THE DEVELOPMENT OF THE
PHILOSOPHY OF
THE STEAM-ENGINE:
AN HISTORICAL SKETCH



Published @ 2017 Trieste Publishing Pty Ltd

ISBN 9780649318117

The Development of the Philosophy of the Steam-engine: An Historical Sketch by Robert H.
Thurston

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



ROBERT H. THURSTON

THE DEVELOPMENT OF THE
PHILOSOPHY OF
THE STEAM-ENGINE:
AN HISTORICAL SKETCH

ﬁTrieste






THE DEVELOPMENT

T
PHILOSOPHY

OF THE

STEAM-ENGINE.

An Hiatorical Sheich

134
ROBERT ]I!':’#E[URBTDH. 3T — 19

NEW TYORE:
JOHN WILEY & B0ONS,

16 Aeror PLacE.
1888,



Coprright, 1684,
113
Jakw WILey & Soxa

Unuamokn & 1L,
Elaclrof pipers,
1 to T Hogue Btrest,
How Taork

Frmets Auoa.,

h
I Pear] Scroet,
Sw York



INTRODUCTION.

Ter following sketch of the development of the
philosophy of the modern steam-engine, and of the
various hest-engines emhbodying the ssme prin-
ciples, was originally prepared by the Anthor in
the year 1883, and wuz presented to the Britich
Armzoeistion for Adwmocement of Science, when
holding their session of 1884 on thiz eide the At-
lantic, at Montreal. The paper was given o very
favorable place, and wad later selected for incor-
poration, in foll, in the transactions of that year,
It has now been revised, and with slight modiflea-
tionz, and with the additional matter of ihe last
page or two, 18 now reprinted for more general
circulation. The pregent scoms a very appropriate
time for the publication of this sketeh in a more
permanent and more accessible form. It cannot
be said that the theory of the steam-cugine is yob

in its final and complets, itsmost perfect and most
iti
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practically available, form, Tis final ghape must
probably be given it by some such master of math-
ematieal and physical acience as was Rankine, or
ench ag was Clansing ; bot the main principles and
the essentinl facts of a complete theory are ungues-
tionably now well detormined and well recognized
by the most advoanced thinkers and most intelligent
practitioners, and are in varions ways presented by
the recognized anthorities among later writers, Ik
in at lenst practicable, to-dey, Whenever a design is
to be prepared, to compute from konown and well-
oetablished data the probable wastes of the engine
and ite efficiency under preseribed eonditions, and
with such accuracy that no serious apprehension
need be falt by the demigning engineer in regard lo
the olfimate outcome of his venturs financially and
commaercially. It iz always the commercial as-
pect of the case that moat concernd him. The
method of Professor Marks may be adopled in com-
puting the heat-transfor and conseguent waste with-
in the engine, for all cases of similar character to
those for which the data were iaken by him, and
probably for a mnch wider range of conditions.®

* Relative Proportions of the Bleam-engine; Phil. 1838,



INTRODUTCTION, ¥

The mathod of computation of efficiency of engine
and of fuel and steam consumption adopted by Mr.
Buel is ancther illuatration of & complete and prac-
tical system of treating familiar cases when, as in
those taken by him, the date may be assumed fairly
well established for ench engine.* The Author has
elsewhere shown how the several efficiencies of the
engine, including the commercial problems, may
be trested (o secure practically available results,
aud it is thue evident that the engineer has to-day
all the elements previonsiy lacking of a valnabla
and satiefaetory system of engine designing. ¢

#* American Machinist, 1898
+The Heverul Eficlencles of the Steam-eogine, Trans,
Am. Hoc, M. E, 1882; Joor, I'rank, Toat., 1883,



DEVELOPMENT OF THE THEQRY OF
THE STEAM-.ENGINHE AND ITB AP-
PLIOATIONS.*

A coMpPLETE history of the development of the
Theory of the Bteam-engine would include, first,
the history of the Mcehnnical Theory of Heat;
secondly, the history of the Seience of Thermody-
namics, which has been the omtgrowth of that
theory; third, the history of the application of the
pcience of heat-transformatior to the nase of the
Steam-engine ; and, fonrthly, an account of the
completion of the Theory of the Steamn and other
Heat Engines by the introduction of the theory
of losses by the more or loss avoidable forme of
waste, ag distinguwished from those necessary and
unavoidable wastea indigated by the pure theory of

* Read, with slight modifications, at the Mootreal Meet-
Ing {1884) of the British Asencietion for Advencement of
Heivoce,

1



2 THEORY OF THE STRAM-ENGINE

thermodynamics. The flmt and second of these
divizions are treated of in works on thermodynam-
ics, and in trestises on phyeics. The third divi-
gion is briefly considered, and usually very incom-
pletely, in treatises on the steam-engine; while
the lagt is of too recent development to ba the sub-
ject of complete treatment, a4 vet, in any existing
works. The prineipal object of the present sketch
1 gimply to collect into & condensed form, and in
proper relations, thess several branches of the sub-
jeot, leaving for another time and place that more
frll and complete aceount which might, did oppor-
tonity offer, be prepared to-day.

The #Mechanical Theory of IMeat,” as i now
well understood, existed, as a speculation, from
the days of the earliest philosophies, The contest
which raged with such intensity, snd sometimes
nerimony, among spaculative men of seience, during
the last century, was merely a repedition of struggles
of which we find evidences, at intervals, through-
out tha whole period of recorded history. The clos-
ing pericd of this, which proved to be an important
revolution in science, marked the beginning of the
ninpteenth century. It was insupurated by the
introduction of experimental investigation directed



