ELEMENTARY MECHANICS,
INCLUDING HYDROSTATICS
AND PNEUMATICS. NEW
EDITION



Published @ 2017 Trieste Publishing Pty Ltd

ISBN 9780649570553

Elementary Mechanics, Including Hydrostatics and Pneumatics. New Edition by Sir Oliver J.
Lodge & Alfred Lodge & Charles S. Lodge

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



SIR OLIVER J. LODGE & ALFRED LODGE & CHARLES S. LODGE

ELEMENTARY MECHANICS,
INCLUDING HYDROSTATICS
AND PNEUMATICS. NEW
EDITION

ﬁTrieste






ELEMENTARY MECIHANICS



WORKS BY SIR OLIVER LODGE.

ELEMENTARY MECHAWNWICS, {Chambera]) 4o 6d.
A text-book for Schools and Matriculation Candidates

MODERN VIEWS OF ELECTRICITY. {Macmiflan,) G
A wall-known cxpoaitvon of fendamental alecizical principles

FIONEEMS OF SCIENCE. Macmillan. Lﬁ.
A eourse of pophlar lectures on Astronamical n;rwp'-"lx. ing
skatches of the lives of thwe fanwous Astropomerns and
with numercns 1lusiraizons.

EASY MATHEMATICS; Cineriv ARITHMBTIC

Bein collection of Hinn 12 Teachers, Parents, b:lf-tﬂ.q.g;it
E:ndinr'_lq amd Adulis, l:n:ll.:mm,g A sEm or indication of

maet things in Elementary Mathemarics nsefinl 1o be koows,
(Macmillan) 4 -Ed.

WIRELESE TELEGRAPHY. Ylectrician Cn.} 55 me
Firsz poblished Tn sBgy nnder (ke title ™ The Work of Herir .ml
his Saccessors.™

ELECTRONE, or the Natore and Jes of ™ ive Flectriciny,

ae Buell 8 Sone) 6Ll

MODERNY VIEWS 3F MATTER. (Clarendon Iress.) s net.
iI'I-.;uhj: the Aomanes T.ecdsre o I:hr.- 'l]'mmnry-ufl];ﬁ;-ﬂ'! -‘I-nLﬂ:rgﬂ

vt e new destovcricd i electnicity in conseciion with
Rnfﬂnar‘u and other such phepome=na, & pamphlet

IIFE ANT: MATTER. (Williaens & Novpate) s Gd no
A discuesion of the scientiie frundations of Refigion § dn auswer
to Ifaecke]l, and » speculation concerning the .Mt:nmg Lilfe,

SCHOOL TEACHING AND SCHCOL REFORM.

(Williams & Norgome.) sm

LIGHTHING CONDUCTORS AND LIGHTHING GUARDS,
A vechnical treatise v Elecane Waves amd Discharges generaily,
for Avchitzces, Elecirica] Engineers, and Fhysicists.

(Whittaker)  1ga,

TIIE SUNSTANCE OF FAITH ALLIEDY WITH SCIENCE
A coetiang Fov Porents and Teachers. (Methueen) 2z no.

THE FIrHER OF SPACE. {Harper & Broaliers) o5 Gl oet

MAN AND THE UNIVERSE. (Methven]} s net. and 15, net

THE SURVIVAL OF MAN. {Mathnen) =s. o=t
REASON AND DELIEF, {Methnen.} 5s. 64 net.
FAHENT AND CHILD, z5 meE
COMPETITIHCN VERSUS COOPERATION, ad.

MACEDUHIA AND THE PROBLEM OF THE NEAR
EAST. [

PUBLIC SERVICE VERSUS PRIVATE EXPENDITURE. .

SCIENCE AND RELIGION, ad,
SOME S0CILAL REFORME. 3.
WORK AND LIFE, ud.

THE FLESH AND THE SPIRIT. id-



e -
L
ELEMENTARY MECHANICS

HYDROBTATICS AND PNEUMATICS

L_ BY
g )

Sk OLIVER J. LODGE, I)Sc, LL.D., FR.S.

FRINMIPAL OF THE THIVEESITY OF EIRMINCHAM; LATE FREOFESBOR OF
FOVEICH 1N UNIVEIEITY (9LAERE, LITERMEL, AWD EX-PRESIOENT
OF THE FETEICAL BMCIETY OF LONTON

Hew Edition

COMPLETELY REVISED BY THE AUTHOR AND EBY

ALFRED LOLDMGE, M.oA.

FROFESE0OR OF FURF MATHEMATICE
AT TEE TYAL ISDIAN KHNINERRIND OOLLEGE, COOPFRS HILL

ANSWERS REVISED RY | ":E ? 5 3 r..f
OHARLES B, LODGE, BA. g -
V2- 224

LONDON : 38 Scho Square, W.
W. & R CHAMBERS, Limiren
EDINBURGH : 339 High Street



W. & I. CHAMDBERS'S TEXT-BOOKSE IN SCIENCE.

IXORQANIC CITEMIETRY, By F draweer Kweeran, Phy, S, D, FORE, and
W, H. Fiensis, Pk, Sell, LLODL, FHS With Disgrims. Pact !..| i
Turt T1.; 4~ T e 1.-'i|I|:||||eI T

FHYZICE; nn Kieorengary Text-Boeok for Undveraity Class=a. ‘Thied Edition,
with &b salirely wew claples oo The Elschoom Thetry ami Radio-Aciirity.
Ty O, & Kwore, ThEa tiw)y FLILERTL, Leclomer mp Appliel Maklonotios
sl Phyabed D the Unlverstiy of Bdibbarph, 7L

ELECTHRIDITY ANT MAGNETIEM, Elameu omrse, Ty 0. & Eswrr,
Tede (Filiny, FORE K, T.-:l:-t-nrur em AppHed BMathonaties, Talrersity of
Edfnlargsl £k

ELEMENTARY MECTTANICR, fncloding Mydmstates nml Prewmnntées.

Alr Grives J. Lopey, Lhde, LL D, FHEE, Pelneipsl of the U veralty of
Linpioglan.  Now Edilion. HE popes. 478

FPITYEIOGGRAZILY, Elomentary., Fow BEdiglon, By Davnn Ponsenrn, MA,,
IhHe. Wilar Diagrams, Gueslioes, aard Examinalion Papers. 2k
ORGEANIT CITRMTRETRY, Rutieely New Rddtion, Ty W, T Terss

Seb, LECE., Foid., and P 8Sraviey Kreroeo, FILDh, Duosie. (Lond.), Fo Rﬂ:
\'I-":I:I:!I.'rngmmx_ Tark L, 4/~ TertTI,, 4. In s ru'luﬂlu, T

AGFRICTLTURERE, '|-""I|.~1|:||:h1'.-n|:-j" Conrsn. By K, Hengrs Warrage, late Lectorer
sl Bxwiiser in Asricuitnre Lo Use Hdpcatlon Ligpsrtiwant of Vickorla,
Addiple] Lo gl New g}]]nhlﬁ, Trofimsely Thistrabemi.  Chlh, Gf.

RLEMENTARKY HUMAN FHYSIOLOGY,  Held, 0, 3 Eewnmce, WU, PLOHE,
Professur af Phystology im M Driveesily of Glsrpow, Dbleated witk 184
winmdends,  Ohath, 21,

HYGIENE, Elapeolary Cunrea. By T, Lospow, Sslencs Teacher, Lesds.  With
Iheslrmkiong, 176 papes. 100G

W, & R, Cossapnes, Lisnimen, Lospod axs EbinBusGH,
b



PREFACE TO THE 18% EDITION.

THE present book mims at giving & clear knowledge of the
principles of the anhject, in as elementary and even popular a
manner as i consistent with careful accurscy, snd without
essmming any mathematical Enowledge beyond the moet rudi-
mentary slgebra. At the same {ime it i3 hoped that students
who vse this mannal will be able to waster the elements of the
scignce in such a way that they may rize from it to more
advanced treatizos, not only without having asyihing to un-
learn, but with & very sound knowledge of priveiples, Copious
illustrations and explanations have been inserted, and the needa
of studenis who are without the sid of & teacher have been kept
steadily in view,

The sulbjeck is treated a3 an introduction to Fhysics, and ita
laws are dednced fromn the first principles of Tamiliar experi-
ence rather than from special experiment. Experiments in
Mechanies have o subordinate though most useful part in
illustrating and emphasising the facts, but the author has no
faith in making the estoblishment of principles depend on
special experiments. So also in Geometry : drawing, nieasuring,
and weighing may well be used for purposes of instruction and
illustration, but propositions should be otherwise proved.

The early examples at the ends of the chuptars are typical
ones, and are intended not enly to be worked without looking
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at the answers, but also to be read almost s2 part of the book,
becanse they frequently direct attention to important details
A large number of examples for practice have now been
added to these, and the text has been thoroughly revised. In
this work, as stated on the title-page, the suthor has had the
collaboration of his brother.

The statements made in a book should be carefnlly criticised,
and not taken for granted ; and all kinds of zpecial cases ghould
be thought of or tried, to see if an exception cannot be found.
Tt ia by thinking onds self on o subjest that it bcomes raally Tenom
bor owie’s zelff ;i will mever be really kreowen 3f we only try to wnder-
st and remember what the book pays.

The aunthor thinks that students will derive benefit from
referving to Part L of Deschanels Natural Philssophy, trans-
lated by Dy Everett, ss a sopplementary well-illnstrated work
introddnctory to general Physics, and reference i3 aceordingly
made Lo it or to the corresponding portion of Ganol’s Physics
for detaile which woukd nnduly swell tho size of the present
bock. From the more engineering shle, DProfessor Perry's
Praetical Mechanies is ulso Lo by recommended.

The book, as vow revised, iz intended to be not only an
easy introdnetion to the sabjeet, but, as for as it goes, a philo-
sophical worlk. If ai any place it is unable to stond the test
of lostile eriticiam, the feilure is a defect which the author
will gladly utilise the aid of the eritic to remove. From
friendly critics he has already received several weleoine minor

GO PecLI0TE.
OLIVER J. LODGE.



SUGGESTIONS FOR READING,

BEGINNERS are recommended to omit the following sections
on o et nealing s 17, 18, 31, 40-43, 53, 55, 56, 76, 80-82, 104, 105,
12%; and then Lo relury and vead the owilded portions together,
aod fnally to resd the whole book carefully through withont
owitting snyihing. Btodents preparing only for London Uni-
versity mstricnlation, or for the elementary stage of the Beicnes
and Art Deparbment, sy with safety omit any of the above
seelions over whieh they expericnee much dillicully ot the
exiumination is over. The inlroduction being harder thao mauy
other parts of the bool, its complobe reading may b deforned,
It is inadvisahle to begin the stedy of either Alechanics or
Phyeics without a knowledge of the Greek alphabet.



