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PREFACE.

Inpustey, sobriety, and quick perception, are nob
sufficient to make a thoughtful ond intelligent work-
men. Without some knowledge of mathematies and
mweehanics he will never advance beyond the mere
E;m@iul application of a few rules and prineiples, and

will often ba driven to very circuitous methods, et
a grect waste of material, in arriving ab results which
could be obtained more easily and more readily by
ecientific methods, IMost persoms now engaged in
the mechanieal arts can read and write; they under-
stand the usa of tools, but they have never received
that special instimetion which enables & man to under-
gtand the resson of things; their muscles have been
m:ls‘lhﬁned lsbour, but their minds have never
been disciplined by knowledge. Many mechanica pos-
sess considerable inventive talent, which frequently
leads to speculations, which terminate not only in
their disappointment, but in the ruin of others. If
thie ability (which existe to a large extent) in many of
our workshops were only di by some mathema-
tical and mechanieal knowledge, it would frequently
lead to very important results. In our elementesy
schools we cannot expect to find mudh ol Cew e
ledge, and in our middle schools 1% i Ymveyprded.



iv TREFACE,

Within the last fow yenrs there has grown up during
the winter months & very extensive system of even-
iog classes in counexion with Bechamies’ Institulions
and similar bodies. Instruction in elementary science
may be conveniently carried on in these classes. I
have endeavoured to adapt the work for this purpose ;
it is popular, and ot the same time dewonstrative, and
differs but little from ather works on this subject,
execpt in the large number of exmnples, most of which
may be worked out by any person who understands
proportion.

The principles of & seienco appear to me the last

things understood. ITow meny examples in arithmetic
are worked before the boy can reason ont the rule, and
just as this power of reasoning begins to develop itself
than:limj leaves school, and the role is seldom under-
stopd. _
I shall be glad if teachers and cthers could givo me
any hints for the improvement of the work, or any ad-
ditionel examples. I must express my obligations to
My. Aarons, of 8t Mark's College, and Mr. Adkins,
of Lieicester, for many valuable snggestions.

B John's Hill, Wandsworth, 8.,
Jammary, 1564,
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CHAPTER 1.

Tur Beienee of Mechanics may be conveniently
gtndied under two divisions, piz. :—

STaTICS, which treats of Bodies in a State of Rest, and
Dywamics, which investigates the Laws of . Bodics in
Motion.

If & person were to ssk himeelf this question—
Why does that etome which I see on the ground re-
main year after year in the pame position ¥ By the
cumi&mtiun of this guestion, and others which would
ariee out of it, a person has commenced the study of
that branch of mechanics known as Statics, or the
lawa which govern bodies in a atate of rest.

But if that stons be thrown into the air, and the
queetion seked why does it not continue moving for
over in & uniform straight live, or why, after 8 few
peconds, it falls to the earth, and is again brought o
& state of rest? By the consideration of tUnewe wnis
similar questions, a person has commenced Yo wroadvy

B
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2 THE ELEMENTA OF MECHAWICAL PHYSICS.

of Dynamics, or the laws which govern a body in
motion.
Bodies of themselves cannot change from a state of
rest to o state of motion, or from a state of motion to
. & atate of rest.
There must be some canse to put & body at rest in
EE-M: or to bring a body in motion to o state of

FORCE.

Let us supposo & ball resting on & amooth table. If
it bo struck in any direction paralle! to the surface of
the table, it will move in the direetion in which the
blow was given. While in motion it may be struck

in at an angla to the line in which it iz moving, it
ﬁmmﬂﬁmn&f&mtd%m

If a blow of sufficient magnifude be given to the
ball in & direction exactly o pnait&tqthtl:inwhichit
in the ball wiil hi to & etate of rest.
In this gtration the ball wee first moved from a
atate of reat to & state of motion ; it was then struck
8o a8 to change the direction of its motion, and then
brought to & state of rest. Thatwhioh caused all these
changes is called . From this we learn that force
tm&ntuuhnm from & state of rest to g state
of motion. "I'ochmg&tbemhm of bodies into daf-
feront motions. To change bodies from a state'of
motion to a state of veet. S

Definition.—Fores is any canse wirich changes or
tends to chanpe the state of rest or motion in a body.

The direction of a force may be represented by s
line, and its magnitude by & number, But when we
re i1 lmdﬂhynnnmhﬂ-,wnmuuthuema
£red standard of the same kind sa that we represent

br the number: inches, feet, yards, &o., wre e
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unite commonly nsed for comparing lengths. Ounces,
pounds,, tons, &c., are the units for eomparing pres~
surea or forces.

A pound pressure means that amonnt of foree which
is exerted towards the centre of the earth, by the
quantity of matter ealled a pound.

A pound of matber is a quautity equal to 27-727
onbic inchea of pure water at a temperature of 69°
Fahrenheit.

A line has & great sdvantage over a number in re-
presenting foree.

The direction of the force is shown, and the szire-
mity or commencement of the line shows the paint at
which the fores acts. Forees may alse berepresented
in magnitode by lires of different lengths: & unit of
length being taken to repreeent a unit of force. The
point st which the forea scts, the direction of the force,
and ite megnitude, may all be defined by a line, while
& number can only represent its magmitude.

GRAVITATION AND WEIGHT.

‘Iifwaf:ﬁaaatmmdh]hﬂzMit:i]xamg;mfed
8 downward pressure which ig ] The
gbone seems drawn towerds the earth, m!mn turn-
ing the hand over the stone falls to the ground. There
must be some unseen force which causes the stone
first to press the hand, and then to fall to the ground
when the hand ie withdrawn.

If a stons be thrown upwards it will rise only for
8 few seconds; it will then fall fawter and faster until
i brought to a stage of rest by the

i m&rﬁnﬁuﬁ!mmmmﬂﬂ}
when the support of the hand wes wikbdzewn,
B2 |
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bas neutralised and overcome the upward force which
wae given to the stone when it was thrown into the
air. That such a force exists is proved by experiment,
and it is also proved that it consists of a foree in the
centre of the earth, which is called attraction, and all
bodies are attracted or drawn in straight lines towards
the earth'a centre. The resistance of the ground
prevents bodies moving below the surface of the
earth,

This property of bodies, falling towards the earth’s
centre, 18 called gravity, and the effect it produces on
a body, the gravifation of that body,

The attraction of gravitation is always operating,
and will operate through all time, although its effecta
are not slways visible; for the attraction may be neu-
tralised by some other force. If a globe be suspended
from the ceiling by & string, it does not move towarda
the centre of the earth, but it is, nevertheless, attracted
towards it. The nm;tag iz stretched ; this stretching
of the string ie called its tension; and if the atring
were out the globe would fall, because the counteraet-
ing force would mo operate.

very body is continually attracted towards the
centre of the earth, even though it may be
by some obstacle from actually moving in that direc-
Hon.

From thiz it will be understood what is mesot by
e & i o with e o presses
ight, then, is the forco with which a body
d.nwn?urda towards the centre of the earth; it is, in

fact, the measure of the earth's attraction.

When we eay & body weighs five pounds, we mean
that its pressure towards the centre of the esrth ia the
same a8 that of five other bodies, each of whose pres-

sures bad been called by common, consent w pound.



