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PREFACE.

Taz following pagea form a companion volums to the writar's Meshanies of
Bnginsering, sud contain varicus notes and many practleal examples, both
algebraic and numerical, serviog to illusirate more fully the application of
tundamental principles in Mechanies of Bolids ; together with u faw pamgraphs
relating to the Mechanics of Materials, and an Appendiz on the ‘' Graphical
Btaties of Mechaniam *

Advantage has beon taken of the ose of preliminary !mpressions in the
classroom (o meks correctlons in the electrotype plates: and ik {8 thercfore
thonght that the pruant complata edition iz ssmparatively free from typo-
graphical errors,

In the Appendix are pmmted many of the problems of Prof. Herrmann's
“* Zuy Grophischen Siatik deor Masohinangetrichs" in what seems to tha writer
s ¢learer form than in the original (for remssme stated on the first page of
Appendix). In tkia part of the work, the text a0d diagrams not belng adjacent,
alterpate pages have bean left biank in muchk 2 way that any diagram and ita
approprists taxt can ba kept in view simultanscosly,

Begides his Indebtedness b0 Prof. Heremaun's werk, the writer wouid grate-
fully ackoewledze the kindoees of the Messrs, Wilsy in sacuring s higher
order of excellence in the execution of the diegrems than had at first been
contemplated,

In refersnces to ﬂm weltar's Mashanics of Hnginesring the abbravistion
M. of E. is used.

UoRNELL TTRIVERAITT,
Treaos, M. Y., March, 1804

Pﬂﬂmd]s‘- :m SEQQN.D EDITION,

Fom this seeond ;dqur:he*pimﬂs the first have been carefully revised
end corrected (exosyt adinﬂ.u@:eivm_’ih‘a errafo on the opposite pege). end an
entirely new chaptef ¥ided {Chatt VI, 4 “pp. 119-188), containing varicus notes
and explanations, as also many szamples for practice,

ITaa0s, January, 1867,
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NOTES AND EXAMPLES IN MECHANICS.

CHAFPTER 1.
Derrvrrions.  Primcrerzs.  CENTRE oF GrAVITY.

1. Applied Mechanics je periiaps 8 more common term for the
same thing than *“ Mechanics of Engineering.” “Pure Mechan-
ics” is another name for Analytical Mechanics, which deals with
the subject entirely from a mathematical point of view.

2. Abstract Numbers.—In experimental investigations in which
formulee are to be deduced, it ie beat to throw experimental
coefficients into the form of abstract nombers, if possible, for
these are immediately comparable with those of ancther experi-
menter in the same fiald, if the latter follows the same plan,
whether he usea the same unita for epace, fores, and time, or not.

Thos: if the coeffieient of friction be -defined 28 the ratio of
the friction [foree] to the normal pressure [force] producing it,
we obtain the eame vumber for it in a definite experiment,
whether we express onr forces in pounds or in kilograms.

3. Forces.—One of the most important things to be sequired
in dealing with the practical probleme of thie study is a proper
tonception of forces. We do not mee the word forae in any
abstract general sense, mer in any popular sense, ench a8 is in-
stanced in the Note of §15s, M. of E. It should always mesn
the pull, preasure, rub, attraction {or repulsion), of one body upon
another, and always implies the existence of 2 simultaneous, equal,
and opposite force exerted by that other body on the first body,
i.e., the readtion ; but this reaction will not eome up for consid-
gration in any problem wniess this “first” body is under treat.



2 NOTES AND EXAMPLES IN MEOHANIOS,

ment ag regards the forees acting on 4. In most problems in
Mechanics we bave one or more definite rigid bodies under con-
gideration, one at a time, in whose tresiment we mmst form clear
conceptions of the forces acting on it and these always emanale
Jrom other bodies, A

Hence in no case should we call anything a force unless we
can conceive of it as capable of measurement by a spring-balance,
and ars able to say from what other body it comes.

For avample, a body said to weigh 30 lba. lies at rest on a
smooth level table, which is the only bedy with which it iz in
contact. 'When considered by itself this body is seted on by only
two other bodies in & manner which justifies the use of the word
Jorce; viz.,the action of the earth apon it is a vertical downward
attraction (foree) of 30 Lhe.; while the action of the fable upon it
is an upward pressure (force} of 80 lbs. (We here ignore the
atmosphera whose presanres on the body are balauced in every
direction.) But suppose the same body and the table with which
it is In contact to e allowed to fall, from reet, in a vacunm, The
two bodies, during the fall, remain apparently in as close contact
a8 before; but now the upper body is mnder the action of only
one force, viz., the downward attraction of the earth, 30 tbe. ; and

. there is no pressure of the wpper body agaiust the teble, and con-
sequently no pressure of the table againat the npper hody.

Az another inatense, an iron rod rests horizontally on two
level-faced supports, at ite extremities, and bears a load of 60 lbe.
in the middle. 'When tbis rod is considered * free,” i.e., when those
other bodies which act on it in & “ ferce-able” way are supposed
removed (their places being for present purposes taken by the
respective forces with which they act on the first body), we find
it to'be under the action of four forces, viz.: a pressure on its
middle, vertical and dowoward, of 60 lbs. from its load ; the
downward attraction of the earth on it, i.e., its own weight, say
10 Ibs. (which is really distributed among all of its particles, but
which, so far as the aquilibrinm, or state of rest or motion, of the
body is concerned, is the same as if applied at the centre of
gravity, viz., the middie of the rod); and the two upward press--
ures of the two supporta against the ends of the rod, these being
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85 lbs. each. If the nature of the investigation requires it, we
may go on and coneider ene of the supports by itself, or * free” ;
in which ease, whatever the actione of other bodies on it may be,
that of the rod will be & downward foree of 35 lba., the equal
and oppoeite of the 85 Iba. npward pressute of the support egainst
the rod. Theee pressures of the two sapporte against the rod are
usually called the “ Reactions of the Supports.”

Ap another instance : a ball of 10 lbe, weight hangs at rest by
& cord attached to o support above. The cord is of course ver-
tical. This ball is under the action of two forces, viz., 2 down-
ward attraction of 10 lba, emanating from the earth, and an
upward pull of 10 Ibs, emanating from the cord.

A portion of the above cord, taken in the part under ten-
gion, i¢ nnder the action of two forces, thus: the part just
above it exerts an upward pull of 10 Ibs. upon it, and that below
it exerts a downward pull of 1¢ Ibe. zpen it. (We here neglect
the weight of the portion of cord eonsidered as presumably very
amall) In such a case the tension of the gord is aaid to be 10
Ibs. {not 20 lbs.}.

Further {ilustration. Fig. 1 shows u prismatic rod O lesn-
ing against the smooth vertica] side of a block. Both rest on &
rough horizontal plane, The rod is under
three forces, viz.: its weight & acting
vertically downwards through its middle;
the pressure of the wall against it, P
{which, since the wallsurface is perfectly
amooth, must be horizontal and points

“toward the right); end a third force, ¢
the pressure of the floor againgt the rod. Fill
Bince the rod and block are at rest, 2 and
& intersecting at A. it must be that the foor is sufficiently rough
to enable the pressure @ to deviate from the vertieal (that ie, from
the normal to plane of floor) by as moch a8 the angle ABY, at
least; for, 18 will be proved later, if three forces act on a body
and it remains at rest, the three lines of action must intersect in
a common peint.

‘We next consider the block, or wall, by iteelf, and find it to




