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PREFACE

THE following elementary work has been written
with a desire to facilitate the study of Experimental
Science. It is not intended a5 an elaborate treatise,
but az a compact Text-Dook. -

The principles of Science are now so intmately
associated with the arts and occupations of every-day
Iife, that the importance of meutlﬁ[: knowledge, as a
part of general edu!:a.thn, E&H no longer be disre-
garded, and every famh?a' shonld’ h& gureu to system-
atic courses of ms’tm-l:hbns IrRclenice s either in schools
or evening classes, ag* ﬁlﬂ,ﬁ]ﬁt{cﬂp’p ete as time and
opportunity will permit -~e Sy

The attention of Parli&xﬁféﬁt wad directed to this
question immediately after the FExhibition of r8g:
and recently in the Report of the Royal Commission
on Fublic Schools.

The Science examinations of the Department of
Science and Art have led, In fm:r':,rears, to the forma-
tion of more than one hundred local classes ; and it




iV FREFACE,

iz chiefly with a view to the instruchion given in these
classes that I have been induced to prepare this
work. In the amangement of the subjects I have
followed, in all important matters, the syllabus of
Professor Tyndall

For several years 1 was cccupied as a teacher of
chemistry and physics in a larpe Training College, and
no one who has had any experience as a teacher of
either boys or men ¢an fail to have observed the
interest which always attaches to Instruction in these
subjects.

The death of the late Lord Ashburton, and the
retirement of Canon Moseley and Dr. Temple from
all official interest in schools aided by the State, has
been attended with a decline in Elementary SI:I.Eﬂl;:E
ag a part of Primaty education

When the natural and expenmental sciences take
equal rank with the classics in the endowed achools
and Universities, the character of our education will
be o modified as not only to be a2 means of mental
training, but also adapted to the practical purposes of
every-day life. The men who have given us the
steam-enpine, the rallroad, and the telegraph, are
under little obligation to a Latin grammar or a Greek
Lexicon

Dr. Faraday, in -his evidence before the Royal
Commission on Public Schools, says, * I would teach
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a boy of eleven years of age, of ordinary imtelhgence,
the elements of all those sciences (acoustics, light,
heat, magnetism, electricity, and chemistry) which
come before classics in the programme of the London
University, With a candle, a lamp, and a lens or two,
an intelligent persom mipht teach, in 2 very short
time, the elements of optics; and 30 with chemistry
and the other sciences In the management of the
electric light the Trinity Board have had to remove
keeper after keeper from the hpghthouses under their
direction, because it was difficult to find men of
sufficient inteligence to manage the light, arrange
a common lamp, or observe thoze proceedings
necessary for its security, or any attempt to make
notes of what they ought to observe. Their profound
ipnorance of the most elementary principles of Science
is continvally manifest. In Frapce I find an intel-
ligent clasa of men, able to give a reason, supply any
corrections, togke careful observations, and act for
themselves if necessity require it. I can find no such *
men here” Sir Charles Lyell, Dr. Carpenter, and
others, give mmilar evidence ; but to no one are these
truths more evident than to him who has felt the
wearisome monotony of ignorant labour.

An Elementary work on Experimental Science can
have little claim to originality. In this respect I make
no pretensions. I think it right to mention the assist-
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ance 1 have derived from a perusal of the works of
Ganot, Miiller, end Faraday. If I have produced a
book suitable to the requirements of those engaged in
teaching or learning Science, I have accomplished my
object; and 1 now leave the work to make its own
way.

5. Fehe's Hill, Wandwarih, I,
Drecemiber, 1804
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ACCTISTICS.

‘Aconsticy is that branch of physics which treats
of the nature of spund, and the laws which relate to
its production and propagation.

ound 15 caused by the mechanical wibrations of
an elastic body, which are transmitted by undulationg
thru h the atmosphere to the ear.  Every noise or
1= accompanied by some action of this kind,
The report of 4 canhon causes a tremulous motion
of the ground for some distance. Sounds of a
softer nature, proceeding from musical instruments,
such as those of a piano or harp, are alt accompanied
with a sensible tremor or vibration of the floor, The
vibratory Dody is said to be sgoorous, and the hody
through which the sound iz transmitted is called the
mediom, If 3 glass tumbler be gently struck with
any hard body a tremulous agitation is communicated
to the entire mass. The air surrounding the glass ia
thrown into cotresponding undulations, which strike
on a delicate membrane stretched across the interior
of the ear, called the &ympanam, or drum of the ear,
and io this way the sensation of sound is excited

Suppose & stretched cord, repmsantad by the line
A BC, Fi. 1, to be drawn aside to D ; in returning
to its original position 1t does so with a momentum

B
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which carries it past the line A BCto A E C, from
which it returns agam seardy to A D C, and s0 back-
ward and forward unttl, after a aumber of cscillations,
it comes to a state of rest. The gpace through which
the cord oscillates, or the amplitude of the cacillations,
diminishes, but the time required for a small oscillation
is the same as that required for a large one. The os-
cillations of sonorous bodies are too mpid to be either
seem or counted, but by a simple experiment we can
make these manifest to the eye,

Nodal Lines and Points.—Sprinkle some fine
dry sand on a plate of thin metal or glass, holding the
plate firmly with the hand, or better, with a pair of
pincers ; then draw a violin bow over one of its edges ;
the particles of sand will be geen to dance up and
down, and finally amange themselves in curious
figures. Now this motipn is due to the vibrations of
the plate.  If we strike a tuning-fork, and then touch
the surface of some mercury, the undulations or waves
are distinctly visible.

By expeniments made by Chaldni the following
laws were detected . —

1. Any particular sound always produces the same
figure, held in the same position. If the sound be
changed, the ﬂgu.re disappears at once and a new one
is formed.

3. The gravest suund 18 accompanicd by the simplest
figure, and the more acute the sound the more com-



