees.

AR =iphts crimrenl.



PREFACE

i,

ArTER the invention of the steam-engine in its present form
hy James Watt, the attention of engineers and of scientilic
men was directed to the problem of its forther improvement.
With this end in view, lhe yoougr Sadi Carnob, in LB24, pub-
lished the Rédeeions sar o Puivsenes Mofrice du Fre, of which
the translution ie given i this volome.  In this veally mreab
memaoir, Corpol extamined e alations Letween hest and tha
work dowe Dby heal wzed in an ideal sogine, and by redueing
the prollem Lo ila simplest form and avoiding all apecial ques-
tions relating to details, he sueceeded In aglablishing the coudi-
tiona npon wiieh the economical working of all heat-angines
depends, I is vod necessary here Lo antmadyerl npon the wse
e by Carnet of the aubatantial theory of heat, and the con-
sequent failnre of the proof of hia main proposition when the
trng natnre of hoat wns appreciated. 1t iz sufficient to say
that thongh the proof was invalid, the proposition remained
tyme, and earried with it the teoth of soeh of Oarnot’s dedue-
tinng as wore hased solely npon it

Cornats memoir remuningd for a [ong time unappreciatod,
and it was not nndll nae was made of it by William Thomson
{now Lord Kelvin), in 1848, to establizh an abzolute scale of
temparatnre, thas the merits of the method proposed in it were
recognized. In his firat paper on this snbject T'homson re-
tained the snbstantial theory of heat, lmt the evidence in favar
of the mechenical theory became so atrong that he soon after
adopted the new view. Applying it to the questions treated
by Carnot, he found that Carnot’s prepozition could no longer
be proved by denying the peesibility of *fthe perpetual motion,™
and was led to lay down a second fundamental principle fo serve
in the demonstration. Thig principle s now ealled the Second

Lavw of Thermodynamics, A part of the memoir in which this
¥



PREFACH

prineiple is stated aml many of its consequences developed is
given in this volume, 1t was publishod in Marel, 1851,

Tu the previou: year Clausing published a digsevssion of the
sume question ns thoat treated by Thomson, in which he Iays
down a prineiple for nse o the demonstration of Carnot’s propo-
zition, which, while not the same in form as Thomson's, iz the
samie in eonbent, ond runks as auolher siatement of the Second
Law of Thermodynamies.  IFs puper is also given in this vol-
ume.  While not go pawerful or so inelusive as Thomson’s, it
deserves attention for the clenmess and simplicity of its form.
Clansing [ollowed up this paper by others, anl subseqgnently
publishad o book tn which the subject of Thermodvunmios was
given o systemalie teeatment, and in which he hedbrodioed and
developed the importaot Tunction called by him the entropy,

The science of Thennodynymics, founded by the lubors of
these three illnatreons men, has led to the most important de-
velopments in all Jdepartments of physical science. It has
pointed ool relitions mwmong the propertios of bodies whieh
could scarcely have boon anticipaled in any ofther way ; it has
Laied the fonndution for the Scieuce of Chemical Phiveics 3 and,
taken in connestion with the kinetic theory of guses, as devel-
oped by Maxwell and Bolizmann, it has favoished a general
view of thie operations ol the universe which ia far in advance
of any that could have been vegched by purely dynamieal rea-
soning, '
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