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PREFACE. vil

garden-flowers, his herbarium. Still these imperfect lessons were -
listened to with the respect which superior knowledge seldom
fails to command; and many may yet remember the regret and
indignation which met the rude arrest of such extra instruction
by the ignorant pedagogue, who, however, at the close of his
mortal career, as it happened, owed to his once contemned pupil-
teacher a recal from the darkness of infidelity to that light which
ghines forth unto eternal life.

In 1832, in the third year of his apprenticeship to a much
resglet;ted lg{enerﬂ.l practitioner, Golding Bird entered as a student
at Guy’s Hospital. The advancement he had already made in
the study of the collateral sciences soon made him prominent
amongst his fellow-pupils, and gained for him the good opinion of
his teachers, especially of one of them—the most eloquent lec-
turer and one of the most profound physicians Guy's Hospital
ever saw—one with whom it was afterwards his great pride to
have been associated as a colleague. For the late Dr. Addison—
the first to note, and the first to encourage, his early talent—he
always entertained a deep and grateful respect.

Early distinguished as a debater in the Pupils’ Physical Society
of Guy's, and more particularly on those subjects to the discussion
of which he could apply his chemical knowledge, he not only
acquired a considerable reputation with his fellow-pupils, but
attracted the attention of the late Sir Astley Cooper, who paid a
rich tribute to the young student’s attainments by requesting his
assistance in the chemical section of his great work on “ Diseases
of the Breast.” Nearly at the same {ime, also, an important
work on physiology was published by another of his teachers, a
large portion of which was written by him. Still too young in
iEﬂl‘E, though more than old enough in knowledge, to present

imself for examination at the Apothecaries’ Hall, he became a
candidate for the botanical prize offered by that body, and suc-
ceeded in carrying off their silver medal; having previously
obtained the prizes awarded at Guy’s in the classes of medicine,
obstetrics, and ophthalmic surgery.

His student-life was not only a source of much gain and credit
to himself, but of advantage to many of his fellow-pupils, the more
zealous of whom formed a class for private instruction under his
tuition ; and many eminent provincial practitioners now live to
date back their acquaintance with the collateral sciences to the
early teaching of Golding Bird.

_No sooner had his twenty-first year arrived than he presented
himself to the Court of Examiners at the Hall: there his high
reputation as a student had gone before him ; the examiners were
already familiar with his name and acquirements. They grace-
fully declined to submit him to the ordinary examination, at once
presenting him with his licence, accompanied by the unusual
compliment, the honours of the court. He now commenced general

b2







PREFACE, - ix

- Dr. Addison : and the aspiration of his student-days thus met its
fulfilment. :
~ Four years after his admission as a licentiate of the Royal
- College of Physicians, being the shortest period its laws allow, he
was raised to the fellowship; and in the following year he was
- selected to give the lectures on materia medica, the learned pre-
sident permitting, and we believe suggesting, the extension of the
lectures to the subject of electricity as a remedial agent. Nothin
conld have been more consonant to his wishes ; he had devote
- much time to the investigation of that subject, and had a]:ead;r
published an important paper on it in the “Guy's Hospital Reports.”
- Whilst his pen was employed, two years afterwards, in the
- illustration of diseases of the kidneys, it was suddenly stopped by
- the envious hand of sickness. Suchwas his bodily suffering that,
~ for the first time through many a year of broken health, he con-
~ sented to ke? his bed. In a few weeks, the acuteness of his
< i{rgm toms had quite subsided, and he was able to leave town for
- Tenby, where he passed a month with great advantage, returning
~ with health much improved, and which it is possible, had he
~ allowed himself adequate rest, might have remained undisturbed.
- But inaction was no part of his temperament: his interrupted
~ task was renewed, though without the certainty of completing it ;
~ conscious that his days were numbered, and anxious to add one
- more contribution to medical science, he hastened the last edition
-~ of his work on “ Urinary Deposits "’ through the press, prefacing
- it with these prophetic words in relation to blood depuration.
~ “The subject of a more rational and philosophic system of thera-
~ pentics—one more consistent with an inductive plan of inquiry
‘than we at present possess, has, for many years, been with me a
cherished idea, and I had hoped to have contributed something to
the common stock of knuwleSge on this subject, one of the most
- Importantin its bearings on our mission of alleviating the distresses
of sickness, and of combating the effects of disease. Severe and
profracted illness, with which it pleased Divine Providence to
- visit me in the early part of the past year, rendered a diminution
of labour, and a more limited devotion to the duties of my profes-
8lon, imperative. I have been, therefore, made deeply sensible
that such an inquiry must fall into other and more vigorous minds
~and abler hands.”
At this period his health became so frequently interrnpted
- by short and varying attacks of illness, every one of which left
- him deprived of some little of that strength he could ill afford to
~ Jyield, that he was induced to listen to the appeal, often unavail-
3 Elf' urged, to diminish the scope of his labours. But his
‘ ﬂ', intellectual ‘activity scarcely allowed him to fulfil his intention ;
- and although he permitted himself some respite when the hand of
- Sickness pressed upon him, yet, when its grasp was lightened, his
t. - exertions were always renewed, : :
[

om0 o g W ) 'uf?:-lf* e .



















DIVISION OF THE SUBJECT. XV

ing astronomy and geography: these, with algebra and geometry,
~ fall under this head, an%rnnw constitute a part of the acquirements
of every well-educated member of society. Apart from these
sciences, Natural Philosophy may be divided,—1st, into the know-
ledge of the arrangements of the strata composing our globe, and
of the remains of ti: wonderful extinct inhabitants of the primaval
world, forming the sciences of geology, and physical geography ;
‘9ndly, into the study of the effects resulting from the action of
atoms of different kinds of matter upon each other, constituting
the all-important and comprehensive science of chemistry; and,
8rdly, into an investigation of the constitution of masses of matter,
1l {a.ws governing them, and the mutual actions of different atoms
~ and masses of the same kind ; these subjects, with an examination
of the relations which independent masses in space bear to the
“yarions members of the universe, are comprehended in the study
of Physics.*®
~ Complex and obscure as the laws of the material universe EEL?
appear to the superficial observer, surrounded by apparent diffi-
culties, and lost in the maze of phenomena around him, he might
be tempted, like the philosophers of old, to refer every effect to its
own peculiar cause ; a cause innate to the substance, essential to
i, and animating it like a soul. Far otherwise are the conclusions
arrived at by him who, patiently investigating the appearances of

i

the material world, is guided by the inductive reasoning of the
Baconian school : /ie traces effects to their proximate causes, and
generalizing these, is led to the discovery of a few simple laws,
ol {‘li.ng which, atom unites to atom, and mass to mass, to form a
world, rolling in its appointed sphere around the centre of our
system, the great source of light and heat;—/%e soon finds that,
in the beauntiful simplicity of Nature's laws, the apparently most
ingignificant, and the most gigantic effects are frequently pro-
duced by one and the same cause; he discovers that the very }lja.w'
which presides over the motions of the luminous orbs which roll
1o 3__:£m:e around him, causes the scattering of flour from the edge
of the millstones, and of drops of water from the wet revolving

carriage-wheel :—that the law regulating the falling of an apple
towards the earth, is identical with that which retains the moun-
tains on their broad bases, and the planets in their orbits. Nay,
more, he learns that with such consummate wisdom have canse and
effect been related, that the very same power is often sufficient to
Produce effects apparently opposite. Thus, the force by which the
Ocean is rata.inedp in its bed 1s the same as that by which the ships

it upon its surface ; the law which regulates the velocity of a
%Bayalanche, is identical with that by which the balloon

in the air—and the power by which the torrents of
igara. acquire their terrific velocity, is the same as that which

* diois, natura.







DIVISIBILITY OF MATTER. xvil

are, they often fail to bear the rigid investigation of truth, and too
frequently are found to have their superstructure based on no better
foundation, than that of the brilliant and fertile imagination of
those who introduced them to the world.

If we take a mass of any kind of solid matter, and reduce it to
the finest impalpable powder by mechanical means, it must not be
considered that this state of comminution has put us in possession
of the ultimate physical atoms; for, on examining with a lens a
particle of the powder thus obtained, we find it closely resemb]ing
1n its physical characters the mass from which we obtained it, an
of which it may be regarded as a miniature likeness. So that it
18 probable that, had we cutting instruments sufficiently delicate,
and visual organs sufficiently microscopic, we might continue
di '{:ﬁi:lg this particle into an 1ndefinite number of smaller portions.
This circumstance has been very lately proved, by the micro-
scopic labours of Ehrenberg, to be strictly and literally correct,
E to hold good where it was least expected. This philo-
sopher, among other observations, has shown that crystallized
carbonate of lime in its utmost state of comminution, after it has
been exposed to the action of a mill, and then the finest portions
separated by the process of elutriation, still under a good micro-
scope appears to be composed of transparent rhombohedrons, with
angles as perfect as in the finest specimens of calcite. Here arises
the first question in this s of our inquiry ; for, admitting that
we are able to continue our division of the particles, we should na-

turally ask, what would be its limit —could it be carried on to
infinity, or is there a point at which it must stop? There are
some philosophers who consider that this state of division may be
carried on to infinity, and consequently, that matter is divisible
for ever. If this be the case, there can be no such thing as an
atom ; certainly not, if its strict definition be attended to. Of
what then can a mass of matter be constructed? Can it be sup-
posed to consist of an aggregation of infinitely divisible particles?
If 80, of what are these particles themselves composed, if their
division can be continued for ever. So that we are almost com-
pelled to regard the division of matter as limited ; for, if we do not
admit this finite divisibility of masses, we can have no idea, or
eapability of appreciating its compound particles. To appreciate
ibers, we must be acquainted with the number of units they
contain; fo appreciate a mass, we must admit the existence of a

inite division into particles, or atoms.
‘We have next to inquire, by what forces the particles of matter,
Which we have obtained by the mechanical comminution of a mass,
- Were held together previously to their forcible separation. Some
emust have existed for this purpose, otherwise no such thing ag
iggregation of atoms forming a mass could ensue; for we can
Lt iﬁ:rtiulea of dead matter only as absolutely inert, and, there-
of themselves unable to oppose that obstacle to their forcible
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) EXISTENCE OF ETHER IN SPACE. XIX

- and gas. In the case of carbonic acid this is beautifully demon-
~ strated, an invisible gas having, under powerful ressure, its
- molecules so approximated that a fluid is formed ; EI,ECF then, under
the influence of intense cold, a still further approximation ensues,
-~ and a white solid, resembling snow, is produced. :
~ Masses of matter, constituted in the manner thus described, are
- Baid to be brittle, if the attraction between their atoms is so
- limited in extent as to be overcome by a slight displacement :—
1o be tenacious, if the sphere of attraction is so extended that it
-cannot be readily overcome. The great difference that exists in
the extent of molecular action in different kinds of matter may
be well illustrated by the effect of placing a drop of oil and a
globule of mercury on a smooth piece of glass ; the former rapidly
- becomes diffused over the surface, showing that the cohesive
~ attraction of the particles towards each other is incapable of
~ resisting the attraction of the glass; while the latter retains a
nearly afphaﬁcnl form, showing that the preponderance of mo-
lec orce 18 largely in the opposite dircction. Matter is said
to be elastic, if, upon the application of force, the atoms allow of
~ partial separation, and recover their former state on the removal
of pressure. If, for example, a glass vessel be lightly struck, its
atoms momentarily separate, then rapidly return to their normal
state, and by a series of isochronous oscillations their movements
~ are communicated to the air, an eminently elastic body; alter-

nate dilatations and contractions ensue in those layers of air
nearest the agitated body, these become gradually extended into
the %'reat mass of atmosphere, like the waves formed on the surface
of a lake by the falling in of drops of rain, which gradually extend
i rapidly dilating circles, until they vanish from the eye of the
observer. When these vibratory movements occur with sufficient
rapidity, they excite in the organs of hearing that sensation
termed a sound, and on the quickness or slowness of their suc-
cession depend all the varieties of grave and acute tones. Less
wian sixteen vibrations in the second are imperceptible as a con-
unuous sound to the most delicate ear, whilst the greatest
perceptible number in that time is robably less than twelve
thousand, producing an exceedingly sErill sound. An examina-
!-,'j" of tXh?ae fﬂﬂtﬁiﬂlﬂﬂgﬂ to the science of Acoustics or Sound
I-..:j'-‘ hap. X.),
 Having assumed that all matter is made up of finite indivisible
#1oms, we learn from the all but universal condensation of matter
%y cold, to which no limit has yet been assigned, that, let the
Tactive force exerted between their centres be ever so intense,
ipaces must exist. Now, as to the state of these intarspﬂﬂ_es,
-.cscrepancy of opinion has existed than on any other point
hilosophic inquiry; some supposing them to be empty, others
: d with an ethereal matter, Here Descartes found his vor-
#0685 and here the more ancient philosophers located their ether.
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