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EXPLANATORY NOTE.

—. O

To a Second Edition of a Discourse on the Scientific Use
of the Imagination, delivered before the British Asso-
ciation at Liverpool on September 16, 1870, are here
added an Address on the Limit of the Imagination in
Science, delivered before the Mathematical and Physical
Section of the Assosiation at Norwich on August “19,
1868, and a short Essay, entitled ¢ Earlier Thoughts.’

«The Address and the Essay were meant to be bricf,
but definitc statements of the relation of Life and Con-
sciousness to Matter and Force.

Asin the case of the recent Discourse, opinion was
divided with regard to the objects and merits of the
Norwich Address. On the one hand, two eminent clergy-
men, one of the Church of England, the other a Dis-
senter, proposed and seconded respectively a vote of
thanks, which was liberally carried by the section; on
the other hand, I was publicly warned that, as a conse-
quence of my impiety, the bolts of heaven were in a
state of potential suspension above my head, ready to
descend if further drawn upon.

My main object, both at Norwich and at Livespool,
was, firstly, to dissipate the repugnance, and indecd
terror, which in many minds are associated with. the
thought that science has abolished the mystery of man’s
rclation to the universe; and, secondly, to remove the
hindrance which popular notions regarding the origin of
life oppose to legitimate scientific speculation.

Arnexzum CLus: November 1870.
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PROS axp CONS

TOUCHING THE FIRST EDITION,

—_———

From the TiMEs, Sept. 19, 1870.

Tike ¢rorY of a Natural Philosopher appears to depend
less on the power of his imagination to explore minute
recesses or inmnecasurable space than on the skill and
patience with which, by observation and experiment, he
assures us of the certainty of these invisible operations.
Newton’s glory is founded, not on the sudden imagination
by which he leapt ¢ from a falling apple to a falling moon,’
but on that astonishing tenacity of investigation by which
he reduced his guesses to moral certainties, and enabled
us to witness a practical verification of his laws in every
almanack we use. When the movements of the heavenly
bodies havc been discovered by this laborious process,
the imagination is cxcellently employed in picturing to
the mind’s eye what transcends the physical vision ; and,
perhaps, the labour of the investigation itsclf wolld be
unendurable unless the attention could be relieved by the
constant pictorial aid afforded by the imaginatica. . . . .

In a word, it seems to us worth consideration whether
that use of the imagination in Natural Philosophy of
which the Professor speaks needcd any encouragement at

*B
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the present day. The discoveries of science have been so
astonishing, the new worlds they have opened to us are so
vast, that therc is, perhaps, more danger of our iinagination
being exercised too frecly than of its not being exerciséd
sufficiently upon them. No one will dispute the claim of
the Professor to be one of the privileged spirits of whom
he speaks, if there are any such, and he procceds accord-
ingly to cxercise his imagination, not upon the little
germ-cells, but upon that vast primordial nebulous cn-
velgpe out of which, according to the opinion to which
some philosophers incline, all the ihfinite complexity of
the cxisting world has been developed. We are not
privileged spirits, and we own ourselves not altogether
able to follow him when he leads us into the hmaginary
realms of the original chaos. He confesses that Mr.
Darwin ¢ has drawn heavily upon time and adventurously
upon matter.” We ask oursclves again whether we arc
listening to one experimental philosopher describing the
achicvements of another experimental philosopher.  We
had been under the impression that Natural Thilosophers
drew no bills.  We do not presume to say onc word
about the Evolution Hypothesis.  We neither wfirm nor

" deny that Professor Tyndall existed in a ncbulous state

an infinite number of centuries ago. We only venture to
suggest that when the British Association amuse the
public with thesc speculations they are illustrating, not
the scientific use of the imagination, but the imaginative
use of science.

From the SATURDAY REVIEW, Sept. 24, 1870.

Here, too, we *question whether Sir William Thomson

.will be content with this dcfinition of the process by

which he has been guided to 49 most recent advance in
molecular physics. In the splendid series of inductions
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verified step after step by rigorous experiment and obser-
vation, and kept in exactest continuity by the chain of”
mathematical evolution, is imagination the faculty to
which are to be given the chief honours of this conquest
of a new realm of physics? This would surely be to
force upon us a new and arbitrary classification or analysis
of the powers of the intellect. If we follow Professor
Tyndall himself through the masterly train of reasoning
whereby he leads us to the laws of reflection and trans-
mission of light as the cause of the azure of the firmament,
is what we admire #he leap of imagination, or the firmly
balanced und duly graduated tread of a mind trained in
the discipline of logic, and careful to plant cvery step on
the assured ground of fact or cxperience? It is simply
a misnomer to apply the name of imagination to the
process or the faculty to which this onward march into
the realm of unexplored nature is really due. As well
describe as a triumph of the imagination the connected
and organized plan of the great strategist which has
drawn round Paris a living cordon of 300,000 mcu.

From a Lecture addressed to Teachers at the South Kensington
Museum, April 30, 1861, by J. TYNDALL.

Here, then, is an exhibition of power which we can call
forth or cause to disappear at pleasure. We magnetize
our strip of stecl by drawing it along the poke of a
magnet ; we can demagnetize it, or reverse its magnetism,
by properly drawing it along the same pole in the oppo-
site direction. _ What, then, is the real nature of this
wondrous change? What is it that takes place among
the atoms of the stecl when the substance is magnetized ?
The question leads us beyond the region of sense, and
into that of imagination. This faculty, indecd, is the
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divining rod of the man of science. Not, however, an
"imagination which catches its creations from the air, but
onc informed and inspired by facts, capable of scizing
firmly ‘on a physical image as a principle, of discerning
its consequences, and of devising mcans whereby these
forecasts of thought may be brought to an experimental
test. If such a principle be adequate to account for all
the phenomena, if from an assumed cause the observed
facts nccessarily follow, we call the assumption a theory, .
and once possessing it, we can not only revive at pleasure
facts ‘already known, but we can predict others which we
have never seen. Thus, then, in the prosecution of
physical science, our powers of observation, memory,
imagination, and inference, arc all drawn upon. We
observe facts and store them up; imagination broods
upon these memorics, and by the aid of rcason tries to
discern their interdependence. The theoretic principle
flashes, or slowly dawns upon the mind, and then the
deductive faculty interposes to carry out the principle to
its logical consequences. A perfect theory gives dominion
over natural facts; and ceven an assumption which can
only partially stand the test of a comparison with facts,
may be of eminent use in enabling us to councet and
classify groups of phenomena. *

From the GUARDIAN, Sept. 21, 1870.

He held some pieces of paper in his hand, but he rarely
referred to them. Thoroughly possessed by his subject,
his thoughts seemed to flow forth with perfect case, fresh

. minted as they were in the most appropriate and per-
spicuous words. He led his hearers gently and almost
unconsciously through the most perplexed mazes and
subtlest passages of thought, keeping their cars en-
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chained and their fancy charmed by the endless suc-
cession of apt metaphor; and yet, whenever he felt or .
fancied that their overstrained attention began to flag, he
was able to turn aside into light and pleasant banter, and
after this interlude of welcome refreshment, to resume
again with renewed power the unbroken thread of his
serious discourse. It was the manifest work of a master
in his art, handling with case and grace the weighty tools
which long use had made familiar to his hand.

Lrom the ENcmisit CHURCHMAN, Sept. 29, 18707

What astonishes us beyond measure is, that a man of
Professor Tyndall’s real ability and earnestness should
sneer at the second verse of the Bible, and speak of it as
a legend! Why, surely, he has here the very thing which
he is scarching—the true origin of life. When chaos
ruled over the world, and the earth was void of life; it
was the Divine Spirit that breathed over the lifcless mass,
and light and life sprang into existence. Without stopping
to point out the evidence of the highest Christian doctrine
in this passage, we have at least the solution of the enigma
of the origin of life, in the revealed truth that it was
caused by the Creative Spirit.

From the RECORD, Sept. 23, 1870.

Discovery of Motives, No. [.—But why did Professor
Tyndall make such an appeal to the imagination of his
hearers?  Ilis imaginary picture of the occult operations
of light was introduced as a plea for the wildness of such
weaker brethren, as he calls Mr. Darwin, in speaking of
his theory of natural selection, succeeded by his supple-
mentary theory of pangenesis. It is objected to Mr.
Darwin’s theories by Christian philosophers that these
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theories are essentially atheistic. That they are framed
- for the express purpose of blotting out of the page of
nature some of the most marvellous evidences of design—
of the most patent revelations of the book of nature, thet
there is an all-wise, all-mighty Creator, God. That these
theories deprive man of all those prerogatives that raise
him above the brute. That the facts of nature contradict
them. The first theory of Mr. Darwin, that of natural
selection, is an attempt to account for the formation of
all animal and vegetable beings from an hypothetlcal
germ. . . . Evcn this docs not pall the imagination
of Professor Tyndull. He accepts the theory of the
avowed atheist Louis Buchner, in his ¢Force and
Matter,” that the theory of evolution requires us to
imagine not only that all the structures, animal and
vegetable, were once potentially present in the fire-mist
of the nchulous theory, but also that all mental powers—
Plato, Shakespcare, Newton, and Raphael—arc potential
in the fires of the sun.

Professor Tyndall appeals to believers in the Bible as
God’s Word not to style such a theory wicked or impious.
He says men can hold it, and manifest in their lives what
he terms so-called Christian virtues. Ie says, ¢ They who
keep such questions open and will not tolerate any un-
lawful limitation of the horizon of their souls, have as
little fellowship with the atheist who says there is no God,
as with the theist who professes to know the mind of
God.” Thesc men then are theists, but what kind of a
God does their free speculation require? The theists who
are sncered at by Professor Tyndall, who believe in a God
who has revealed his will and his mind to man, have far
higher and more convincing proofs that He has so re-
vealed Himself than DProfessor Tyndall can ever accu-
mulate for his belief in the undulatory theory of light.
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Professor Tyndall’s philosophy regards the universe as

a huge mechanical, self-supporting, self-sustaining, self-
evolving, material machine — untended by a loving

Father’s sustaining and providential care. His God is

the God of the Epicureans, who created and started the

machine into motion and then left it for ever to itself.

Such a philosophy, the child of unbridled pride of

intellect, may appeal to the wildest imagination of
corrupted human nature, but it has no sympathy with

all the higher yearnings of the soul.

. -
From the LANCET, Sept. 24, 1870.

Discovery of Motives, No 11.—Now, Professor Tyn-
dall's object was to preach about germs, and he pro-
cceded to accomplish it in somewhat the following
manner. He first set forth that it was a wholesome use
of the imagination to apply our knowledge of aérial
sound-waves to the solution of the question—what is the
cause of the phenomena of light? And he then pro-
cecded to draw one of those charming word-pictures for
which he is so famous, showing the rippling of the
ethereal light-waves against molecules in the atmosphere,
the greater proportionate reflection of the shorter wave of
blue, and the consequent preponderance of bluc rays in
the light rcected to us from the sky, and of red and
yellow rays in the light coming unreflected from ¢he sun.
. . . Now, the aim of all this was to seek and show that
the air is filled by an infinite multitude of suspended
particles, so minute that they do not produce darkness,
and that these particles may be germs. Professor Tyn-
dall does not say that they are germs, but, by the aid of a
special disclaimer, he prevented his audience from for-
getting that they might be. We should be very loth to
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-accuse him of disingenuousness, but we are unable entirely

to acquit him of special pleading. We feel that his
lecture was a very skilful attempt to familiarise the
public mind with the existence of atmospheric particles,
and to lead up to and encourage, without absolutely
expressing the idea that germs are particles, and that
particles may be germs.

To the Editor of the RECORD.
¢

Sir,—1It is a grave error on your part to represent me
as calling Mr. Darwin ‘one of the weaker brethren.
Were I asked to name the highest representative of the
stronger ones, I should probably name him. But in
your article you link my name with that of a writer
whom I do rank among the weaker brethren; weak
through a defect common to him and his antagonists—
the incompetence, namely, to look round a great question
and see its bearings on all sides.

I am, Sir, your obedicent servant,
JorN TYNDALL.
Araenzun CLus, October 4.

From the PALL MALL GAZETTE, September 20, 1870.

Whye does Professor Tyndall attribute to Gocthe the
“notion,’ as he calls it, that matter is ‘the living gar-
ment of God’? We are not aware that it is to be found
in his works. In ¢Faust’ Goethe introduces the spirit
of the earth, who describes his own operations as consist-
ing in weaving into one vast fabric the ¢ tumults of human
life, the stormn of actions,’” births and deaths, and the
affairs of us mortals, and working thercout ¢a living gar-
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ment for the Divinity.” Whether the phrase be a‘fiece
of cant, or a piece of sublimity, it has no semblance of -
the meaning which the Professor attributes to it.

From the SPECTATOR, September 24, 1870, .

Professor Tyndall concluded his lecture by a passage
on the development theory, in which he contended that
if our traditional view of matter had been Goethe's view,
that matter is ¢ the living garment of God, instead of
Young’s, who looked upon it as foreign to mind, and
taking all its laws from outside itself, the development
theory would not seem to us what we now mean by
materialistic. The ¢ Pall Mall * falls severely on Professor
Tyndall for misquoting Goethe, and shows that the
passage in ‘Faust’ probably referred to, where the Erd-
geist speaks of weaving a ¢ living garment for the Divinity,’
did not refer to external nature at all. No doubt the
special quotation was a little wide of the mark, but does
the critic in the ¢ Pall Mall’ doubt that Professor Tyndall
was interpreting quite accurately Goethe’s conception, as
clsewhere expressed with sufficient claboration? If he
doces not, his criticism is a cavil. If he docs, let him study
Gocthe more thoroughly—¢ Gott und Welt,’ for example,
of the procm to which a friend has sent us a faithful
version to-day, which we print in another column. What
can be stronger than this ?—

Was wiir’ ein Gott der nur von aussen stiesse
Im Kreis das All am Finger laufen liesse !
Ihm ziemt’s, die Welt im Innern zu bewegen,
Natur in Sich, Sich in Natur zu hegen.
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A Translation of Goethe’s Proemium to ¢ Gott und Welt.

To Him who from eternity, self-stirred,

Himself hath made by His creative Word !

To him, supreme, who causeth Faith to be,
Trust, Hope, Love, Power, and endless Energy!
To Him, who, seek to name Him as we will,
Unknown within Himself abideth still |

Sirain ear and eye, till sight and sense be dim;

Thou’lt find but faint similitudes of Him :

Yea, and thy spirit in her flight of flame

Still strives to gauge the symbol and the name :

Charmed and compelled thou climb’st from height to height,
And round thy path the world shines wondrous bright ;
Time, Space, and Size, and Distance cease to be,

And every step is fresh infinity.

‘What were the God who sat outside to scan

The spheres that 'neath his finger cireling ran ?

God dwells within, and moves the world and moulds,
Himself and Nature in one form enfolds :

Thus all that lives in Him and breathes and is,
Shall ne’er His puissance, ne’er His spirit miss.

The soul of man, too, is an universe :

Whence follows it that race with race concurs
In(nnmi.ng all it knows of good and true
God,—yea, its own God ; and with homage due
Surrenders to His sway both earth and heaven ;
Fears Him, and loves, where place for love is given.

J.A. S,
From the SpEcrATOR, September 24.
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From the T1MES, October 3, 1870.

«But the most serious obstacle of a public nature which
can possibly impede the progress of science—an obstacle
before which all others sink into absolute insignificance—
is the reign of prejudice, or the unwillingness to adopt the
teachings of science, and to accept her legitimate con-
clusions through certain preconceived opinions, the result
of a faulty education or a vicious temperament. To this,
indeed, we think tlve British Association cannot pay too
much attention, and we were not a little gratified, in con-
sequence, at the eloquent lecture on the use of the ima-
gination in science delivered by Professor Tyndall. The
importance of such a discourse at such a time to clear the
atmosphere of the clouds of prejudice which a mistaken
zeal has raised in the minds of a large class cannot be
over-cstimated. Since it is certain that religious intoler-
ance and religious bigotry are the largest sources of pre-
judice, the removal of these ought to be a primary object
of the association, and when the undertaking is made with
the same spirit of reverence, the same earnestness of
purpose, and philosophical acumen which distinguished
Proféssor Tyndall's discourse, it seems impossible to doubt
that much benefit must ultimately result thereby to the
causc of truth. The impression produced on our minds
by that philosophical masterpicce will not be easily effaced.
As we listened in that crowded hall with admiration to
the thoughtful investigator who was unfolding to us the
workings of a mind much more than ordinarily acute, we
pictured to ourselves the effect which it was so well cal-
culated to produce in the mind of the sceptic in science.
We saw in imagination the victory of conscience and
reason, the emancipation of a soul, the new birth of an
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intelligence. As the speaker welded one link to another
of the long chain of ratiocination, his ardour rising with
the progress of his argument, we thought that it had
never been our good fortune to listen to so splendid a
discourse. But the end was not yet. The grand appeal
had still to be made. In a magnificent peroration Pro-
fessor Tyndall concluded an argument of no common
order—an argument not fitted, indeed, to assuage the
terrors of a vicious imagination ; an argument which may
perchance have grated harshly on the sacerdotal car; but
an argument which clicited thunderseof applause from an
audience more than usually critical—with an appeal of
unrivalled eloquence to abandon dogmatism for ever, and
fairly bring every hypothesis before the bar of a disci-
plined reason. The place and the people were worthy of
the man. In a vast hall whose name recalls the finest
relics of the old English ballad were gathered together all
that the most populous and intelligent shire of Britain
could produce of talent and influence, while grouped
around the presidential chair were many of the most
brilliant ornaments of British science and the representa-
tives of foreign philosophy. It may,indeed, be surmised
that of the three thousand souls who listened to Professor
Tyndall’s lay sermon there were few who entered into the
discussion prepared to embrace his views. Yet we think
that there were few also who left that hall at all events
without a doubt that the search after truth which is the
sole object of the investigation of nature is neither so
prosaic nor so dangerous a quest as the false prophets
and the Philistines would assert—that philosophy is not
¢ harsh and crabbed as dull fools suppose —

But musical as is Apollo’s lute.

And a perpetual feast of neetar’d sweets,

Where no crude surfeit reigns.

P
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SCIENTIFIC USE OF THE IMAGINATION.

I casriEDp with moe to the Alps this year the heavy
burden of this evening’s work. In the way of new inves-
tigation I had nothing complete enough to be brought
before you; so all that remained to me was to fall
back upon such residues as I could find in the depths of
consciousness, and out of them to spin the fibre and -
weave the web of this discourse. Save from memory I
had no direct aid upon the mountains; but to spur up
the emotions, on which so much depends, as well as to
nourish indirectly the intellect and will, I took with me
two volumes of poetry, Gocethe’s ¢ Farbenlehre,’ and the
work on ‘Logic’ recently published by Mr. Alexander
Bain.* The spur, I am sorry to say, was no match for the
integtinent of dulness it had to pierce. In Goethe, so
glorious otherwise, I chiefly noticed the self-inflicted
hurts of genius, as it broke itself in vain against the
philosophy of Newton. For a time, Mr. Bgin be-
came my principal companion. I found him learned
and practical, shining generally with a dry light, but
exhibiting at times a flush of emotional strength, which
proved that even logicians share the common fire of
* One of my critics remarks, that he does not sce the wit of calling

Goethe's ¢ Farbenlehre’ and Bain's ¢ Logic,” ¢ two volumes of poetry.’
Nor do L.
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humanity. He interested me most when he became the
mirror of my own condition. Neither intellectually nor
socially is it. good for man to be alone, and the griefs of
thought are more patiently borne when we find that
they have been experienced by another. From certain
passages in his book I could infer that Mr. Bain was no
stranger to such sorrows. Take this passage as an illus-
tration. Speaking of the ebb of intellectual force, which
we all from time to time experience, Mr. Bain says, ¢ The
uncertainty where to look for the next opening of dis-
covery brings the pain of conflict éind the debility of
indecision.” These words have in them the true ring
of personal experience. The action of the investigator
is periodic. He grapples with a subject of enquiry,
wrestles with it, overcomes it, exhausts, it may be, both
himself and it for the time being. He breathes a space,
and then renews the struggle in another field. Now this
period of halting between two investigations is not always
one of pure repose. It is often a period of doubt and
discomfort, of gloom and ennui. ¢The uncertainty where
to look for the next opening of discovery brings the pain
of conflict and the debility of indecision.” Such was my
precise condition in the Alps this year ; in a score of words
Mr. Bain has here sketched my mental diagnosis; #nd it
was under these evil circumstances that I had to equip
myself for the hour and the ordeal that are now come.
Gladly, however, as I should have seen this duty in
other hands, I could by no means shrink from it. Dis-
loyalty would have been worse than failure. In some
fashion or other—feebly or strongly, meanly or manfully,
on the higher levels of thought, or on the flats of
common-place,—the task had to be accomplished. I
looked in various directions for help and furtherance ;
but without me for a time 1 saw only ‘antres vast,’
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and within me ‘deserts idle’ My case resembled that
of a sick doctor who had forgotten his art and sorcly
nceded the prescription of a friend. Mr. Bain wrote
ofe for me. He said, ¢ Your present knowledge must
forge the links of connection between what has been
alrcady achicved and what is now required’* In
these words he admonished me to review the past and
recover from it the broken ends of former investigations.
I tried to do so. Previous to going to Switzerland I had
been thinking much of light and heat, of magnetism and
clectricity, of organic germs, atoms, molecules, spon-
taneous gencration, comets, and skies. With onc or
another of these I now sought to re-form an alliance, and
finally succecded in cstablishing a kind of cohesion
between thought and Light. The wish grew within me
to trace, and to cnable you to trace, some of the more
occult operations of this agent. I wished, if possible, to
take you behind the drop-scene of the scnses, and to
show you the hidden mechanisin of optical action. For
I take it to be well worth the while of the scientific
teacher to take some pains, and even great pains, to
make those whom he addresses copartners of his thoughts.
To clear his own mind in the first place from all haze
and vaguencss, and then to project into language which
shall leave no mistake as to his mecaning—which shall
leave even his errors naked—the definite ideas he has
shaped. A great deal is, I think, possible to séientific
exposition conducted in this way. It is possible, I believe,
even before an audience like the present, to uncdver to
some extent the unscen things of nature; and thus to
give, not only to professed students, but to others with
the necessary bias, industry, and capacity, an intclligent
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interest in the operations of science. Time and labour
are necessary to this result, but science is the gainer from
the public sympathy thus created. ¢

Iow then are those hidden things to be reveale‘d?
How, for example, are we to lay hold of the physical
basis of light, since, like that of life itself, it lies entirely
without the domain of the senses? Now philosophers
may be right in affirming that we cannot transcend
cxperience. But we can, at all events, carry it a long
way from its origin. We can also magnify, diminish,
qualify, and combine experiences, so &s to render them fit
for purposes entircly new. We are gifted with the power
of Imagination,—combining what the Germans call An-
schauungsgabe and Einbildungskraft —and by this power
we can lighten the darkness which surrounds the world
of the senses. There are tories even in science who
regard imagination as a faculty to be feared and avoided
rather than employed. They had observed its action in
weak vessels and werc unduly impressed by its disasters.
But they might with equal justice point to exploded
boilers as an argument against the use of steam. Bounded
and conditioned by cooperant Reason, imagination be-
comes the mightiest instrument of the physical discoverer.
Newton’s passage from a falling apple to a falling moon was,
at the outset, a leap of the imagination. When William
Thomson tries to place the ultimate particles of matter
between his compass points, and to apply to them a scale of
millimetres, he is powerfully aided by this faculty. Andin
much that has been recently said about protoplasm and life,
we have the.outgoings of the imagination guided and
controlled by the known analogies of science. In fact,
without this power, our knowledge of nature would be a
mere tabulation of coexistences and sequences. We should
still believe in the succession of day and night, of summer
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and winter; but the soul of Force would be dislodged
from our universe; causal relations would disappear, and
with them that science which is now binding the parts
of nature to an organic whole.

T should like to illustrate by a few simple instances the
use that scientific men have already made of this power
of imagination, and to indicate afterwards some of the
further uses that they are likely to make of it. Lect us
begin with the rudimentary cxperiences. Observe the
falling of heavy rain-drops into a tranquil pond. Each
drop as it strikes the water becomes a centre of gis-
turbance, from which’ a series of ring-ripples expand
outwards. Gravity and inertia are the agents by which |
this wave-motion is produced, and a rough experiment
will suffice to show that the rate of propagation does not
amount to a foot a second. A series of slight mechanical
shocks is experienced bya body plunged in the water as the
wavelets reach it in succession. But a finer motion is at the
same time set up and propagated. If the head and ears be
immersed in the water, as in an experiment of Franklin’s,
the shock of the drop is communicated to the auditory
nerve—the tick of the drop is heard. Now this sonorous
impulse is propagated, not at the rate of a foot a second,
but at the rate of 4,700 fect a second. In this case it iy
not the gravity, but the elasticity of the water that is the
urging force. Every liquid particle pushed against its
neighbour delivers up its motion with extreme rapidity,
and the pulse is propagated as a thrill. The incompres-
sibility of water, as illustrated by the famous Florentine
experiment, is a measure of its clasticity, and to the pos-
session of this property in so high a degree the rapid trans-
mission of a sound-pulse through water is to be ascribed.

But water, as you know, is not necessary to the con-
duction of sound ; air is its most common vehicle.  And
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you know that when the air possesses the particular
density and elasticity corresponding to the temperature
of freezing water the velocity of sound in it is 1,090 feet
a second. It is almost exactly one-fourth of the velocity
in water ; the reason being that though the greater weight
of the water tends to diminish the velocity, the enormous
molecular elasticity of the liquid far more than atones for
the disadvantage due to weight. By various contrivances
we can compel the vibrations of the air to declare therp-
selves; we know the length and frequency of sonorous
waves, and we have also obtamed great mastery over the
various methods by which the air is thrown into vibra-
tion. We know the phenomena and laws of vibrating
“rods, of organ-pipes, strings, membranes, plates, and bells.
We can abolish one sound by another. We know the
physical meaning of music and noise, of harmony and
discord. In short, as regards sound we have a very clear
notion of the external physical processes which correspond
to our sensations.

In these phenomena of sound we travel a very little
way from downright sensible experience. Still the imagi-
nation is to some extent exercised. The bodily eye, for
example, cannot see the condensations and rarefactions of
the waves of sound. We construct them in thought, and
we believe as firmly in their existence as in that of the
air itself, But now our experience has to be carried into
a new region, where a new use is to be made of it.-
Having mastered the cause and mechanism of sound, we
desire to know the cause and mechanism of light. We
wish to extend our enquiries from the auditory nerve to
the optic nerve. Now there is in the human intellect

_a power of expansion—I might almost call it a power of
creation—which is brought into play by the simple
brooding upon facts. The legend of the Spirit brooding
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over chaos may have originated in a knowledge of this
power. In the case now before us it has manifested
itself by transplanting into space, for the purposes of
light, an adequately modified form of the mechanism of
sound. We know intimately whereon the velocity of
sound depends. When we lessen the density of a medium
and preserve its elasticity constant we augment the velo-
city. When we hcighten the clasticity and keep the
density constant we also augment the velocity. A small
density, therefore, and a great clasticity, arc the two
things necessary to rapid propagation. Now light is
known to move with the astounding velocity of 185,000
miles a second. How is such a velocity to be obtained ?
By boldly diffusing in space a medium of the- requisite-
tenuity and clasticity. Let us make such a medium our
starting point, endowing it with one or two other necessary
qualities ; let us handle it in accordance with strict me-
chanical laws; give to every step of our deduction the
surety of the syllogism ; carry it thus forth from the world
of imagination to the world of scnse, and sce whether the
final outcrop of the deduction be not the very phenomena
of light which ordinary knowledge and skilled experiment
reveal. If in all the multiplied varietics of these pheno-
mena, ipcluding those of the most remote and entangled
description, this fundamental conception always brings us
face to face with the truth; if no contradiction to our
deductions from it be found in extcrnal nature,, but
on all sides agrecment and verification ; if, moreover,
as in the case of Conical Refraction and in other gascs,
it Las actually forced upon our attention phenomena
which no eye had previously seen, and which no mind
had previously imagined, such a conception, which never
disappoints us, but always lands us on the solid shores of

fact, must, we think, be something more than a mere
*c2
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figment of the scientific fancy. In forming it that com-
posite and creative unity in which reason and imagination
are together blent, has, we believe, led us into a world not
less real than that of the senses, and of which the world
of sense itself is the suggestion and justification.

Far De it from me, however, to wish to fix you immov-
ably in this or in any other theoretic conception. With all
our belief of it, it will be well to keep the theory plastic
and capable of change. You may, morcover, urge that
although the phenomena occur as ¢f the medium existed,
the-absolute demonstration of its existence is still wanting.
Far be it from me to deny to this rcasoning such validity
as it may fairly claim. Let us endeavour by means of
analogy to form a fair estimate of its force. You believe
that in society you are surrounded by reasonable beings
like yourself. You are perhaps as firmly convinced of
this as of anything. What is your warrant for this con-
viction? Simply and solely this, your fellow-creatures
behave as if they were reasonable; the hypothesis, for
it is nothing more, accounts for the facts. To take an
cminent example: you belicve that our President is a
reasonable being. Why? Thereis no known method
of superposition by which any one of us can apply himself
intellectually to another so as to demonstrate coincidence
as regards the possession of reason. If, therefore, you
hold our President to be reasonable, it is because he be-
haves as if he were reasonable. As in the case of the
cther, beyond the ¢as #f” you cannot go. Nay I should
not wonder if a close comparison of the data on which
both inferences rest, caused many respectable persons to
conclude that the ether had the best of it.

This universal medium, this light-ether as it is called, is
a vehicle, not an origin of wave-motion. It reccives and
transmits, but it does not create. Whence does it derive
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the motions it conveys ? For the most part from luminous
bodies. By this motion of a luminous body I do not
mean its sensible motion, such as the flicker of a candle,
or the shooting out of red prominences from the limb of
the sun. I mean an intestine motion of the atoms or
molecules of the luminous hody. But herc a certain
reserve is nccessary. Many chemists of the present day
refuse to speak of atoms and molecules as real things.
Their caution leads them to stop short of the clear, sharp,
mechanically intelligible atomic theory enunciated by
Dalton, or any form ef that theory, and to make the doc-
trinc of multiple proportions their intellectual bourne.
I respect the caution, though I think it is here misplaced.
The chemists who recoil from these notions of atoms and
molecules accept without hesitation the Undulatory
Theory of Light. Like you and me they one and all
believe in an cther and its light producing waves. Let
us consider what this belief involves. DBring your imagi-
nations once more into play and figure a series of sound-
waves passing through air. Follow them up to their
origin, and what do you therefind ? A definite, tangible,
vibrating body. It may be the vocal chords of a human
being, it may be an organ-pipe, or it may be a stretched
string® Follow in the same manner a train of ether waves
to their source ; remembering at the same time that your
ether is matter, dense, elastic, and capable of motions
subject to and determined by mechanical laws, «What
then do you expect to find as the source of a series of
cther waves? Ask your imagination if it will accept a
vibrating multiple proportion—a numerical ratio in a
state of oscillation? I do not think it will. You cannot
crown the edifice by this abstraction. The.scientific imagi-
nation, which is here authoritative, demands as the origin
and cause of a series of ether waves a particle of vibrating
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matter quite as definite, though it may be excessively
minute, as that which gives origin to a musical sound.
Such a particle we name an atom or a molecule. I think
the sccking intellect when focussed so as to give definition
without penumbral haze, is sure to realise this image at
the last. ~
To preserve thought continuous throughout this dis-
course, to prevent either lack of knowledge or failure of
memory from producing any rent in our picturc, I here
propose to run rapidly over a bit of ground which is pro-
bably familiar to most of you, but which I am anxious to
make familiar to you all. The waves generated in the
cther by the swinging atoms of luminous bodies are of dif-
ferent lengths and amplitudes. The amplitude is the width
of swing of the individual particles of the wave. In water-
waves it is the height of the crest above the trough,
while the length of the wave is the distance between two
consecutive crests. The aggregate of waves emitted by
the sun may be broadly divided into two classes: the
onc class competent, the other mecompetent, to excite
vision, DBut the light-producing waves differ markedly
among themselves in size, form, and force. The length
of the largest of these waves is about twice that of the
smallest, but the amplitude of the largest is probably
a hundred times that of the.smallest. Now the force
or encrgy of the wave, which, cxpressed with reference
to seusation, means the intensity of the light, is propor-
tional to the square of the amplitude. Hence the ampli-
tude ‘being one-hundredfold, the energy of the largest
light-giving waves would be ten-thousandfold that of
the smallest. This is not improbable. I use these
figures not with a view to numerical accuracy, but to
«give you definite idcas of the differences that probably
exist among the light-giving waves. And if we take the
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whole range of solar radiation into account—its non-
visual as well as its visual waves—I think it probable
that the force or encrgy of the largest wave is a million
times that of the smallest.

Turned into their equivalents of sensation, the dilferent
light-waves produce different colours. Red, for example,
is produced by the largest waves, violet by the smallest,
while green is produced by a wave of intermediate length
and amplitude. On entering from air into more highly
refracting substances, such as glass or water, or the
sulphide of carbon, all the ‘waves are retarded, but’ the:
smallest ones most. This furnishes a mecans of sepa-
rating the different classes of waves from cach other;
in other words, of analysing the light. Sent through
a refracting prism, the waves of the sun are turned
aside in different degrees from their direct course, the
red least, the violet most. They arc virtually pulled
asunder, and they paint upon a white screen placed
to receive them ‘the solar speetrum.’ Strictly speak-
ing, the spectrum embraces an infinity of colours, but
the limits of language and of our powers of distinc-
tion cause it to be divided into scven segments: red,
orange, yellow, green, blue, indigo, violet. These are
the seven primary or prismatic colours. Separately, or
mixed in various proportions, the solar waves yield all
the colours observed in nature and employed in art.
Collectively, they give us the impression of whiteness.
Pure unsifted solar light is white; and if all the wave-
constituents of such light be reduced in the same propor-
tion, the light, though diminished in intensity, will still
be white. The whiteness of Alpine snow with the sun
shining upon it, is barely tolerable to the eye. The
same snow under an overcast firmament is still white.
Such a firmament enfeebles the light by reflection, and
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when we lift ourselves above a cloud-ficld—to an Alpine

" summit, for instance, or to the top of Snowdon—and sce,
in the proper direction, the sun shining on the clouds,
they appear dazzlingly white. Ordinary clouds, in fact,
divide the solar light impinging on them into two parts—
a reflected part and a transmitted part, in each of which
the proportions of wave-motion which produce the im-
pression of whiteness are sensibly preserved.

It will be understood that the conditions of whitefiess
would fail if all the waves were diminished equally, or by
the ‘same absolute quantity. They must be reduced pro-
portionately, instead of equally. If by the act of re-
flexion the waves of red light are split into exact halves,
then, to preserve the light white, the waves of yellow,
orange, green, and blue must also be split into exact
halves. In short, the reduction must take place, not by
absolutely equal quantities, but by equal fractional parts.
In white light the preponderance as regards energy of
the larger over the smaller waves must always be im-
mense. Were the case otherwise, the physiological
correlative, blue, of the smaller waves would have the
upper hand in our sensations.

My wish to render our mental images complete, causes
me to dwell briefly upon these known points, snd the
same wish will cause me to linger a little longer among
others. But here I .am disturbed by my reflections.
When I consider the effect of dinner upon the nervous
system, and the relation of that system to the intcllectual
powers I am now invoking—when I remember that the
universal experience of mankind has fixed upon certain

+ definite elements of perfection in an after-dinner speech,
and when I think how conspicuous by their absence these
elements are on the present occasion, the thought is not
comforting to a man who wishes to stand. well with his
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fellow-creatures in general, and with the members of the
British Association in particular. My condition might -
well resemble that of the ether, which is scientifically
dofined as an assemblage of vibrations. And the worst
of it is that unless you reverse the general verdict regard-
ing the cffect of dinner, and prove in your own persons
that a uniform experience need not continue uniform—
which will be a great point gained for some people—
thesc tremors of mine are likely to become more and
more painful. But I call to mind the comforting words
of an inspired though uncanonical writer, who admonishes
us in the Apocrypha that fear is a bad counsellor. Let
me then cast him out, and let me trustfully assume that
you will one and all postpone that baliny sleep, of which
dinner might under the circumstances be regarded as the
indissoluble antccedent, and that you will manfully and
womanfully prolon your investigations of the ether and
its waves into reglons which have been hitherto crossed
by the pioneers of science alone. ~

Not only are the waves of cther reflected by clouds, by
solids, and by liquids, but when they pass from light air
to dense, or from dense air to light, a portion of the wave- \‘-
motion is always reflected. Now our atmosphere changes |
continually in density from top to bottom. It will help
our conceptions if we regard it as made up of a series of
thin concentric layers, or shells of air, each shell being of
the same density throughout, and a small and sudden
change of density occurring in passing from shell to shell.
Light would be reflected at the limiting surfaces of all these
shells, and their action would be practically the same as
that of the real atmosphere. And now I would ask your
imagination to picture this act of reflection. What must
become of the reflected light? The atmospheric layers
turn their convex surfaces towards the sunm, they are
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50 many convex mirrors of feeble power, and you will
immediately perceive that the light regularly reflected
from these surfaces cannot reach the earth at all, but is
dispersed in space. ¢
But though the sun’s light-is not reflected in this
fashion from the aérial layers to the carth, there is in-
dubitable evidence to show that the light of our firma-
ment is reflected light. Troofs of the most cogent de-
scription could be here adduced; but we nced only
consider that we reccive light at the samec time from
all parts of the hemisphere of heaven. The light of the
firmament comes to us across the direction of the solar
rays, and even against the direction of the solar rays;
and this lateral and opposing rush of wave-motion can
only be due to the rebound of the waves from the air
itself, or from something suspended in the air. It is also
evident that, unlike the action of clouds, the solar light
is not reflected by the sky in the proportions which pro-
duce white. The sky is blue, which indicates a deficiency
on the part of the larger waves. In accounting for
the colour of the sky, the first question suggested by
analogy would undoubtedly be, is not the air blue? The
blueness of the air has in fact been given as a solution of
the blueness of the sky. But reason basing itself on «bser-
vation, asks in reply, How, if the air be blue, can the
light of sunrise and sunset, which travels through vast
distanges of air, be yellow, orange, or even red? The
passage of the white solar light through a blue medium
could by no possibility redden thelight. The hypothesis
of a blue air is therefore untenable. In fact the agent,
whatever it is, which sends us the light of the sky, exer-
cises in so doing a dichroitic action. The light reflected
is blue, the light transmitted is orange or red. A marked
distinction is thus exhibited between the matter of the
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sky and that of an ordinary cloud, which latter exercises
no such dichroitic action.

By the force of imagination and reason combined we
may penetrate this mystery also. The cloud takes no note
of size on the part of the waves of ether, but reflects them
all alike. It exercises no seclective action. Now the
cause of this may be that the cloud particles are so large
in comparison with the size of ‘the waves of ether as to
reflect them all indifferently. A broad cliff reflects an
Atlantic roller as easily as a ripple produced by a sca-
bird’s wing ; and in the presence of large reflecting sur-
faces, the existing differences of magnitude among the
waves of cther may disappear. But supposing the re-
flecting particles, instead of being very large, to be very
small, in comparison with the size of the waves. In. this
case, instead of the whole wave being fronted and in great
part thrown back, a small portion only is shivered off.
The great mass of the wave passes over such a particle
without reflection. Scatter then a handful of such minute
foreign particles in our atmosphere, and set imagina-
tion to watch their action upon the solar waves. Waves
of all sizes impinge upon the particles, and you sce at
every collision a portion of the impinging wave struck off
by reffection. All the waves of the spectrum, from the
extreme red to the extreme violet, are thus acted upon.
But in what proportions will the waves be scattered? A
clear picture will enable us to anticipate the experithental
answer. Remembering that the red waves are to the
blue much in the relation of billows to, ripples, let us con-
sider whether those extremely small particles are com-
petent to scatter all the waves in the same proportion.
If they be not—and a little reflection will make it clear to
you that they are not—the production of colour must be
an incident of the scattering. Largeness is a thing of
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relation ; and the smaller the wave, the greater is the
relative size of any particle on which the wave impinges,
and the greater also the ratio of the reflected portion to
the total wave. A pebble placed in the way of the ring-
ripples produced by our heavy rain-drops on a tranquil
pond will throw back a large fraction of the ripple inci-
dent upon it, while the fractional part of a larger wave
thrown back by the same pebble might be infinitesimgl.
Now we have already made it clear to our minds that to
preserve the solar light white, its constituent proportions
must not be altered ; but in the act:of division performed
by these very small particles we see that the proportions
are altered; an undue fraction of the smaller waves is
scattered Dy the particles, and, as a consequence, in the
scattered light, blue will be the predominant colour.
The other colours of the spectrum must, to some ex-
tent, be associated with the blue. They are not absent
but deficient. We ought, in fact, to have them all,
but in diminishing proportions, from the violet to the
red.

We have here presented a case to the imagination,
and, assuming the undulatory theory to be a reality, we
have, I think, fairly reasoned our way to the conclusion,
that were particles, small in comparison to the size*of the
ether waves, sown in our atmosphere, the light scattered
by those particles would be exactly such as we observe in
our azure skics. When this light is analysed, all the colours
of the spectrum are found ; but they are found in the pro-
porticns indicated by our conclusion.

Let us now turn our attention to the light which passes
unscattered among the particles. How must it be finally
affected? By its successive collisions with the particles
the white light is more and more robbed of its shorter
waves ; it thercfore loses more and more of its due pro-
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portion of blue. The result may be anticipated. The
transmitted light, where short distances are involved, will
appear yellowish. But as the sun sinks towards the horizon
thg atmospheric distances increase, and consequently the
number of the scattering particles. They abstract in suc-
cession the violet, the indigo, the blue, and ceven disturb
the proportions of green. The transmitted light under
such circumstances must pass from yellow through orange
to red. This also is exactly what we find in nature.
Thus, while the reflected light gives us at noon the deep
azure of the Alpine gkics, the transmitted light gives us
at sunsct the warm crimson of the Alpinc snows. The
phenomena certainly occur as if our atmosphere were a
medium rendered slightly turbid by the mechanical sus-
pension of exceedingly small foreign particles.

Here, as before, we encounter our sceptical “as 4> It
is one of the parasites of science, ever at hand, and ready
to plant itself and sprout, if it can, on the weak points of
our philosophy. But a strong constitution defies the
parasite, and in our case, as we question the phenomena,
probability grows like growing health, until in the end
the malady of doubt is completely extirpated. The first
question that naturally arises is—Can small particles be
really.proved to act in the manner indicated ? No doubt of
it. Each one of you can submit the question to an experi-
mental test. Water will not dissolve resin, but spirit will ;
and when spirit which holds resin in solution is dropped
into water, the resin immediately scparates in solid par-
ticles, which render the water milky. The coarseness of
this precipitate depends on the quantlty of the dissolved
resin. You can cause it to separate in thick clots or in
exceedingly fine particles. Professor Briicke has given
us the proportions which produce particles particularly
suited to our present purpose. One gramme of clean
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mastic is dissolved in eighty-seven grammes of absolute
alcohol, and the transparent solution is allowed to drop
into a beaker containing clear water kept briskly stirred.
An exceedingly fine precipitate is thus formed, which de-
clares its presence by its action upon light. Placing a dark
surface behind the beaker, and permitting the light to fall
into it from the top or front, the medium is seen to be dis-
tinctly blue. It is not perhaps so perfect a blue as I have
seen on exceptional days, this year, among the Alps, but it
is a very fair sky-blue. A trace of soap in water gives a
tint of blue. London, and I fear I:iverpool milk, makes
an approximation to the same colour through the opera-
tion of the same cause; and Helmholtz has irreverently
disclosed the fact that a blue eye is simply a turbid
medium.

The action of turbid media upon light was illustrated
by Goethe, who, though unacquainted with the undu-
latory theory, was led by his experiments to regard the
firmament as an illuminated turbid medium with the
darkness of space behind it. He describes glasses show-
ing a bright yellow by transmitted, and a beautiful blue
by reflected light. Professor Stokes, who was probably
the first to discern the real nature of the action of small
particles on the waves of ether, describes a glass of a similar
kind.* Capital specimens of such glass are to be found
at Salviati’s in St. James's Street. What artists call
¢ chill* is no doubt an effect of this description. Through
the action of minute particles, the browns of a picture

* This glass, by reflected light, had a colour ‘strongly resembling
that of a decoction of horse-chestnut bark.” Curiously enough Goethe
refers to this very decoction:—‘Man nehme einen Streifen frischer
Rinde von der Rosskastanie, man stecke denselben in ein Glas Wasser,
und in der kiirzesten Zeit werden wir das vollkommenste Himmelblau
entstehen sehen.'—Goethe's Werke, b. xxix. p: 24.
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often present the appearance of the bloom of a plum.
By rubbing the varnish with a silk handkerchief opti-
cal continuity is established, and the chill disappears.
Some years ago I witnessed Mr. Hirst experimenting at
Zermatt on the turbid water of the Visp, which was
charged with the finely divided matter ground down by
the glacicrs. When kept still for a day or so, the grosser
matter sank, but the finer matter remained suspended, and
gave a distinctly blue tinge to the water. The blueness
of certain Alpine lakes has been shown to be in part due
to this cause. Prof. Roscoe has noticed several strjking
cases of a similar kind. In a very remarkable paper the
late Principal Forbes showed that steam issuing from the
safety-valve of a locomotive, when favourably observed,
exhibits at a certain stage of its condensation the colours
of the sky. It is blue by reflected light, and orange
or red by transmitted light. The effect, as pointed out
by Goethe, is to some extent exhibited by peat smoke.
More than ten years ago I amused myself at Killarney
by observing on a calm day the straight smoke-columns
rising from the chimneys of the cabins. It was easy to
project the lower portion of a column against a dark pine,
and its upper portion against a bright cloud. The smoke
in the former case was blue, being seen mainly by reflected
light ; in the latter case it was reddish, being seen mainly
by transmitted light. Such smoke was not in exactly the
condition to give us the glow of the Alps, but 1t was a
step in this direction. Briicke’s fine precipitate’ above
referred to looks yellowish by transmitted light, but by
duly strengthening the precipitate you may render the
white light of noon as ruby-coloured as the sun when seen
through Liverpool smoke, or upon Alpine horizons. I
do not, however, point to the gross smoke arising from
coal as an illustration of the action of small particles,
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because such smoke soon absorbs and destroys the waves
of blue instead of sending them to the eyes of the ob-
server. '

These multifarious facts, and numberless others which
cannot now be referred to, are explained by reference to the
single principle, that where the scattering particles are
small in comparison to the size of the waves we have in
the reflected light a greater proportion of the smaller
waves, and in the transmitted light a greater proportion
of the larger waves, than existed in the original white
light. The physiological consequence is that in thc one
light blue is predominant, and in the other light orange or
red. And now let us push our enquiries forward. Our best
microscopes can readily reveal objects not more than
xpeooth of an inch in diameter. This is less than the
length of a wave of red light. Indeced a first-rate micro-
scope would cnable us to discern objects not excceding
in diameter the length of the smallest waves of the visible
spectrum. DBy the microscope thercfore we can subinit
our particles to an experimental test. If they are as large
as the light-waves they will infallibly be seen ; and if they
are not seen it is because they arc smaller. I placed in
the hands of our President a bottle containing Briicke’s
particles in greater number and coarscness than those
examined by Briicke himself. The liquid was a milky
blue, and Mr. Huxley applied to it his highest microscopic
power. He satisfied me at the time that had particles
of even ygyooth of an inchin diameter existed in the
liquid they could not have escaped detection. But no
particies were seen. Under the microscope the turbid
liquid was not to be distinguished from distilled water.
Briicke, I may say, also found the particles to be of ultra-
microscopic magnitude.

But we have it in our power to imitate far more closcly
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than we have hitherto done the natural conditions of this
problem. We can generate in air, as many of you know,
artificial skies, and prove their perfect identity with the
natyral one, as regards the exhibition of a number of
wholly unexpected phenomena. By a continuous process
of growth morcover we are able to connect sky-matter, if
I may use the term, with molecular matter on the one side,
and with molar matter, or matter in sensible masses, on the
other. In illustration of this, I will take an experiment
described by M. Morren of Marseilles at the last meeting
of the British Associajion. Sulphur and oxygen contbine
to form sulphurous acid gas. It is this choking gas that
is smelt when a sulphur match is burnt in air. Two atoms
of oxygen and one of sulphur constitute the molecule
of sulphurous acid. Now it has been recently shown in
a great number of instances that waves of ether issuing
from a strong source, such as the sun or the electric light,
are competent to shake asunder the atoms of gaseous
molecules. A chemist would call this ¢ decomposition’ by
light ; but it behoves us, who are examining the power
and function of the imagination, to keep constantly before
us the physical images which we hold to underlie our terms.
Therefore I say, sharply and definitely, that the componepts
of the ,molecules of sulphurous acid are shaken asunder
by the ether waves. Enclosing the substance in a suitable
vessel, placing it in a dark room, and sending through it a
powerful beam of light, we at first see nothing: the yessel
containing the gas is as empty as a vacuum. Soon, how-
ever, along the track of the beam a beautiful sky-blue
colour is observed, which is due to the liberated particles
of sulphur. For a time the blue grows more intense ; it
then becomes whitish ; and from a whitish blue it passes
to a more or less perfect white. If the action be con-
tinued long enough, we end by filling the tube with a
D .
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dense cloud of sulphur particles, which. by the application
of proper means may be rendered visible.

Here then our ether waves untie the bond of che-
mical affinity, and liberate a body—sulphur—which, at
ordinary temperatures is a solid, and which therefore
soon becomes an object of the senses. We have first of
all the free atoms of sulphur, which are both invisible and
incompetent to stir the retina sensibly with scattgred
light. But these atoms gradually coalesce and form par-
ticles, which grow larger by continual accretion until after
a mifiute or two they appear as sky-matter. In this con-
dition they are invisible themselves, but competent to
send an amount of wave-motion to the retina sufficient
to produce the firmamental blue. The particles continuc,
or may be caused to continue, in this condition for a con-
siderable time, during which no microscope can cope with
them. But they continually grow larger, and pass by
insensible gradations into the state of cloud, when they
can no longer elude the armed eye. Thus without solu-
tion of continuity we start with matter in the molecule,
and end with matter in the mass, sky-matter being the
middle term of the series of transformations.

Instead of sulphurous acid, we might choose from a
dozen other substances, and produce the same effect with
any of them. In the case of some—probably in the case
of all—it is possible to preserve matter in the skyey con-
dition for fifteen or twenty minutes under the continual
operation of the light. During these fifteen or twenty
minutes the particles are constantly growing larger, with-
out ever exceeding the size requisite to the production of
the celestial blue. -Now when two vessels are placed
before you, each containing sky-matter, it is possible to
state with great distinctness which vessel contains the
largest particles. The retina is very sensitiffe to differences



Scientific Use of the Imagination. 35

of light, when, as here, the eye is in comparative dark-
ness, and when the quantities of wave-motion thrown
against the retina are small. The larger particles de-
clafe themselves by the greater whiteness of their scat-
tered light. Call now to mind the observation, or effort
at observation, made by our President, when he failed to
distinguish the particles of mastic in Briicke’s medium,
and when you have done so follow me. I permitted a
beam of light to act upon a certain vapour. In two
minutes the azure appeared, but at theend of fifteen minutes
it had not ceased to be azure. After fifteen minutes, for
example, its colour, and some other phenomena, pro-
nounced it to be a blue of distinctly smaller particles
than those sought for in vain by Mr. Huxley. These
particles, as already stated, must have been less than
toooooth of an inch in diameter. And now I want
you to submit to your imagination the following question :
Here are particles which have been growing continually
for fiftcen minutes, and at the end of that time are de-
monstrably smaller than those which defied the microscope
of Mr. Huxley :—what must have been the size of these
particles at the beginning of their growth? What notion
can you form of the magnitude of such particles? The
distances of stellar space give us simply a bewildering
sense of vastness without leaving any distinct impression
on the mind, and the magnitudes with which we have here
to do bewilder us equally in the opposite direction, . We
are dealing with infinitesimals compared with which the
test objects of the mlcroscope are literally immense,
From their perviousness to stellar light, and other
considerations, Sir John Herschel drew some startling con-
clusions regarding the density and weight of comets. You
know that these extraordinary and mysterious bodies some-
times throw out tails 100,000,000 of miles in length, and
D2
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50,000 miles in diameter. The diameter of our earth is
8,000 miles. Both it and the sky, and a good portion of
space beyond the sky,would certainly be includedin asphere
10,000 milesacross. Let us fill this sphere with cometary
matter, and make it our unit of measure. An easy calcu-
lation informs us that to produce a comet’s tail of the size
just mentioned about 300,000 such measures would have to
be emptied into space. Now supposc the whole of this stuff
to be swept together, and suitably compressed, what do
you suppose its volume would be? Sir John Herschel would
probably tell you that the whole mass might be carted
away at a single eflort by one of your dray-horses. Infact,
I do not know that he would require more than a small
fraction of a horse-power to remove the cometary dust.
After this you will hardly regard as monstrous a notion
I have sometimes entertained concerning the quantity of
matter in our sky. Suppose a shell to surround the
earth at a height above the surface which would place it
beyond the grosser matter that hangs in the lower regions
of the air—say at the height of the Matterhorn or Mont
Blanc. Outside this shell we have the deep blue firmament.
Let the atmospheric space beyond the shell be swept clean,
and let the sky-matter be properly gathered up. What is
its probable amount? I have sometimes thought that a
lady’s portmanteau would contain it all. I have thought
that even a gentleman’s portmanteau—possibly his snuff-
“box-might take it in. And whether the actual sky be
capable of this amount of condensation or not, I entertain
no dopbt that a sky quite as vast as ours, and as good
in appearance, could be formed from a quantity of matter
which might be held in the hollow of the hand.
Small in mass, the vastness in point of number of the
particles of our sky may be inferred from the continuity
of its light. It is not in broken patches, nor at scattered
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points that the heavenly azure is revealed. To the ob-
server on the summit of Mont Blanc the blue is as uniform
and coherent as if it formed the surface of the most close-
grained solid. A marble dome would not exhibit a
stricter continuity. And Mr. Glaisher will inform you
that if our hypothetical shell were lifted to twice the
height of Mont Blanc above the earth’s surface, we should
still have the azure overhead. Everywhere through the
atmosphere those sky-particles are strewn. They fill the
Alpine valleys, spreadmg like a delicate gauze in_front
of the slopes of pine. They sometimes so swathe the
peaks with light as to abolish their definition. This year
I have scen the Weisshorn thus dissolved in opalescent
air. By proper instruments the glare thrown from the
sky-particles against the retina may be quenched, and then
the mountain Wthh it obliterated starts into sudden defi- .
nition. Its extinction in front of a dark mountain resem-
bles exactly the withdrawal of a veil. It is the light then
taking possession of theé eye, and not the particles acting
as opaque bodies, that interfere with the definition. By
day this light quenches the stars; even by moonlight it is
able to exclude from vision all stars between the fifth and
the eleventh magnitude. It may be likened to a noise,
and the stellar radiance to a whisper ‘drowned by the
noise. Whatis the nature of the particles which shed
light? The celebrated De la Rive ascribes the haze of the
Alps in fine weather to floating organic germs. Now the
possible existence of germs in such profusion has been held
up as an absurdity. It has been affirmed that they would
darken the air, and on the assumed impossibility of their
existence in the requisite numbers, without invasion of the
solar light, a powerful argument has been based by
believers in spontaneous generation. Similar arguments
have been used by the opponents of the germ theory of
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epidemic disease, and both parties have triumphantly
challenged 4n appeal to the microscope and the chemist’s
balance to decide the question. Such arguments are-ab-
solutely valueless. Without committing myself in ‘the
least to De la Rive's notion, without offering any ob-
jection here to the doctrine of spontaneous generation,
without expressing any adherence to the germ theory of
disease, I would simply draw attention to the fact that jp
the atmosphere we have particles which defy both the
microscope and the balance, which do not darken the air,
and ‘which exist, nevertheless, in multitudes sufficient to
reduce to insignificance the Israclitish hyperbole regard-
ing the sands upon the seashore.

The varying judgments of men on these and other
questions may perhaps be, to some extent, accounted for
by that doctrine of Relativity which plays so important a
part in philosophy. This doctrine affirms that the impres-
sions made upon us by any circumstance, or combination
of circumstances, depends upon olr previous state. Two
travellers upon the same peak, the one having ascended
to it from the plain, the other having descended to it
from a higher elevation, will be differently affected by the
scene around them. To the one nature is expanding, to
the other it is contracting, and feelings are sure to” differ
which have two such different antecedent states. In our
scientific judgments the law of relativity may also play an
jmportant part. To two men, one educated in the school
of the senses, who has mainly occupied himself with obser-
vation, and the other educated in the school of imagina-
tion as well,and exercised in the conceptions of atoms and
molecules fo which we have so frequently referred,” a bit
of matter, say ygagoth of aninch in diameter, will present
itself differently. The one descends to it from his molar
heights, the other climbs to it from his molecular low-
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lands. To the one it appears small, to the other large.
So also as regards the appreciation of the most minute forms
of life revealed by the microscope. To one of these men
they naturally appear conterminous with the ultimate par-
ticles of matter, and he readlly figures the molecules from
which they directly spring; with him there is but a step
from the atom to the organism. The other discerns num-
berless organic gradations between both. Compared with
his atoms, the smallest vibrios and bacteria of the micro-
scopic field are as behemoth and leviathan. The law of re-
lativity may to some, extent explain the different attitudes
of these two men with regard to the question of spon-
taneous generation. An amount of evidence which satis-
fies the onc entirely fails to satisfy the other ; and while to
the one the last bold defence and startling expansion of
the doctrine will appear perfectly conclusive, to the other
it will present itsclf as imposing a profitless labour of
demolition on subsequent investigators.*

I trust, Mr. President, that you—whom untoward cir-
cumstances have made a biologist, but who still keep alive
your sympathy with that class of enquiries which nature
intended you to pursue and adorn—will excuse me to your
brethren if I say that some of them seem to form an inade
quate estimate of the distance which separates the micro-
scopic from the molecular limit, and that, as a consequence,
they sometimes employ a phraseology which is calculated
to mislead. When, for example, the contents of a cell are
described as perfectly homogeneous, as absolutely struc-
tureless, because the microscope fails to distinguish any
structure, then I think the microscope begins to play a mis-
chievous part. A little consideration will make it plain

* A resolute scrutiny of the experiments, recently executed with
reference to this question, is sure to yield instructive results.
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to all of you that the microscope can have no voice in the

real question of germ structure. Distilled water is more

perfectly homogeneous than the contents of any possible

organic germ. What causes the liquid to cease contracting

at 39° Fahr., and to grow bigger until it freezes? Itisa

structural process of which the microscope can take no

note, nor is it likely to do so by any conceivable exten-

sion of its powers. Place this distilled water in the field of

an electro-magnet, and bring a microscope to bear. upon *

it.  Will any change be observed when the magnet is

excited? Absolutely none; and stil}, profound and com-

plex changes have occurred. First of all, the particles of
water are rendered diamagnetically polar; and secondly,
fn virtue of the structure impressed upon it by the mag-
netic strain of its molecules, the liquid twists a ray of
light in a fashion perfectly determinate both as to quantity
and direction. It would be immensely interesting to both
you and me if one whom I hoped to see here present,* who
haabrought his brilliant imagination to bear upon this sub-
ject, could make us see as he sees the entangled molecular
processes involved in the rotation of the plane of polarisa-
tion by magnetic force. While dealing with this question,
le lived in & world of matter and of motion to which the
microscope has no passport, and in which it can offer ne aid.
‘The cases in which similar conditions hold are simply nuin-
berless, Have the diamond, the amethyst, and the countless
otlier crystals formed in the laboratories of nature and of
man no structure? Assuredly they have; but what can
the microscope make of it? Nothing. It cannot be too
distinctly borne in mind that between the microscope limit

and the true moleculsr limit there is room for infinite
utations and combinations. It is in this region that

the poles of the atoms are arranged, that tendency is given

* Sir William Thomson. d
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to their powers, so that when these poles and powers have
free action and proper stimulusin a suitable environment,
they determine first the germ and afterwards the complete
organism. This first marshalling of the atoms on which all
subsequent action depends baffles a keener power than
that of the microscope. Through pure excess of complex-
ity, and long before observation can have any voice in
the matter, the most highly trained intellect, the most re-
fined and disciplined imagination, retires in bewilderment
from the contemplation of the problem. We are struck
dumb by an astonishment which no microscope* an
relieve, doubting not only the power of our instrument,
but even whether we ourselves possess the intellectual
clements which will ever enable us to grapple with the
ultimate structural energies of nature.

But the speculative faculty, of which imagination forms
so large a part, will nevertheless wander into regions
where the hope of certainty would seem to be entirely
shut out. We think that though the detailed analysis
may be, and may cver remain, beyond us, general
notions may be attainable. At all events, it is plain that
beyond the present outposts of microscopic enquiry lies
an immense field for the exercise of the speculative power.
It is only, however, the privileged spirits who know
how to use their liberty without abusing it, who are
able to swrround imagination by the firm frontiers of
reason, that are likely to work with any profit, here.
But freedom to them is of such paramount importance
that, for the sake of securing it, a good deal of wildness
on the part of weaker brethren may be overlooked. In
more senses than one Mr. Darwin has drawn heavily
upon the scientific tolerance of his age. He has drawn
heavily upon &me in his development of species, and he
.has drawn adventurously upon smatter in his theory of
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pangenesis. According to this theory, a germ already
microscopic-is a world of minor germs. Not only is the
organism as a whole wrapped up in the germ, but cyvery
organ of the organism has there its special seed. This,
I say, is an adventurous draft on the power of matter
to divide itself and distribute its forces. But, unless we
are perfectly sure that he is overstepping the bounds of
reason, that he is unwittingly sinning against observed
fact or demonstrated lJaw—for a mind like that of Darwin
can never sin wittingly against either fact or law—we
ougltty:¥-think, to be cautious in liwmiting his intellectual
horizon. If there be the least doubt in the matter, it
ought to be given in favour of the freedom of such a
mind. To it a vast possibility is in itself a dynamic
power, though the possibility may never be drawn upon.
It gives me pleasure to think that the facts and rcason-
inge of this discourse tend rather towards the justification
of Mr. Darwin than towards his condemnation, that they
tend rather to augment than to diminish the cubic space
demanded by this soaring speculator ; for they seem to
show the perfect competence of matter and force, as re-
gards divisibility and distribution, to bear the heaviest
strain that he has hitherto imposed upon them.

In the case of Mr. Darwin, observation, imagination, and
reason combined have run back with wonderful sagacity
and success over a certain length of the line of biological
succession. Guided by analogy, in his ¢ Origin of Species,’
he placed at the root of life a primordial germ, from
which he conceived the amazing richness and variety of the
life that now is upon the earth’s surface might be deduced.
If this were true, it would not be final. The human
imagination would infallibly look behind the germ, and
enquire into the history of its genesis. Certainty is here
hopeless, but the materials for an opinion may be attaimable.
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In this dim twilight of conjecture the enquirer welcomes
every gleam, and sceks to augment his light by indirect’
incidences. He studies the methods of nature in the
ages and the worlds within his reach, in order to shape.
the course of speculation in the antecedent ages and
worlds. And though the certainty possessed by experi-
mental enquiry is here shut out, the imagination is not’
left entirely without guidance. From the examination of
the solar system, Kant and Laplace came to the conclusion
that its various bodies once formed parts of the same un-
dislocated mass ; thas matter in a nebulous form pretéded
matter in a dense form; that as the ages rolled away,
heat was wasted, condensation followed, planets were
detached, and that finally the chief portion of the fiery
cloud reached, by self-compression, the magnitude and
density of our sun. The earth itself offers evidence of a
fiery origin ; and in our day the hypothesis of Kant and’
Laplace reccives the independent countenance of spectrum
analysis, which proves the same substances to be common
to the earth and sun. Accepting some such view of
the construction of our system as probable, a desire
immediatcly arises to connect the present life of our
planet with the past. We wish to know something of our
remotest ancestry. On its first detachment from the
central mass, life, as we understand it, could hardly have
beén present on the earth. How then did it come there?
The thing to be encouraged here is a reverent freedom—a
freedom preceded by the hard discipline which checks
licentiousness in speculation—while the thing to.be re-
pressed, both in science and out of it, is dogmatism.
And here I am in the hands of the meeting—willing to end,
but ready to go on. I have no right to intrude upon
you, unasked, the unformed notions which are floating .
like clouds, or-gathering to more solid consistency in the
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modern speculative scientific mind. But if you wish me
to speak plainly, honestly, and undlsputatlously, I am
willing to do so. On the present occasion—

You are ordained to call, and I to come.

]

Two views, then, offer themselves to us. Life was pre-

scnt potentially in matter when in the ncbulous form,
and was unfolded from it by the way of natural develogp-
ment, or it is a principle inserted into matter at a later
date. With regard to the question of time, the views of
mert *have changed remarkably in .our day and genera-
tion ;. and I must say as regards courage also, and a
_manful -willingness to engage in open contest, with fair
weapons, a great change has also occurred. The clergy
of England—at all events the clergy of London—have
nerve enough to listen to the strongest views which any
one amongst us would care to utter; and they invite,
if they do not challenge, men of the most decided opinions
to state and stand by those opinions in open court. No
theory upsets them. Let the most destructive hypo-
thesis be stated only in the language current among
gentlemen, and they look it in the face. They forego
alike the thunders of heaven and the terrors of the other
place, smiting the theory, if they do not like it with
honest secular strength. In fact, the greatest cowards of
the present day are not to be found among the clergy,
but within the pale of science itself.

Two or three years ago in an ancient London College—a
clerical institution—I heard a very remarkable lecture by a
very remarkable man. Three or four hundred clergymen
were present at the lecture. The orator began with the
civilisation of Egypt in the time of Joseph ; pointing out
that the very perfect organisation of the kingdom, and
the possession of chariots, in one of which Joseph rode,
indicated a long antecedent period of civilisation. He then
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passed on to theanud of the Nile, its rate of augmentation,
‘its present thickness, and the. remains of human handy-
work found therein; thence to the rocks which bound
the Nile valley, and which teem with organic remains.
Thus in his own clear and admirable way he caused the
idea of the world’s age to expand itself indefinitely
before the mind of his audience, and he contrasted this
with the age usually assigned to the world. During his
discourse he secmed to be swimming against a stream ;
he manifestly thought that he was opposing’ a general
conviction. He expepted resistance; so did I. But it
was all a mistake: there was no adverse current, no
opposing conviction, no resistance, merely heré and there
a halfhumorous, but unsuccessful attempt to entangle’
him in his talk. The meceting agreed with all that had
been said regarding the antiquity of the earth and of
its life. They had, indeed, known it all long ago,
and they good-humouredly rallied the lecturer-.for
coming amongst them with so stale a story. It was
quite plain that this large bedy of clergymen, who
were, I should say, the finest samples of their class,
had entirely given up the ancient landmarks, and trans-
ported the conception of life’s origin to an indefinitely
distant past.

v This leads us to the gist of our present enquiry,
wh1ch is this:—Does life belong to what we call
matter, or is it an independent principle inserted into
matter at some suitable epoch—say when the physical
conditions became such as to permit. of the deyelop-
ment of life? Let us put the question with all the
reverence due to a faith and culture in which we
all were cradled—a faith and culture, moreover, which
are the undeniable historic antecedents of our present
enlightenment. I say, let us put the question reverently,
but let ms also put it clearly and definitely. Therc are
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the strongest grounds for believing that during a certain

period of its history the earth was not, nor was it fit

to be, the theatre of life. Whether this was ever a

nebulous period, or merely a molten period, does. not

much matter ; and if we revert to the ncbulous con-

dition, it is because the probabilities are really on its

side. Our question is this:—Did creative energy pause

until the ncbulous matter had condensed, until the

carth had been detached, until the solar fire had %o

far withdrawn from the carth’s vicinity as to permit a

crustr to gather round the pdanct? Did it wait until

the air was isolated, until the seas were formed, until}
evaporation, condensation, and the descent of rain had
begun, until the eroding forces of the atmosphere had .
weathered and decomposed the molten rocks so as to -
form soils, until the sun’s rays had become so tempered .
by distance and by waste as to be chemically fit for the

decompositions necessary to vegetable life? Having :
waited through those Afons until the proper conditions

had set in, did it send the fiat forth, ¢ Let Life be!’?

These questions define a hypothesis not without its diffi-

culties, but the dignity of which was demonstrated by

the noblencss of the men whom it sustained.

. Modern scientific thought is called upon to decide

between this hypothesis and another : and public thought

generally will afterwards be called upon to do the same.

You may, however, rest secure in the belief that the hypo-

thesis just sketched can never be stormed, and that it is

sure, if it yield at all, to yield to a prolonged siege. To

gain new territory modern argument requires more time

than modern arms, though both of them move with

greater rapidity than of yore. But however the con-

victions of individuals here and there may be influenced,

the process must be slow and secular which com-
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mends the rival hypothesis of Natural Evolution to the
public mind. For what are the core and essence of this
hypothesis?  Strip it naked and you stand face to face
with, the notion that not alone the more ignoble forms of
animalcular or animal life, not alone the nobler forms of
the horse and lion, not alone the exquisite and wonderful
mechanism of the human body, but that the human mind
itself—emotion, intellect, will, and all their phenomena—
were once latent in a fiery cloud. Surely the mere state-
ment of such a notion is more than a refutation. But
the hypothesis would prohebly go even further than-this. .
Many who hold it would probably assent to the position
that at the present moment all our philosophy, all our
poetry, all our science, and all our art—Plato, Shakspeare,
Newton, and Raphacl—are potential in the fires of the
sun. We long to learn something of our origin. If the
LEvolution hypothesis be correct, even this unsatisfied
yearning must have come to us across the ages which
scparate the unconscious primeval mist from the con-
sciousness of to-day. I do not think that any holder of
the Evolution hypothesis would say that I overstate it or
overstrain it in any way. I merely strip it of all vague-
ness, and bring before you unclothed and unvarnished
the notions by which it mugt stand or fall. _
Surcly these notions represent an absurdity too mon-
strous to be entertained by any sane mind. Let us,
however, give them fair play. Let us steady ourselves
in front of the hypothesis, and, dismissing all terror and
excitement from our minds, let us look firmly into it
with the hard sharp cye of intellect alone. Why are
these-notions absurd, and why should sanity reject them ?
The law of Relativity, of which we have previously spoken,
may find its application here. These Evolution notions
_are absurd, monstrous, and fit only for the intellectnal
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gibbet in relation to the ideas concerning matter which
were drilled into us when young. Spirit and matter
have ever been presented to us in the rudest contrast,
the one as all-noble, the other as all-vile. But is this
correct? Does it represent what our mightiest spiritual
teacher would call the Eternal Fact of the Universe ?
Upon the answer to this question all depends. Supposing,
instcad of having the foregoing antithesis of spirit and
matter presented to our youthful minds, we bad been
taught to regard them as equally worthy and cqually
wonderful ; to consider them. in fact as two opposite
faces of the self-same mystery. Supposing that in youth
we had been impregnated with the notion of the poet
Goethe, instead of the notion of the poet Young, looking
at matter, not as brute matter, but as ¢ the living garment
of God;’ do you not think that under these altered cir-
cumstances the law of Relativity might have had an out-
come different from its present one? Is it not probable
that our repugnance to the idea of primeval union be-
tween spirit and matter might be considerably abated ?
Without this total revolution of the notions now pre-
valent, the Evolution hypothesis must stand condemned ;
but in many profoundly thoughtful minds such a revolution
has already taken place. They degrade ncither member
of the mysterious duality referred to; but they exalt one
of them from its abasement, and repeal the divorce
hitherto existing between both. In substance, if not in
words, their position as regards the relation of spirit and
matter is: ¢ What God hath joined together let not man
put asunder.” And with regard 16 the ages of forgetfulness
which Tie between the unconscious life of the nebula and
the conscious life of the earth, it is, they would urge, but
an extension of that forgetfulness which preceded the
birth of us all.
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I have thus led you to the outer rim of speculative
science, for beyond the nebule scientific thought has
never ventured hitherto, and have tried to state that which
I considered ought, in fairness, to be outspoken. I donot
think this Evolution hypothesis is to be flouted away con-
temptuously ; I do not think it is to be denounced as
wicked. It is to be brought before the bar of disciplined
reason, and there justified or condemned. Let us hearken
to those who wisely support it, and to those who wisely
oppose it; and let us tolerate those, and they are many,
who foolishly try to do either of these things.* The ounly
thing out of place in thic discussion is dogmatism on either
side. Fear not the Evolution hypothesis. Steady your-
sclves in its presence upon that faith in the ultimate
triumph of truth which was expressed by old Gamaliel
when he said : —¢If it be of God, yc cannot overthrow it ;
if it be of man, it will come to nought.” Under the fierce
light of scientific ehquiry, this hypothesis is sure to be
dissipated if it possess not a core of truth. Trust me,
its existence as a hypothesis in the mind is quite compatible
with the simultaneous existence of all those virtues to
which the term Christian has been applied. It does not
solve—it does not profess to solve—the ultimate mystery
of this universe. It leaves in fact that mystery untouched.
For granting the nebula and its potential life, the question,
whence came they? would still remain to baflle and
bewilder us. At bottom, the hypothesis does nothing
more than ¢ transport the conception of life’s origin-fo an
indefinitely distant past.’

* In the ‘Prefatory Letter' to his ¢Lay Sermons, Mr. iquley
peaks of ‘microscopists, ignorant alike of Ihilusophy and Biology.'
With reference to one conspicuous membcer of this class, a doctor of
medicine, lately professor in a London college famous for its orthodoxy,

both Mr. Huxley and myself have long practised, and shall, I trust,
continue to practise, the tolerance recommended above.
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Those who hold the doctrine of Evolution are by no
means ignorant of the uncertainty of their data, and they
yield no more to it than a provisional assent. They regard
the nebular hypothesis as probable, and in the utter absence
of any evidence to prove the act illegal, they extend the
method of nature from the present into the past. Here the
observed uniformity of nature is their only guide. Within
the long range of physical enquiry, they have never, dis-
cerned in nature the insertion of caprice. Throughout this
range the laws of physical and intellectual continuity
havg run side by side. Having thus determined the
elements of their curve in a world of observation and
experiment, they prolong that curve into an antecedent
world, and accept as probable the unbroken sequence of
development from the ncbula to the present time.  You
never hear the really philosophical defenders of the doc-
trine of Uniformity speaking of émmpossibilities in nature.
They never say, what they are constantly charged with
saying, that it is impossible for the Builder of the universe
to alter His work. Their business is not with the possible,
but the actual—not with a world which might be, but with
a world that ¢s. This they explore with a courage not
unmixed with reverence, and according to methods which,
like the quality of a tree, are tested by their fruits.  They
liave but one desire—to know the truth. They have but
one fear—to helieve a lie. And if they know the strength
of science, and rely upon it with unswerving trust, they
also know the limits beyond which science ceases to be
strong. They best know that questions offer themselves
to thought which science, as now prosecuted, has not even
the tendency to solve. They keep such questions open,
and will not tolerate any unlawful limitation of the horizon
of their souls. They have as little fellowship with the
atheist who says there is no God, as with the theist whe
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professes to know the mind of God. ¢Two things,’ said
Immanuel Kant, ¢fill me with awe : the sta.rry heavens and
the sense of moral‘?&'ponmblhty in man’ And in his
hours of health and strength and sanity, when the stroke
of ‘action has ceased and the pause of reflection has set in,
the scientific investigator finds himself overshadowed by
the same awe. Breaking contact with the hampering
details of carth, it associates him with a power which
gives fulness and tone to his cxistence, but which he can
ncither analyse nor comprehend.

E 2
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Tue CELEBRATED FicHTE, in his lectures on the ¢ Vocation
of the Scholar,’ insisted on a culture for the scholar which
should not be one-sided, but all-sided. His intellectual
nature was to expand spherically and not in a single
direction. In one direction, however, Fichte required
that the scholar should apply himself directly to nature,
become a creator of knowledge, and thus repay by
original labours of his own the immense debt he owed
to the labours of others. It was these which enabled
him to supplement the knowledge derived from his own
researches, so as to render his culture rounded and not
one-sided.

As regards science Iichte’s idea is to some ecxtent
illustrated by the constitution and the labours of the
British Association. We have here a body of men
engaged in the pursuit of Natural Knowledge, but
variously engaged. While sympathizing with each of its
departments, and supplementing his culture by know-
ledge drawn from all of them, each student amongst us
selects one subject for the exercise of his own original
faculty—one line along which he may carry the light of

® An Address to the Mathematical and Physical Section of the
British Association assembled at Norwich on August, 19, 1868.
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his private intelligence a little way into the darkness by
which all knowledge is surrounded. Thus, the geologist
deals with the rocks ; the biologist with the conditions and
phienomena of life ; the astronomer with stellar masses and
motions ; the mathematician with the relations of space
and number; the chemist pursues his atoms, while the
physical investigator has his own large field in optical,
thermal, electrical, acoustical, and other phenomena.
The British Association then, as a whole, faces physical
nature on all sides and pushes knowledge centrifugally
outwards, the sum of its labours constituting what JPichte
might call the sphéere of natural knowledge. In the
meetings of the Association it is found necessary to re-
solve this sphere into its component parts, which take
concrete form under the respective letters of our Sections.

“This is the Mathematical and Physical Section. Mathe-
matics and physics have been long accustomed to coalesce.
For, no matter how subtle a natural phenomenon may
be, whether we observe it in the region of sense, or
follow it into that of imagination, it is in the long run
reducible to mechanical laws. But the mechanical data
once guessed or given, mathematics become all powerful
as an instrument of deduction. The command of geo-
metry over the relations of space, the far-reaching power
which organised symbolic reasoning confers, are potent
both as means of physical discovery, and of reaping the
entire fruits of discovery. Indeed, without mathematlce,
expressed or implied, our knowledge of physical science
would be friable in the extreme.

Side by side with the mathematical method ¥e have
the method of experiment. Here, from a starting-
point furnished by his own researches or those of others,
the investigator proceeds by ecombining intuition and
verification. He ponders the knowledge he possesses
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and tries to push it further, he guesses and checks his
guess, he conjectures and confirms or explodes his con-
jecture. These guesses and conjectures are by no means
leaps in the dark; for knowledge once gained casts a
faint light beyond its own immediate boundaries. There
is no discovery so limited as not to illuminate something
beyond itself. The force of intellectual penetration
into this penumbral region which surrounds actual knqw-
ledge is not, as some scem to think, dependent upon
mecthod, but upon the genius of the investigator.
Thereris, however, no genius so gjfted as not to need
control and verification. The profoundest minds know
best that Nature’s ways are not at all times their ways,
and that the brightest flashes in the world of thought are
incomplete until they have been proved to have their
counterparts in the world of fact. Thus the vocation of
the true experimentalist may be defined as the continued
excercise of spiritual insight, and its incessant correction
and realization. His experiments counstitute a body, of
which his purified intuitions are, as it were, the soul.
Partly through mathematical and partly through
experimental research, physical science has of late <ycars
assumed a momentous position in the world. Both in a
material and in an intellectual point of view it has pro-
duced, and it is destined to produce, immense changes,—
vast social ameliorations, and vast alterations in the
popular conception of the origin, rule, and governance
of natural things. By science, in the physical world,
miracles are wrought, while philosophy is forsaking its
ancient ‘'metaphysical channels and pursuing others which
have been opened or indicated by scientific research.
This must become more and more the case as philosophic
writers become more deeply imbued with the methods of
science, better acquainted with the facts which scientific
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men have won, and with the great theories which they
have elaborated.

If you look at the face of a watch, you see the hour-
and minute-hands, and possibly also a second-hand,
moving over the graduated dial. Why do these hands
move ? and why are their relative motions such as they
are observed to be? These questions cannot be answered
without opening the watch, mastering its various parts,
and ascertaining their relationship to each other. When
this is done, we find that the observed motion of the
hands follows of necessity from the inner mechanism of
the watch, when actéd upon by the force invested in the
spring.

The motion of the hands may be called a phenomenon
of art, but the case is similar with the phenomena of
nature. These also have their inner mechanism, and
their store of force to set that mechanism going, The
ultimate problem of physical science is to reveal this
mechanism, to discern this store, and to show that from
the combined action of both the phenomena of which
they constitute the basis must of necessity flow.

I thought that an attempt to give you even a brief and
sketchy illustration of the manner in which scientific
thinkers regard this problem would not be uninteresting
to you on the present occasion ; more especially as it will
give me occasion to say a word or two on the tendencies
and limits of modern science; to point out the region
which men of science claim as their own, and where it is
mere waste of time to oppose their advance, and also to
define, if possible, the bourne between this and tht other
region to which the questionings and yearnings of the
scientific intellect are directed in vain.

But here your tolerance will be needed. It was the
American Emerson, I think,’ who said that it is hardly
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possible to state any truth strongly without apparent in-
justice to some other truth. Truth is often of a dual
character, taking the form of a magnet with two poles;
and many of the differences which agitate the thinking
part of mankind are to be traced to the exclusiveness
with which partisan reasoners dwell upon one half of the
duality in forgetfulness of the other half. The proper
course appears to be to state both halves strongly,
and allow cach its fair share in the formation of*the
resultant conviction. But this waiting for the state-
ment, of the two sides of a question implies patience.
It implies a resolution to suppress indignation if the
statement of the one half should clash with our con-
victions, and to repress equally undue clation if the half-
statement should happen to chime in with our views.
It implies a determination to wait calmly for the state-
ment of the whole, before we pronounce judgment in
the form of either acquiescence or dissent.

This premised, and, I trust, accepted, let us enter upon
our task. There have been writers who affirmed that
the pyramids of Egypt were the productions of nature;
and in his early youth Alexander von Humboldt wrote a
learned essay with the express object of refuting this
notion. We now regard the pyramids as the work of
amen’s hands, aided probably by machinery of which no
record remains. We picture to ourselves the swarming
workers toiling at those vast erections, lifting the inert
stones, and, guided by the volition, the skill, and possibly
at times by the whip of the architect, placing them in
their proper positions. The blocks in this case were
moved and posited by a power external to themselves,
and the final form of the pyramid expressed the thought
of its human builder.

Let us pass from this illustration of constructive power
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to another of a different kind. When a solution of com-
mon salt is slowly evaporated, the water which holds the
salt in solution disappears, but the salt itself remains be-
hind. At a certain stage of concentration the salt can no
longer retain the liquid form ; its particles, or molecules,
as they are called, begin to deposit themselves as minute
solids, so minute, indeed, as to defy all microscopic power.
As evaporation continues solidification goes on, and we
finally obtain, through the clustering together of innu-
merable molecules, a finite crystalline mass of a definite
form. What is this form ? It sometimes seems a mixicry
of the architecture of Egypt. We have little pyramids
built by the salt, terrace above terrace from base to
apex, forming a series of steps resembling those up
which the Egyptian traveller is dragged by his guides.
The human mind is as little disposed to look wun-’
questioning at these pyramidal salt-crystals as- to
look at the pyramids of Egypt without inquiring
whence they came. How, then, are those salt-pyramids
built up ? )

Guided by analogy, you may, if you like, suppose that,
swarming among the constituent molecules of the salt,
there is an invisible population, guided and coerced by
some invisible master, and placing the atomic blocks in
their positions. This, however, is not the scientific idea,
nor do I think your good sense will accept it as a likely
one. The scientific idea is that the molecules act upon
each other without the intervention of slave labour; that
they attract each other and repel each other at certain
definite points, or poles, and in certain definite diréctions:
and that the pyramidal form is the result of this play of
attraction and repulsion. While, then, the blocks of
Egypt were laid down by a power external to themselves,
these molecular blocks of salt are self-posited, being fixed
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in their places by the forces with which they act upon
each other.

I take common salt as an illustration because it is so
familiar to us all; but any other crystalline substance
would agswer my purpose equally well. Everywhere, in
fact, throughout inorganic nature, we have this formative
power, as Fichte would call it—this structural energy
ready to come into play, and build the ultimate particles
of matter into definite shapes. The ice of our winters
and of our polar regions is its handywork, and so equally
aresthe quartz, felspar, and mica of our rocks. Our
chalk-beds arc for the most part composed of minute
shells, which are also the product of structural encrgy ;
but behind the shell, as a whole, lies a more remote and
subtle formative act. These shells are built up of little
crystals of calc-spar, and to form these crystals the struc-
tural force had to deal with the intangible molccules of
carbonate of lime. This tendency on the part of matter
to organize itself, to grow into shape, to assumne definite
forms in’obedience to the definite action of force, is, as I
have said, all-pervading. It is in the ground on which
you tread, in the water you drink, in the air you breathe.
Incipient life, as it were, manifests itself throughout the
whole of what we call inorganic nature.

The forms of the minerals resulting from this play of
-polar forces are various, and exhibit different degrees of
complexity. Men of science avail themselves of all
possible means of exploring their molecular architecture.
For this purpose they employ in turn as agents of ex-
ploration, light, heat, magnetism, electricity, and sound.
Polarized light is especially useful and powerful here. A
‘beam of such light, when sent in among the molecules of
a crystal, is acted on by them, and from this action we
infer with more or less of clearness the manner in which
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the molecules are arranged. That differences, for ex-
ample, exist between the inner. structure of rock salt and
crystallized sugar or sugar-candy, is thus strikingly re-
vealéd. These differences may be made to display them-
selves in chromatic phenomena of great splendéur, the
play of molecular force being so regulated as to remove
some of the coloured constituents of white light, and to
leave others with increased intensity behind.

And now let us pass from what we are accustomed to
regard as a dead mineral to a living grain of corn. When
it is cxamined by polarized light, chromatic phenomena
similar to those noticed in crystals are observed. And
why? Because the architecture of the grain resembles the
architecture of the crystal. In the grain also the molecules
are set in definite positions, and in accordance with their
arrangement they act upon the light. But what has built
together the molecules of the corn? I have already said
regarding crystalline architecture that you may, if you
please, consider the atoms and molecules to be placed in
position by a power cxternal. to themselves, The same
hypothesis is open to you now. DBut if in the case of
crystals you have rejected this notion of an external
architect, I think you are bound to reject it now, and to
conclude that the molecules of the corn are self-posited by
the forces with which they act upon each other. It would
be poor philvsophy to invoke an external agent in the one
case and to reject it in the other. ,

Instead of cutting our grain of corn into slices and
subjecting it to the action of polarized light, let us place
it in the earth and subject it to a certain degree of wdrmth,
In other words, let the molecules, both of the gorn and
of the surrounding earth, be kept in that state of agitation
which we call warmth. Under these circumstances, the
grain and the substances which surround it interact, and
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a definite molecular architecture is the result. A bud is
formed ; this bud reaches the surface, where it is exposed
to the sun’s rays, which are also to be regarded as a kind
of vibratory motion. And as the motion of common heat
with which the grain and the substances surrounding it
were first endowed, enabled the grain and these substances
to exercise their attractions and repulsions, and thus to
coalesce in definite forms, so the specific motion of the
sun’s rays now enables the green bud to feed upon fhe car-
bonic acid and the aqueous vapour of the air. The bud ap-
propriates those constituents of both for which it has an
clective attraction, and permits the other constituent to
resume its place in the air. Thus the architecture is
carried on. Forces are active at the root, forces are
active in the blade, the matter of the earth and the matter
of the atmosphere are drawn towards both, and the plant
augments in size. We have in succession the bud, the
stalk, the car, the full corn in the ear; the cycle of mole-
cular action being completed by the production of grains
similar to that with which the process began.

Now there is nothing in this process which necessarily
eludes the conceptive or imagining power of the purely
human mind. An intellect the same in kind as our own
would, if only sufficiently expanded, be able to follow the
whole process from beginning to end. It would see every
molecule placed in its position by the specific attractions
and repulsions exerted between it and other molecules,
the whole process and its consummation being an instance
of the play of molecular force. Given the grain and its
environment, the purely human intellect might, if suffi-
ciently expanded, trace out & priori every step of the
process of growth, and by the application of purely me-
chanical principles demonstrate that the cycle must end,
as it is seen to end, in the reproduction of forms like that
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with which it began, A similar necessity rules here to that
which rules the planets in their circuits round the sun.
You will notice that I am stating my truth strongly, as
at the beginning we agreed it should be stated. ButI
must go still further, and affirm that in the eye of science
the antmal body is just as much the product of molecular
force as the stalk and ear of corn, or as the crystal of salt
or sugar. Many of the parts of the body are obviously
mechanical. Take the human heart, for example, with its
system of valves, or take the exquisite mechanism of the eye
or hand. Animal heat, moreover, is the same in kind as the
heat of a fire, being prdduced by the same chemical pro-
cess. Animal motion, too, is as directly derived from the
food of the animal, as the motion of Trevethyck’s walking-
engine from the fuel in its furnace. As regards matter,
the animal body creates nothing; as regards force, it
creates nothing. 'Which of you by taking thought can
add one cubit to his stature ? All that has been said, then,
regarding the plant may be restated with regard to the
animal. Every particle that ehters into the composition
of a muscle, a nerve, or a bone, has been placed in its
position by molecular force. And unless the existence of
law in these matters be denied, and the element of caprice
introduced, we must conclude that, given the relation of
any molecule of the body to its environment, its position
in the body might be determined mathematically. Our
difficulty is not with the guality of the problem, but with
its complemty, and this difficulty might be met by the
simple expansion of the faculties which we now possess.
Given this expansion, with the necessary molcculardata,
and the chick might be deduced as rigorously and as
logically from the egg as the existence of Neptune was
deduced from the disturbances of Uranus, or as conical re-
fraction was deduced from the undulatory theory of light.
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You see I am not mincing matters, but avowing nakedly
what many scientific thinkers more or less distinctly be-
lieve. The formation of a crystal, a plant, or an animal,
is in their eyes a purely mechanical problem, which
differs from the problems of ordinary mechanics in the
smallness of the masses and the complexity of the pro-
cesses involved. IHere you have one half of our dual
truth ; let us now glance at the other half. Associated with
this wonderful mechanism of the animal body wé have
phenomena no less certain than those of physics, but
between which and the mechanism we discern no neces-
sary connexion. A man, for example, can say [ feel, I
think, I love ; but how doces consciousness infuse itsclf into
the problem? The human brain is said to be the organ
of thought and feeling; when we are hurt the brain feels
it, when we ponder it is the brain that thinks, when our
passions or aflections are excited it is through the instru-
mentality of the brain. Let us endeavour to be a little
more precise here. I hardly imagine there exists a
profound scientific thinker, who has reflected upon the
subject, unwilling to admit the extreme probability of the
hypothesis, that for every fuct of consciousness, whether
in the domain of sense, of thought, or of emotion, a certain
definite molecular condition is sct up in the brain; who
does not hold this relation of physics to consciousness to be
invariable, so that, given the state of the brain, the cor-
responding thought or feeling might be inferred ; or given
the thought or feeling, the corresponding state of the
brain might be inferred.

But how inferred? It is at bottom not a case of
logical inference at all, but of empirical association. You
may reply that many of the inferences of science are
of this character; the inference, for example, that an
electric current of a given direction will deflect a mag-
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netic needle in a definite way ; but the cases differ in
this, that the passage from the current to the needle, if
not demonstrable, is thinkable, and that we entertain no
doubt as to the final mechanical solution of the prob-
lem! But the passage from the physics of the brain to
the corresponding facts of consciousness is unthinkable.
Granted that a definite thought, and a definitc mole-
cular action in the brain occur simultancously; we do
not possess the intellectual organ, nor apparently any
rudiment of the organ, which would enable us to pass,
by a process of reasoning, from the one to the other.
They appear together; but we do not know why. Were
cur minds and senscs so expanded, strengthened, and
illuminated as to enable us to see and feel the very mole-
cules of the brain; were we capable of following all their
motions, all their groupings, all their clectric discharges,
if such there be; and were we intimately acquainted with
the corresponding states of thought and fecling, we should
be as far as ever from the solution of the problem. ¢How
are these physical processes connected with the facts of
consciousness ¥°  The chasm between the two classes of
phenomena would still remain intellectually impassable.
Let the consciousness of love, for example, be associated
with a right-handed spiral motion of the molccules of the
brain, and the consciousness of hate with a left-handed
spiral motion. We should then know when we love that
the motion is in one direction, and when we hate that
the motion is in the other; but the ¢ wiy? * would ré¢main
as unanswerable as before.

In affirming that the growth of the body is mechanieal,
and that thought, as exercised by us, has its correlative
in the physics of the brain, I think the position of the
‘ Materialist” is stated, as far as that position is a tenable
one. I think the materialist will be able finally to main-
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tain this position against all attacks; but I do not think,
in the present condition of the human mind, that he can
pass beyond this position. I do not think he is entitled
to say that his molecular groupings and his molecular
motions ezplain everything. In reality they explain
nothing. The utmost he can affirm is the association of
two classes of phenomena, of whose real bond of union he
is in absolute ignorance. The problem- of the connexion
of body and soul is as insoluble in its modern form %s it
was in the prescientific ages. Phosphorus is known to
enter into the composition of the human brain, and a
trenchant (erman writer has exclaimed, * Ohne Phosphor,
kein Gedanke.” That may or may not be the case; but
even if we knew it to be the case, the knowledge would
not lighten our darkness. - On both sides of the zone
here assigned to the materialist he is equally helpless. If
you ask him whence is this ¢ Matter’ of which we have
been discoursing, who or what divided it into molecules,
who or what impressed upon them this nccessity of
running into organic forms, he has no answer. Science
is mute in reply to these questions. But if the materialist
is confounded and science rendered dumb, who else is
prepared with a solution? To whom has this arm of the
Lord been revealed? Let us lower our heads and ac-
knowledge our ignorance, priest and philosopher, one and
all. Perhaps the mystery may resolve itself into know-
ledge at some future day. The process of things upon
this earth has been one of amelioration. It is a long way
from the Iguanodon and his contemporaries to the Pre-
sident ‘and Members of the British Association. And
whether we regard the improvement from the scientific or
from the theological point of view, as the result of pro-
gressive developiment, or as the result of successive exhi-
bitions of creative energy, ncither vicw entitles us to
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assume that man’s present faculties end the series,—that
the process of amelioration stops at him. A time may
therefore come when this ultra-scientific region by which
we are now enfolded may offer itself to terrestrial, if not
to human investigation. Two-thirds of the rays emitted
by the sun fail to arouse in the eye the sense of vision.
The rays exist, but the visual organ requisite for their
translation into light does not exist. And so from this
region of darkness and mystery which surrounds us, rays
may now be darting which require but the development
of the proper intellegtual organs to translate thend ‘into
knowledge as far surpassing ours as ours surpasses that of
the wallowing reptiles which once held possession of this
planet. Meanwhile the mystery is not without its uses.
It certainly may be made a power in the human soul;
but it is a power which has feeling, not knowledge, for its
base. It may be, and will be, and we hope is turned to
account, both in steadying and strengthening the intellect,
and in rescuing man from that littleness to which, in the

struggle for existence, or for precedence in the world, he
is continually prone.
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FARLIER THOUGHTS.*

— (o

N )
A work recently published by Mr. Murray contains
a sketch of the grounds on which the most advanced
sciefitific thinkers of the present day base their con-
victions as to the physical character of Light and Heat.
The fundamental idea there developed is, that the
phenomena of light and heat, like those of sound, are
essentially meehanical. Preciscly the same reasoning
applies to the vibrating ether which produces the one as
to the vibrating air which produces the other, and both
are dealt with substantially as we should deal with the
waves of a liquid or the swing of a pendulum. Reflection
on this subject has suggested the thought that the con-
siderations brought forward in the sketch referred to may
apply themsclves to certain phenomena which are usually
considered to lie outside the pale of physics, and thus may
indicate new relationships between man regardegl as a
being of intellect and emotion, and the wondrous material
system in the midst of which he dwells.

AN our intercourse with the external world consists
exclusively in an interchange of motion. From a vibrat-
ing, sonorous body, for example, pulses are sent to the
ear and stir the auditory nerve to motion. From a lumi-
nous body pulses arc sent to the eye, and stir the optic
nerve to motion. Other pulses of different periods strike

* From an article headed ‘Physics and Metaphysics,’ in the Saturdey
Review for August 4, 1860.
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upon other nerves, and produce the sensation of heat;
but, in all cases, whether it be light, or sound, or ordinary
feeling, the excitement of the nerves, regarded more
stribt]y, is the excitement of motion. And if the motion
be induced by internal causes instead of external, is it not
fair to infer that the effect on consciousness will be the
same? Let any nerve, for example, be thrown by morbid
action into the precise state of motion which would be
communicated to it by the pulses of a heated body, surely
that nerve will declare itself hot—the mind will accept
the subjective intimation exactly as if it were objective.
The retina, as is well known, may be excited by purely
mechanical means. A blow on the eye will cause a lumi-
nous flash, and the mere pressure of the finger on the
external ball will produce a star of light, which Newton
compared to the circles on a peacock’s tail. Disease
makes people see visions and drcam dreams; but, in all
such cases, could we examine the organs implicated, we
should, on philosophical grounds, expect to find them in
that precise molecular condition which the real objects, if
present, would superinduce.

The colour of light is determined by the frequency of
the cthercal vibrations, as the pitch of sound is determined
by the frequency of the aérial ones. The red or purple,
for example, of a British maiden’s cheek and lips, the blue,
violet, or brown of her eyes, have their strict physical
equivalents in the lengths of the waves which issug from
them; and these waves are not only as truly mechanical
as the waves of the sea, but they are capable of having
their mechanical value expressed in numbers. “In the
work already referred to, a chapter is devoted to the
relation which subsists between light and heat and mere
mechanical work. In virtue of this relation we can tell the

precise amount of work which & given amount of sunshine
¥ 2
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can perform. Now, the hue of the cheek is caused by
the extinction of certain of the solar rays by the
colouring matter of the cheek, the residual colour being
that seen. Could we interpose the substance to which
some English cheeks owe their bloom in the path of
a beam passing through a prism, we should probably
find the orange and yellow and green of the prismatic
spectrum more or less absorbed, the red and a portion qf
the blue being transmitted. This would give us a purplish
blush resembling that of the permanganate of potash,
commonly called the mineral chameleon, a solution of
which acts upon the spectrum in the manner just described.
Inasmuch, then, as we can calculate with perfect exact-
ness the mechanical value of the total light which falls
upon the cpidermis] a certain fraction of this will express
the mechanical value of the cheek’s colour. We do not
therefore jest, but speak the words of truth and soberness
when we affirm that the rays to which the tinting of any
given check is due would, if mechanically applied, be
competent to move a wheclbarrow through a certain
space, or to lift a scuttle of coals to a certain calculable
elevation. '

But the human face and eyes flush at times with a
radiance which might well be taken for a direct spiritual
emanation entirely independent of ¢brute matter.” Let
us examine this point a little. Musical instruments,
and a‘lso the human voice, have a peculiarity as regards
their sounds which differs from mere pitch. A clarionet
and a violin, for example, may be both pitched to
the same note, but a listener who sees neither can at
once tell that the qualities of the notes are different.
This difference is what the French call timbre, and the
Germans, we believe, Klang. So, also, we can distinguish
one vowel from another, though all may have the same



Earlier, Thoughts. 69

pitch. The difference here, according to the recent in-
vestigations of Helmholtz, is due to the fact that certain
incidental notes commingle in each case with the principal
one,,and produce a composite result. The ¢harmonics’
of a string are known to be due to minor vibrations which
superpose themselves upon the principal ones, as small
ripples cover parasitically the surfaces of large sea~waves.
The notes of the true simple wave and of its parasites
are heard at once, and it is the variation of the latter
which produces differences in.the #mbre of a musical
instrument or of the hyman voice. .

In speculating on those more subtle phases of expression
to which we have above referred, might we not offer the
conjecture that they are not due to those waves alone
which make the eyes violet or give the cheek its rose, but
are a result produced by the compounding of these with
incidental waves, which influence the colour as the har-
monic waves of sound influence the pure quality of a note ?
We have often watched with deep interest and sympathy
the countenances of some of the praying women in the
churches of the Continent. We have seen a penitent
kneeling at a distance from the shrine of the Virgin, as if
afraid to come nearer. Suddenly a glow has overspread
her countenance, strengthening in radiance, till at length
her very soul seemed shining through her features. Sure
of her acceptance, she has confidently advanced, fallen
prostrate immediately in front of the image, and remgined
there for a time in silent ecstasy. We have watched the
ebbing of the spiritual tide, and remarked the felicitous
repose which it left behind. At each new phase of emotion
the #mbre of this woman’s countenance changed, and

The music breathing from her face
became altered in quality.
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The tendency of the above remarks is to show that
the most subtle phases of ‘expression’ have at least
a proximate mechanical origin. The splendours of the

1mper1al Eleiinore '—the ¢languors of her love deep
eyes '—are all reducible to the same cause ; and not only
so, but they actually exist for a time in space, isolated
alike from her and her worshipper. Every gleam of
those eyes, every flush of her brows, every motion of her
lips requires the ether for its transmission, and a cerfain
calculable time to pass from her to him. During this
timey the cxpression which is to stir the soul, to kindle
love or quench it, exists in space as a purely mechanical
affection of matter; and, for aught we know, a slight
steepness in the front of an ethereal billow, a slight curl
of its crest, or some other accident of form, may de-
termine whether the recipient of its shock is to be clated
with joy or steeped in misery.

The philosophy of the future will assuredly take more
account than that of the past of the relation of thought
and feeling to physical processes; and it may be that
the qualitics of the mind will be studied through the
organism as we now study the character of a force
through the affections of ordinary matter. We believe
that every thought and every feeling has its definite
mechanical correlative—that it is accompanied by a cer-
tain separation and remarshalling of the atoms of the
brain. This latter process is purely physical ; and were
the faculties we now possess sufficiently strengthencd,
without the creation of any new faculty, it would doubtless
be within the range of our augmented powers to infer from
the molecular state of the brain the character of the
thought acting on it, and conversely to infer from the
thought the exact molecular condition of the brain. We
do not say—and this, as will be seen, is all-important—
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that the inference here referred to would be an & priori
one. But by observing, with the faculties we assume, the
state of the brain and the associated mental affections,
both might be so tabulated side by side that, if one were
given, a mere reference to the table would declare the
other. Our present powers, it is true, shrivel into nothing-
ness when brought to bear on such a problewn, but it is
because of its complexity and our limits that this is the
case. The quality of the problem and the quality of our
powers arc, we believe, so related, that a mere expansion
of the latter would enable them to cope with the former.
Why, then, in scientific' speculation should we turn our
cyes exclusively to the humble past? May it not be that
a time is coming—ages no doubt distant, but still ad-
vancing—when the dwellers upon earth, starting from the
gross human brain of to-day as a rudiment, may be able
to apply to these mighty questions faculties of commen-
surate extent? Given the requisite expansibility to the
present senses and intelligence of man—given also the
time necessary for their expansion—and this high goal
may be attained. Development is all that is required,
and not a change of quality. There need be no absolute
breach of continuity between us and our loftier brothers
yet to come.

We have guarded ourselves against saying that the
inferring of thought from material combinations and
arrangements would be an inference & priori. The infer-
ence meant would be the same in kind as that which the
observation of the effects of food and drink upon the mind
would enable us to make, differing only from the latter
in the degree of analytical insight which we suppose
attained. Given the masses and distances of the planets,
we can infer the perturbations consequent on their mutual
attractions. Given the nature of a disturbance in water,
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air, or ether—from the physical qualities of the medium
we can infer how its particles will be affected. Here
the mind runs with certainty along the line of thought
which connects the phenomena, and from beginning to
end finds no break in the chain. But when we endeavour
to pass by a similar process from the phenomena of
physics to those of thought, we meet a problem which
transcends any conceivable expansion of the powers which
we now possess. We may think over the subject again
and again, but it eludes all intellectual presentation. We
stand at length face to face with the Incomprehensible.
The territory of physics is wide, but it has its limits from
which we look with vacant gaze into the region beyond.
Whence come we; whither go we? The question dies
without an answer—without even an echo—upon the
infinite shores of the Unknown. Let us follow matter
to its utmost bounds; let us claim it in all its forms to
experiment with and to speculate upon. Casting the
term ¢ vital force’ from our vocabulary, let us reduce, if
we can, the visible phenomena of life to mechanical
attractions and repulsions. Having thus exhausted
physics, and reached its very rim, the real mystery still
looms beyond us. We have, in fact, made no step
towards its solution. And thus it will ever loom—
ever beyond the bourne of knowledge—compelling the
philosophies of successive ages to confess that

3

We are such stuff
As dreams are made of, and our little life
s rounded with a sleep.
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BLACELEY, M.A. and Dr. CArRL MARTIN
FRIEDLANDER. Post 8vo. 7s. 6d. <

The Mastery of Languages; or,
the Art of Speaking Foreign Tongues
Idiomatically. By Tnomas PRENDERGAST,
Jate of the Civil Service at Madras. Second
Editich, 8vo. 6s.

Miscellaneous Works and Popular Metaphysics.

The Essays and Contributions of
A. K. H. B. Author of ‘The Recreations of
& Country Parson.’” Uniform Editions :—

Recreations of & Country Parson.
Firer and SrCOND SERIES, 3s. 6d. each.

The Commonplace Philosopher in
Town and Country. Crown 8vo. 3s. 6d.

Tieisure Hours in Town ; Easays Consola-
tory,Xsthetical, Moral, Social, and Domestic.
. Crown 8vo. 8s. 6d.

The Autumn Holidays of a Country
Parson. Crown 8vo. 3s. 6d.

The Graver Thoughts of & Country
Parson. Frrst and SecoND SERIES, crown
Bvo. 8s. 6d, each,

Critical Hasays of a Country Parson,
selected from Essays contributed to Fraser's
Magazine. Crown 8vo. 8s. 6d.

Bnndsy.&'ﬁemoom at the Parish
Church of a Scottish University City.
Crown 8ve. 84, 6d.

Lessons of 9Middle Age, with some

Account of variows Cities and Men.
emnm.o..

m d Gomfort Spoken from s
G;P&pt Crown 8vo, 8s, 6d.

w Aspects of TUnochanged
Traths; Memorialy of St. Andrews Sandays.
" 'Crown 8. 8, 6.

Short Studies on Great Subjects,
By James Antroxy Frounk, M.A. late
Fellow of Exeter College, Oxford.” Third
Edition, 8vo. 12s.

Lord Macaulay’s Miscellaneous
Writings:—

Lisrary EnITION, 2 vols. 8vo. Portrait, 21s.

Prorur’s Epition, 1 vol crown 8vo. 4s. 6d.

The Rev. Sydney Smith’s Mis-
cellaneous Works; including his Contribu-
tions to the Edinburgh Review. 1 vol.
crown 8vo. 6s.

The Wit and Wisdom of the Rev.
SypNry Swmrrm: a Selection of the most
memorable Passages in his Writings and
Conversation. 16mo. 3s. 6d.

The Silver Store. Collected from
Medimval Christian and Jewish Mines. By
the Rev. 8. BARING-GouLp, M.A, Crown
8vo, 3s. 6d.

Traces of History in the Names
of Places ; with a Vocabulary of the Roots
out of which Names of Places in England
and Wales are formed. By FLAVELL
Epyuxps. Crown 8vo. 7s.6d.

Bssays selected from Contribu-
tions to the Edinburgh Review. By HENRY
Rocers, Second Edition. 8 vols, fop. 21s.

Reason and 'Faith, their Claims and
Conflicts. By the same Author. New
Edition, revised. Crown 8vo. price 6s, 6d.
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The Eclipse of Faith ; or,a Visit toa
Religious Sceptic. By llnmr RoGErs,
Eleventh Edition, Fep. 5s.

Defenoce of the Bolipse of Faith, hy its

. Author, Third Edition. Fep. 3s. 6d.

Belections from the Correspondence
of R. E. H. Greyson. By the same Author.
Third Edition. Crown 8vo. 7s, 6d.

Families of Speech, Four Lectures
delivergg at the Royal Institution of Great
Britain; with Tables and a Map. By the
Rev. F. W. Farnar, M.A, F.R.S. Post
8vo. [ Nearly ready.

Chips from a German Workshop ;
being Iissays on the Science of Religion,
and on Mythology. Traditions, and Customs.

» ByMax MuLLER, M.A. Fellow of All Souls
College, Oxford, Second I.dition, revised,
with an INDEX, 2 vols. §vo. 21s.

‘Word Gossip; a Scrics of Familiar
Tissays on Words and thdir Peculiarities.
By the Rev. W. L. BrAckLey, M..>,  Fep.
8vo. bs.

Menes and Cheops identified in Iis-
tory under Different Names; with other
Cosas. By CarwL Vox Rixarr. 8vo.with
b INustrations, price 10s. 6d.

An Introduction to Mental Phi-
losophy, on the Inductive Method. By
J. D. Monrrr, MLA. LL.D, 8vo. 12s.

Elements of Psychology, containing the
Analysis of the Intellectual Powers, By
the same Author. Post 8vo. 7s. 6d.

The Secret of Hegel: being tho
Hegelian System in Origin, Principle, Form,
and Matter. By JamEs HuicmsoN Srik-
LING. 2 vols, 8vo. 28s.

The Senses and the Intellect.
By Avkxaxper Baix, LL.D. Prof. of Logic
in the Univ. of Aberdeen. Third Edition.
8vo. 10s,

The Emotions and the Will, by the
same Author. Second*Edition. 8vo, 15s
On the Btudy of Character, imoluding
an Estimate of Phrenology. By the same

Author. 8vo. 9s.

Astronomy, Meteorology,

Ouflines of Astronomy. By Sir
J. F. W. HerscarL, Bart. M.A, New
Edition, revised ; with Plates and Woodcuts.
8vo. 18s,

Saturn and its System. By Ruwu-
ARD A, Procror, B.A, late Scholar of St.

+ John’s Coll. Camb. and King’s Coll. London.
8vo. with 14 Plates, 145,

The Handbook of the Stars. Bythesame
Author. Square fop. 8vo. with 3 Maps,
price bs. '

Mental and Moral Science:
Compendium of Psychology and Etliu.
By the same Author.
Crown 8vo. 10s. 6d.

Btrong and Free; or, Fimt Steps
towards Social Science. By the Author of
¢My Life and What shall I do with it?’
8vo. 10s. 6d.

The Philosophy of Necessity; or,
Natural Law as applicable to Mental, Moral.
and Social Science. By CHABLES BRAY.
Second Edition. 8vo. 9s.

The Education of the Feelings and
Affections. By the same Aathor, Third
Edition. 8vo. 3s. 6d.

On Foroe, its Mental and Moral Corre-
lates. By the same Author. 8vo. ba.

Mind and Manner, or Divorsities of
17‘“13:! By JAwLs FLAMANK.-. Post  8vo.
8. .

Characteristics of Men, Mann
Opinions, Times. By AxTrHONY, T
Earl of SHAFTESBURY, Published from the
Edition of 1713, with Engravings designed
by the Author; and Edited, with Marginal
Aualysis, Notes, and Illustrations, by the
Rev. W. M. Haten, M.A. Fellow of New
College, Oxford, 8 vols, 8vo. Vour. I
price 14s,

A Treatise on Human Nature;
being an Attempt to Introduce the Expe-
rimental Method of Reasoning into Moral
Subjects. By Davip Hume. Edited, with
a Preliminary Dissertation and Notes, by
T. H. Grekx, Fellow, and T. H. Grosg,
late Scholar, of Balliol College, Oxford.

[2r the press.

Essays Moral, Political, and Li-
terary. By Davip Humk. By the same
Editors, [In the press.
*,* The above will form n new editlon of

Davip Humr's Philosophical Works, com-

plete in Four Volumes, to be had in Two

separate Sections as announoed.

DPopular Geography, d&e.

Celestial Objects for Common
Telescopes. By 1. W. WeBB, M.A. F.R.A.8.
Second Editien, revised with
Map of the Moon and Woodouts. 18mo.
price 7s, 6d,

Navigation and Nautical As-
tronomy (Practical, Theoretical, Scientific)
for the use of Students and Practical Men.
By J. Merrrrierp, FRAS. sad 8.
Evers, 8vo. 145,

-
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A General Dictionary of Geo-
grephy, Descriptive, Physical, Statistical,
snd Historical ; forming a complete
Gazetteer. of the World. By A. Kerrn
Jomwstow, F.RS.E. New Edition. Bvo.
price Bls. 6d.

M‘Culloch’s Dictionary, Geogra-
phical, Statistical, and Historical, of the
various Countries, Places, and principal
Natural Objects in the World. Revised
Edition, with the Statistical Information
throughout brought up to the latest returns.
By FREDERICK MARTIN. 4 vols. 8vo. with
caloured Maps, £4 4s.

A Manual of Geography, Physical,
Industrial, and Political. By W. Hucnes,
F.R.G.8. Prof. of Geog. in King’s Coll. and in
Queen’s Coll. Lond. With 6 Maps. Fep. 7s.6d.

The States of the River Plate:
their Industries and Commerce, Sheep
Farming, Bheep Breeding, Cattle Feeding,
and Meat ing; the Employment of
Capital, Land and Stock and their Values,
Labour and its Remuneration. By WiLrFrID
g..am;:, Buenos Ayres, Second Edition.

vo. 1

Maunder’s Treasury of Geogra-
phy, Physical, Historical, Descriptive, and
Political. Edited by W. Hueurs, F.R.G.S.
With 7 Maps and 16 Plates. Fep. 10s. 6d.

Geography for Schools
and General Readers. By M. F. Maury,
LL.D. Fep. with 2 Charts, 268 -

Natural History and Pdpular Seience.

Ganot’s Elementary Treatise on
Physics, Experimental and Applied, for the
use of Colleges and Schools. Translated and
Edited with the Author’s sanction by
E. Atkinsoy, Ph.D. F.C.8. New Edition,
revised and enlarged ; with a Coloured Plate
and 620 Woodcuts. Post 8vo. 15s.

The Elements of Physics or
Natural Philosophy. By Nein Annorr,
MD. FRS. Physician-Extraordinary to
the Queen. Sixth Edition, re-written and
completed. 2 Parts, 8vo, 21s.

Dove’s Law of Storms, considered in
connexion with the ordinary Movements of
the Atmosphere. Translated by R. H.
Scort, M.A. T.C.D. 8vo. 10s. 6d.

Bound : a Course of Eight Lectures de-
livered at the Royal Institution of Great
Britain. By Profesor JonN TyNpavr,
LLD. F.RS. Crown 8vo. with Portrait
and Woodcuts, 9s.

Heat Oonsidered as a Mode of
Motion, ‘By Professor JouN TYNDALL,
LLD.FRS, Third Edition. Crown 8vo.

. with Woodcats, 10s. 6d.

Light: its Taftuence on Life and Health.
By Foreks Winsrow, M.D. D.C.L. Oxon.
(Hon) Fop. 8vo. 6,

A Treatise on Electricity, in

‘M and Piactice. By A. Dk La ’Rlvu,

- Prof. 4n the Academy of Geneva. Trans-
lated by C. V. WALRER, F.RS. 8 vols.
8vo. with Woodeuts, £8 13s.

The Correlation of Physical
Forces. By W. R. Grove, Q.C. V.I.R.S.
Fifth Kdition, revised, and Augmented by a
Discourse on Continuity. 8vo. 10s. Gd.
The Discourse on Continuity, scparatcly,
price 2s. 6d.

Manual of Geology. ByS. Havourow, -
M.D. F.R.8. ¥ellow of Trin. Coll. and Prof.
of Geol in the Univ. of Dublin. Second
Edition, with 66 Woodeuts. Fep. 7s. 6d.

A Guide to Geology. By J. Puiurs,
M.A. Prof. of Geol. in the Univ. of Oxford.
Fifth Edition. Fep. 4s.

The Scenery of England and
‘Wales, its Character and Origin ; being an
Attempt to trace the Nature of the Geo-
logical Causes, especially Denudation, by
which the Physical Featuves of the Country
have been I'roduced. By D. MackinTosir,
F.G.8. Post 8vo. with 89 Woodcuts, 12s.

The Student’s Manual of Zoology
and Comparative Physiology. By J. Bur-
Ny Yeo, M.B. Resident Medical Tutor
and Lecturer on Animal Physiology in
King's College, London, [ Nearly ready. .

Van Der Hoeven’s Handbook ofs
Zooroay. Translated from the Second
Dutch Edition by the Rev. W. Crark,
M.D. F.RS. 2 vols. 8vo. with 24 Plaies of
Figures, 60s.

Professor Owen’s. Lectures on
the Comparative Auatomy and Physiology .-
of the Invertcbrate Apimals,  Second
Editicn, with 235 Woodeuts, 8vo, 21s.
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The Comparative’ Anatomy and
Physiology of the Vertebrate Animals, By
,  Ricuarp Owex, FR.S. DCL. With

1,472 Woodcuts. 3 vols. 8vo. £3 13s. 6d.

The Primitive Inhabitants of
Scandinavia. Containing a Description of
the Implements, Dwellings, Tombs, and
Mode of Living of the Savages in the North
of Eurepe during the Stone Age. By Sven
Nissoy. With an Introduction by Sir
Jorx Lusmock, 16 Plates of Figures and
8 Woodcuts. 8vo. 18s.

Homes without Hands: a Descrip-
tion of the Habitations of Animals, classed
according to their Principle of Construction.
By Rev. J. G. Woop, M.A. F.LS. With
about 140 Vignettes on Wood (20 full size
of page). New Edition. 8vo. 21s.

Bible Animals; being @ Description of
Every Living Creature mentioned in the
Seripturcs, from the Ape to the Coral. By
the Rev. J. G. Woon, M A, F.L.. With
about 100 Vignettes on Wood (20 full size
of page). 8vo. 21s. .

The Harmonies of Nature and
Unity of Creation. Dy Dr. G. IIARTWIG.
8vo. with numerous 1lustrations, 18s.

The Bea and its Living Wonders. By
the same Author. Third Edition, enlarged.
8vo. with many Illustrations, 21s.

The Tropical World. By the same Author.
With 8 Chromoxylographs and 172 Wood-
cuts. 8vo. 21s.

The Polar World: a Popular Description of
Man and Nature in the Arctic and Antarctic
Regions of the Globe. By the same Author.
With 8 Chromoxylographs, 3 Maps, and 85
Woodcuts. 8vo. 21s.

A Familiar History of Birds.
By E. Staxtey, D.D. late Lord Bishop of
Norwich. Fep. with Woodecuts, 3s. 6d.

Kirby and Spence’s Introduction
to Entomology, or Elements of the Natural
History of Insects, Crown 8vo. bs.

’

Maunder’s Treasury of Natural
History, or Popular Dictionary of Zoology.
Revised and corrected by T. 8. Cossorn,
M.D. Fep. with 900 Woodcuts, 10, 6d.

The Elements of Botany for
Families and Schools, Tenth Edition, re-

vised by Tmomas Moorg, F.LS. Fep. .

with 154 Woodcuts, 2s. 6d.

The Treasury of Botany, or
Popular Dictionary of the Vegetable King-
dom ; with which is incorporated a Glos-
sary of Botanical Terms. Edited b,
J. LixpLey, F.R.S. and T. Moorr, F.L.
agsisted by eminent Contributors. Pp.
1,274, with 274 Woodcuts and 20 Stecl
Tlates. Two Parts, fcp.8vo. 208,

The British Flora; comprising the
Phenogamous or Flowering Plants and the
Ferns. By Sir W. J. Hooker, K.H. and
G. A. WaLker-Arxort, LL.D. 12mo,
with 12 Plates, 14s. or coloured, 21s.

The Rose Amateur’s Guide. By
Tiomas Rivers. New Edition. Fep. 4s.

Loudon’sEncyclopsedia of Plants;
comprising the Specific Character, Descrip-
tion, Culture, History, &c. of all the Plants
found in Great Britain. With upwards of
12,000 Woodcuts. 8vo. 42s,

Maunder’s Scientific and Lite-
rary Treasury; a Populur Encyclopedia of
Science, Literature, and Art. New LEdition,
thoroughly revised and in great part re-
written, with above 1,000 new articles, by
J. Y. Jouxsox, Corr. M.Z.S. Fep. 10s. 6d.

A Dictionary of Science, Litera-

ture, and Art. Fourth Edition, re-edited

by the late W. T. BraxDE (the Author)
and Grorer W. Cox, M.A, 8 vols, medium
8vo. price G3a. cloth. .

The Quarterly Journal of Science,

Edited by JaMEs SAMUFLsON and WILLIAM
Crookes, F.R.S, Published quarterly in
January, April, July, and October. 8vo.
with Ilustrations, price bs. each Number.

Chemistry, Medicine, Surgery, and the Allied Sciences.

A Dictionary of Chemistry and
the Allied Hranches of other Sciences. By
HeNrY WATTS, F.(\.S. assisted by eminent
Scientific and Practical Chemists, 5 vols.
medium 8vo. price £7 3s.

-Heandbook of Chemical Analysis,
adapted to the Unitary System of Notation.
By F. T. Coxingrox, M.A. F.CS, TPost
8vo. 7s. Gd.

Conington’s Tables of Qualitative
Annlysis, to accompany {he above, 2g, 6.

Elements of Chemistry, Theora-
tical and DPractical. By WiLuiam A,
MiLLeR, M.D. LL.D. Professor of Chemis-
try, King’s College, Londop. Fourth Edi-
tion, 3 vols. 8vo, £3.

Pant 1. Cuemican Prysios, 15a.
Parr II. INORGANIC CREMISTRY, 21s.
PaART I1I. ORGANIC CREMISTRY, 24s.

A Manual of s
seriptive and Theoretical. By WrrLrax
OpLiNo, M.B. F.R.8. Part I 8vo. 9s.
Parr IL nearly ready.

»
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A Oourse of Practical Chemistry,
for the use of Medical Students. By
W. OpLing, M.B. F.R.S. New Edition, with
70 new Woodcuts. Crown 8vo. 7s. 6d.

Outlines of Chemistry; or, Briof
Notes of Chemical Facts. By the same
Author, Crown 8vo. 7s. 6d.

Leotures on Animal Chemistry Delivered
at the Royal College of Physicians in 1865.
By the same Author. Crown 8vo. 4s. 6d.

-~ Leotures on the Chemical
Changes of Carbon, delivered at the Royal
Institation of Great Britain. By W.
ObLiNg, M.B. F.R.S. Reprinted from tho
Chemical News, with Notes, by W. CROOKFs,
F.R.S. Crown 8vo. 4s.6d.

Chemical Notes for the Lecture
Room. By Tuomxas Woop, F.C.S. 2 vols,
crown 8vo L on Heat, &ec. price 3s, 6d.
II. on the Metals, price bs.

A Treatise on Medical Elec-
tricity, Theoretical and Practical ; and its
Uss in the Treatment of Paralysis, Neu-
ralgia, and other Diseases. By Jrwuivs
Avtnavs, M.D. M.R.C.P. &c.; Senior Phy
sician to the Infirmary for Epilepsy and
Paralysis. Sccond Edition, revised and
enlarged and for the most part re-written ;
with Plate and 62 Woodcuts. Post 8vo.
price 12s. 6d.

The Diagnosis, Pathology, and
Treatment of Diseases of Women ; including
the Diagnosis of Pregnanecy. By Gran.y
Hewirt, M.D. &c. President of the Obste-
trical Society of London. 8econd Edition,
. enlarged; with 116 Woodcuts. 8vo. 24s.

I.ectures on the Diseases of In-
fancy and Childhood. By CHarLES WEsT,
M.D. &c. Fifth Edition. 8vo. 16s.

* - On the Surgical Treatment of

Children's Diseases. By T. HoLmgs, M.A.

. &c. late Surgeon to the Hospital for Sick
Children. Second Edition, with 9 Platcs
and 112 Woodcats. 8vo. 21s,

©

A Bystem of SBurgery, Theoretical
and Practical, in Treatises by Varjous
- duthors. Rdlud by T. HoLmes, M.A. &c.
‘Surgecn an r on Surgery at St.
George't Hom‘XI tal, and Surgeon-in-Chief to
Police. Second Edition,
mmy revised, with numerous Illus-

trations. B vols. 8vo. £5 bs.

Tooctures on the Principles and
Practice of Physic. By Sir Trquas War-
sox, Bart. M.D. Physician-Extraordinary
to the Queen. New Edition in preparation.

Lectures on Surgical Pathology,
ByJ. PaceT, F.R.8. Surgeon-Extraordinary
to the Queen. Edited by W. TurNExr, M.B.
New Edition in preparation.

Cooper’s Dictionary of Practical
Surgery and Encyclopwdin of Surgical
Science. New Edition, brought down to
the present time. By S. A. LANE, Surgeon to
St. Mary’s, and Consulting Surgeon to the
Lock Hospitals; Lecturcr on Surgery at
St. Mary’s Tlospital ; nssisted Ly various
Ewminent Surgeons. Vou. IL 8vo. com-
pleting the worls, [Early in 1870,

On Chronie Bronchitis, cspecially
as connected with Gout, Emphysema, and
Diseases of the ITcart. By E. IapLam
Greengow, M.D. F.R.C.P. &e. 8vo. 7s. Gd.

The Climate of the South of
France as Suited to Invalids; with Notices
of Mdiiterranean and other Winter Sta-
tions. By C. T. WiLi1ams, M.A. M.D,
Oxon. Assistant-Physivian to the Hospital
for Consumption at Brompton.  Sccond
Fdition, with Frontispicce and Map. ('r.
8vo. Gs.

Pulmonary Consumption; ils
Nature, Treatment, and Duration exem-
plificd by an Analyeis of One Thousand
Cases selected from upwards of Twently
Thousand. By C. J. B. WiLL1Ams, M.D.
F.R.8. Consulting Physician to the TTos-
pital for Consumption at. Brompton: and
C. T. WiLrrams, M.A. M.D. Oxon.

[ Nearly ready.

A Treatise on the Continued
Fevers of Great Britain. By C. MuncitisoN.
M.D. Physician and Lecturer on the Practice
of Medicine, Middlesex IHospital. New
Edition in preparation.

Clinical Liectures on Diseases of the
Liver, Jaundice, and Ahdominal Dropsy.
By the same Author. Post 8vo. with 25
Woodcuu, 10s, 6d.

Anatomy, Descriptive and Sur-
gical. By Hexry Gra¥, F.R.S. With
about 410 Woodcuts from Dissections. Fifth
Edition, by T. HoLmes, M.A. Cantab, With
a New Introduction by the Editor. Royal
8vo. 28s.

Clinical Notes on Diseases of
the Larynx, investigated and treated with
the assistance of the Laryngoscope. By
W. Marcrr, M.D. F.R.S. Assistant-Phy-
sivian to the Hospital for Consumption and
Diseases of the Chest, Brompton. Crown
8vo. with & Lithographs, 6s.
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The House I Live in}§ or Popular
Ilustrations of the Structureand Functions
of thelluman Body. Edited by T.G.GIrTIN.
New Edition, with 25 Woodcuts, 16mo,
price 2. 6d.

Outlines of Physiology, Human
and Comparative. By JouN MARSHALL,
F.R.G.S. Professor of Surgery in University
College, London, and Surgeon to the Uni-
versity College Hospital. 2 vols, crown 8vo.
with 122 Woodcuts, 32s.

Physiological Anatomy and Phy-
siology of Man. By the late R. B. Tov,
M.D. F.R.S. and W. Bowman, F.RS. of
King’s College. With numerous Ilustra-
tions, You. 11 8vo. 25s.

Vor. 1. New Edition by Dr. Liorer S.
Bravk, RS, in course of publication ;
Panr I, with 8 Ilates, 7s. 6d. N

A Dictionary of Practical Medi-
cine. By J. CorLavp, M.D. F.R.S.
Abridged from the larger work by the
Author, assisted by J. C. CorLann, MUR.C.S.
Pp. 1,560, in 8vo. prive 36s.
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The Theory of Ocular Defects
and of Spectacles. Translated from the
German of Dr. II. SenerrLER by R. B,
CaArTER, F.R.C.8. Post 8vo. 7s. 6d.

A Manual of Materia Medioa
and Therapeutics, abridged from Dr.
PeREIRA'S Elements by F. J. FArrg, M.D.
asgisted by R. BENTLEY, M.R.C.S. and by
R. Warineroxn, F.R.S. 1 vol. 8vo, with
90 Woodcuts, 21s.

Thomson’s Conspectus of the
British Pharmacopeia. Twenty-fifth Edi-
tion, corrected by E. LLoyp BIRkETT, M.D.
18mo, 6s.

Manual of the Domestic Practice
of Medicine. By W. B. KresrevEN,
F.R.CS.E. Third Edition, thoroughly
revised, with Additions, Fep. 5s.

Essays on Physiological Subjects.
By GiLperr W, Criun, M.A. F.LS. F.CS8,
Second Edition. Crown 8vo.’with Wood-
cuts, 7s. 6d,

Gymnasts and Gymnasties. By
Joun H. Howarp, late Protessor of Gym-
nasties, Comm. Coll. Ripponden. Second
.ﬁ;liti;n, with 135 Woodeuts, Crown 8vo.

5. Gd.

The Iine Arts, and Illustrated Editions.

In Fairyland; PDictures from the Elf-
World, By Rrcuarp Doyre. With a
Poem by W. ALLiNauam. With Sixteen
Plates, containing Thirty-six Designs
printed in Colours. Folio, 31s. 6d.

Life of John Gibson, R.A.
Sculptor. Edited by Lady EASTLAKE.
8vo. 10s. Gd.

Materials for a History of Oil
Painting. By Sir Cuiarnes Locke Easr-
LAKE, sometime President cf the Royal
Academy.  Vou. 11, 8vo. 14s.

Albert Durer, his Life and
Works ; cluding Autobiographical Papers
and Complete Catalogues. By WiILL1AM
B. Scorr. With Six Etchings by the
Author and other Illustrations. 8vo. 16s.

Half-Hour Lectures on the His-
tory and Practice of the Fine and Orna-
mental Arts. By. W. B. Scorr. Second
Edition. Crown 8vo. with §0 Woodcut
IMustrations, 8s. 6d.

The Lord’s Prayer Illustrated
by F. R. PickERsGILL, R.A, and HexrY
ALFTTD, D.D. Dean of Canterbury. Imp.
4to. 21s.

The. Chorale Book for England;
a complete Ilymn-Book in accordance with
the Services and Festivals of the Church of
England: the Hymns Translated by Miss
C. WINkwORTH; the Tunes arranged by
Prof. W. 8. Benxerr and OrTo GoOLD-
scHMDT.  Fep. 4to, 125, 6d.

Six Lectures on Harmony. De-
livered at the Royal Institution of Great
Britain. By G. A.MACFARREN. 8vo. 10s.6d.

Lyra Germanica, the Christian Year,
Translated by CATHERINE WINKWORTH;
with 125 Illustrations on Wood drawn by
J. LEicaTON, F.S.A. Quarto, 21s.

Lyra Germanica. the Christian Life.
Translated by CATHERINE WINKWORTH ;
with about 200 Woodcut Ilk tions by
J. LeienToN, F.8.A. and of Artists,
Quarto, 21s.

The New Testament, illustrated with
Wood Engravings after tje Early Masters,
chiefly of the Italian School. Crowa 4to.
63s. cloth, gilt top ; or £6 bs. morooco.

The Life of Man Symbolised by
the Months of the Year in their Seasons
and Phases. Text selected by RicsHARD
Prgor. 25 Illustrations on Wood from
Original Designs by JonN LaierION,

F.8.A. Quarto, 42s.
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Caty’ and Farlie's Moral Em-
blems; with Aphorisms, Adages, and Pro-
verhs of all Nations: comprising 121 Illus-
trations on Wood by J. Lercrrox, F.S.A.
with an appropriate Text by R. Pigor.
_Imperial 8vo. 81s. 6d.

Bhakspeare’s Midsummer Night’s
Dream, illustrated with 24 Silhouettes or
Shadow Pictures by P. Koxtwxka, engraved
on Wood by A, Voger. Folio, 81s. 6d.

Shakspeare’s Sentiments and
Similes Printed in Black and Gold, and illu-
minated in the Missal style by HENRY NoEL
Humpureys. In massive covers, containing
the Medallion and Cypher of Shakspeare.
Square post 8vo. 21s.

Goldemith’s Poetical Works, 1l-
lustrated with Wood Engravings, from
Designs by, Members of the Ercnxe ('Lvs.
1mp. 16mo. 7s. 6d.

The Useful Arts,
Drawing from Nature, By Groran

BARNARD, Professor of Drawing at Rughy
School. With 18 Lithographic Plates and
108 Wood Engravings. Tmp. 8vo. 25s. or
in Three Parts, royal 8vo. 7s. 6d. each.

Gwilt’s Encyclopeedia of Archi-’

tocture, Fifth Ldition, with Alterations
and considerable Additions, by Wyarr
PapworTH. Additionally illustrated with
nearly 400 Wood Engravingsby 0. JEwirr,
and upwards of 100 other new Woodeuts,
8yo. b2s. 6d.

Italian Sculptors: being a Ilistory of

' Sculpture in Northern, Sotithern, and East-

, ern Italy. By C. C. Prnxins. With 30
Ltchings and 13 Wood Engravings. Imn-

. perial 8vo, 42s.

fPuscan Soulptors, their Lives,
Works, and Times. By the same Author.
With 45 Etchings and 28 Woodcuts from
Original Drawings and Photographs, 2
vols, impetial 8vo. 68s.

Hints on Bousehold Taste in
Furnitare, Upholstery, and other Details.
By CHanries L. EasTLAxEk, Architect.
Second Edition, with about 90 Illustrations.
Square crown §ivo. 18s.

!'hi Engineer’'s Handbook ; ex-

,- the principles which should gmde

jo young Engineer in the Construction of
. By C. 8. LowNpEs. Post 8vo. 5s.

Lathos and Turning, Simple, Me-
ohnied.ui()rmmentd. y W. HENRY
Nortroorr. With about 240 Illustrations
on Steel and Wood. 8vo. 18s.
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Sacred and Legendary Art. By
Mrs. JamesoN. With numerous Etchings
and Woodcut INlustrations. 6 vols. square
crown 8vo. price £5 15s. G6d. cloth, or
£12 125, bound in morocco by Rivitre. To
be had also in cloth only, in Four Sgrres,
as follows :—

Legends of the Baints and Martyrs.
Fifth Edition, with 19 Etchings and 187
Woodeuts. 2 vols. square crovn 8vo.
81s. 6d.

Legends of the Monastic Orders. Third
Edition, with 11 Etchings and 88 Woodcuts.
1 vol. square crown 8vo, 21s.

Legends of the Madonna. Third Edition,
with 27 Etchings and 166 Woodcuts, 1
vol. square crown 8vo. 21s. Q

The History of Our Lord, as exemplified
in Works of Art. Completed by Lady
EAstLAKE.,  Revised FEdition, with 13
BEtchings and 281 Woodcuts. 2 vols.
squarecrown 8vo, 425

Manufactures, §c.

Principles of Mechanism, desigred
for the use of Students in the Universities,
and for Engincering Students generally.
By R. WiLLis, MLA. F.R.S. &e. Jacksonian
Professor of Natural and lxperimental
Philosophy in the University of Cambridge.
A new and enlarged Edition.  8vo.

[ Nearly ready.

Handbook of Practical Tele-
graphy, published with the sanction of the
Chairman and Directors of the Fleetric
and International Telegraph Company, and
adopted by the Department of Telegraphs
for India. By R.S. Cerney, Third Edi-
tion. 8vo. 12s. Gd.

Ure’s Dictionary of Arts, Manu-
factures, and Mines. Sixth Edition, chiefly
re-written and greatly enlarged by RonerT
HuxT, F.R. S assisted by nuwmerous Con-

- tril t in S and the Arts,
and familiar with Manufactures, With
2,000 Woodcuts, 3 vols. medium 8vo.
£4 14s. 6d.

Treatise on Mills and Millwork.
By Sir W. Famsamy, FRS. With 18
Plates and 322 Woodeuts. 2 vols. 8vo, 82s.

Useful Information for Engineers. By
the same Author, Fmsr, Secoxp, and
Tuikp Series, with many Plates and
Woodcuts. 8 vols. crown 8vo. 10s.6d. each.

The Application of Cast and Wriought
Iron to Building Purposes, By the same
Author. New Edition, preparing for pub-
lication,
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Iron Ship Building, its History
and Progress, as comprised in a Series of
lixperimental Rescarches on the Laws of
Strain ; the Strengths, I'orms, and other
conditions of the Material; aud an [nquiry
into the P’resent and Prospective State of
the Navy, including the Experimental
Results on the Resisting Powers of Armour
Ylatos and Shot at High Velocities. By Sir
W. ¥amzpamy, FRS. With 4 Plates
and 130 Woodcuts, 8vo. 18s.

Encyclopeedia of Civil Engineer-
ing, Ilistorical, Theoretical, and P'ractical.
By E. Cresy, (\E.  With above 8,000
Woodeuts.  &vo. 423,

The Artisan Club’s Treatise on
the Steam Engine, in its various Applica-
tions to Mines, Mills, Steam Navigation,
Ruailways, and Agriculture. By J, Bovexg,
C.K. New Lidition; with Portrait, 37 Ilates,
and 546 Woodeuts, 4to. 42s.

A Treatise on the Screw Pro-
peller, Serew Vessels, and Servew Engines,
as adapted for purposes of Peace and War;

o Wwith notices of othier Methods of Propulsion,
"I'ables of the Dimensions and Performance
of Serew Steamers, and Detailed Specifica-
tions of Ships and Engines. By Jonx
Bourxg,C.E, Third Edition, with 54 Plates
and 287 Woodcuts. Quarto, G3s.

Catechism of the Steam Engine,
in 1ts various Applications to Mines, Mills,
Steam Navigation, Railways, and Agricul-
ture, By Jonx Bovrxy, C.E. New Edi-
tion, with 89 Woodcuts. Icp. 6s.

Recent Improvements in the
Steam-Engine in ils various applications to
Mines, Mills, Steam Navigation, Ruilways,
and Agiiculture. By Joux Borksg, C.E.
being a SCPrLEMENT to his ¢ Catechism of
the Stcam-Engine! New Edition, in-
cluding many New Examples, among
which are several of the most remarkable
KNciNks exhibited in Paris in 1867 ; with
124 Woodeuts. Fep, 8vo, 6s.

Bourne’s Examples of Modern
Steam, Air, and Gas Fngines of the most
Approved Ty pes, as employed for Pumping,
for Driving Machinery, for Locomotion,
and for Agriculture, minutely and prac-
tically described. Illustrated by Working
Drawings, an| embodying a Critical Ac-
count of ull Projects of RecentTmprovenent
in Furnaces, Roilers, and Engines. In course
of publication, to be completed in Twenty-
four Parts, price 2s. Gd. each, forming One
Yolume, with about 50 Plates and 400
Woodcuts.

Handbook of the Steam Engine.
By Joux Bourng, C.E. forming 8 Kx¥ te
the Author's (‘atechism of the Stcam Engine.
With 67 Woodcuts, Fep. 9.

A History of the Machine-
Wroaght Ilosiery and Lace Manufactures.
By WiLLiaM FrLkiy, F1.8. F.8.8, With
3 Steel Plates, 10 Lithographic Plates of
Machinery, and 10 Coloured Impressions of
Patterns of Lace. Royal 8vo. 21a.

Mitchell’'s Menual of Practical
Assaying. Third Edition, for the most part
re-written, with all the recent Discoveries
incorporated. By W. Crooxes, FR.S.
With 188 Woodecutr. 8vo. 8.

Reimann’s Handbook of Aniline
and its Derivatives; a Treatise on the
Manufacture of Aniline and Aniline Colours,
Ttevised and edited by WiLLi#m CROOKES,
F.RS8., 8vo. with 5 Woodcuts, 103, 6d,

Practical Treatise on Metallurgy,
adapted from the last Gerwman Ldition of
Professor Kunvl's Metallurgy by W,
Crookes, F.RS. &e and E. Rouric,
Ph.D. M.E. In Three Volumes, 8vo. with
625 Woodeuts.  Vor. L price 3ls. 6d.
Vor. 1L price 36s. Vor. 11, price 31a, 6d.

>'1'heArtofPerfumery; the History

and Theory of Odours, aud the Methods of
Extracting the Aromas of Plants. By Dr.
Pigsse, F.CS. Third Edition, with 58
Woodeuts. Crown 8vo. 10s. Gd.

Chemical, Natural,and Physical Magioc,
for Juvemles duriug the Holidays, By the
same Author. Third Edition, enlarged with
38 Woodcuts. Kep. Gs. °

Loudon’s Encyclopeedia of Agri-

culture: comprising the Laying-out, Im-
provement, and Management of Landed
Property, and the Cultivation and Feonomy
of the Productions of Agriculture. With
1,100 Woodcuts, 8vo. 21s

Loudon’s Encyclopesdia of Gardening :
comprising the Theory andv Practice of
Horticulture, Floriculture, Arboriculture,
and Laudscape Gardening. With 1,008
Woodeuts, 8vo. 21s. '

1
Bayldon’s Art of Valuing Rents
and Tillages, and Claims of Tenants upon
Quitting Farms, both at Michaelmas and
Lady-Day. Eighth Edition, revised by
J. C. Morvox. 8vo, 10s. 6d.
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Reliyious and Moral Works.

An Exposition of the 30 Articles,
Historical and Doctrinal. By E. Harorp
BrowxE, D.D. Lord Bishop of Ely. Eighth
Edition, 8vo. 16s.

Bxamination-Questions on  Bishop
Browne's Exposition of the Articles. By
the Rev. J. Gorrre, M.A.  Fep. 8s. 6d.

Archbishop Leighton’s Sermons

. and Charges. With Additions and Correc-
tions from MSS. and with Historical and
other Illustrative Notes by WiLLiam WrsT,
Incumbent of 8. Columba's, Nairn. 8vo.
price 15s,

Bishop Cotton’s Instructions in
the Pringiples and Practice of Christianity,
intended clueﬂy as an Introduction to Cou-
firmation, Sixth Edition. 18mo. 2s. 6d.

The Acts of the Apostles; with a
Commentary, and Practical and Devotional
Suggestions for Readers and Students of the
Euglish Bible. By the Rev. F. (. Coox,
M.A. Canon of Exeter, &e. New Ldition,
8vo. 12a. 6d.

The Life and Epistles of St.
Paul. By the Rev. W. J. CoNYBEAkE,
M.A. and the Very Rev. J. 8 Iowsos,
D.D. Dean of Chester :—

Liprary Kprmioy, with all the Original
Nlustrations, Maps, Landscapes on Steel,
Woodcats, &c. 2 vols. 4to. 4Rs.

INTERMEDIATE EptTiox, with a Selection
of Maps,s Plates, and Woodeuts. 2 vols.
square crown 8vo. 31s. Gd.

ProrLe’s EpitioN, revised and con-
densed, with 46 Illustrations and Maps. 2
vols. crown 8vo, 12s,

The Voyage and Shipwreck of
St. Paul; with Dissertations on the Shipy
and Navigation of the Ancients. By James
Syrrs, F.KS.  Crown 8vo. Charts, 10s. 6d.

HBvidence of the Truth of the
Christian Religion derived from the Literal
Fulfilment, of Pgophecv. By ALEXANDER
Ky, D.D.  87th Edition, with numerous
Pilates, in square 8vo. 12s. 0d.; also the
89th Edition, in post 8vo. with 5 Plates, 6s.

The History and Destiny of the World
and of the Church, according to Scripture.
By the same Author. Square 8vo. with 40
Iustrations, 10s,

Ewald’s History of Israel to the
Death of Moses. Translated from the Ger-
man, Edited, with a Preface and an Ap-
pendix, by Russent Mantiseav, M.A.
Professor of Ilebrew in Manchester New
College, London. Second Edition, continued
to the Commencement of {he Monar¢hy. 2
vols, 8vo. 24s.

Five Years in a Protostant Sis-
terhood and Ten Years in a Catholic Con-
veut ; an Autobiography. Tost 8vo. 7s. 6d.

The Life of Margaret Mary
Iallahan, better known in the «eli-
gious world by the name of Mother Mar-
garet. DBy her REuerovs (IMLDREN,
Witk a Preface by the Bishop of Birming-
ham.  8vo. with Tortrait, 10s.

The Sbe of Rome in the Middle
Ages. DBy the Rev. Oswaup J. Retcuer,
B.C.L. and M.\, Vice-Puncipal of Cuddes-
don College,  8vo, [ Neurly ready.

The Evidence for the Papacy
as derived from the Holy Seriptures and
from Primitive Antiquity; with an Intro-
ductory Epistle. By the Hon. Couin
Lixpsay. 8vo, [ Nearly ready.

A Critical and Grammatical Com-
mentary on St. Paul's Fpistles. By C. J.
Lruicorr, D.D. Lord Bishop of Gloucester
and Dristol. 8vo.

Galatians, Tourth Edition, 8s. 6d.

! Ephesians, Fourth Edition, 8s.6d.
' Pastoral Epistles, Fourth Edition, 10s. 6.

Philippians, Colossians, and Philemon,
Third Edition, 10s. 6d.

Thessalonians, Third Editlon, 7s. 6d,

Historical Lectures on the Life of
Our Lord Jesus Christ : being the Hulrean
Lectures for 1859. By C.J. Eruicorr, D.D.
Lord Bishop of Gloucester and Bmtol
Fifth Edition, 8vo. 12s.

The Destiny of the Creature ; and other
Sermons preached before the Umversxty of
Cambridge. By the same. Post Svo. bs.,

An Introduction to the Study of
the New Testament, Critical, Exegetical,
and TheolBgical. By the Rev. S.DAvmson,
D.D. LL.D. 2 vols. 8vo. 30s.

'I'he Groek Testament; with Notes,
tical and Exegetical. By t.hoRcv
W WensTER, M.A. and the Rev. W. F.
WiLkiNsoN, M.A. 2 vols, 8vo. £2 4s.
Vor. I. the Gospels and Acts, 20s.
YoL. 11 the Epistles and Apocalypse, 24s.
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Rev. T. H. Horne’s Introduction
to the Critical Study and Knowledge of the
Holy Scriptures. Twelfth Edition, as last
revised throughout. With 4 Maps and 22
‘Woodcuts and Facsimiles. 4 vols. 8vo. 42s.

Rev. T. H. Horne’s Compendious In-
troduction to the Study of the Bible, being
an Analysis of the larger work by the same
Author. Re-edited by the Rev. Jon~ AyRrr,
M.A.e With Maps, &c. Dost 8vo. Gs.

The Treasury of Bible Know-
ledge; being a Dictionary of the Books,
Persons, Places, Events, and other Matlers
of which mention is made in Holy Serip-
ture; Intended to establish its Authority
and illustrate its Contenis. By Rev. J.
Avne, M.A. With Maps, 15 Plates, and
numerous Woodcuts. Fep. 10s. 6d.

Every-day Scripture Difficulties °

explained and iliustrated. By J. E. Irrs-
corty, M.A. VoL I. Matthew angd Mark;
Vou. 11, Luke and John. 2 vols. 8vo. price
9s, cach.

The Pentateuch and Book of
Joshua Critically Examined. By the Right
Rev. J. W. Corrnso, D.D. Lord Bishop of
Natal. Crown 8vo. price Gs.

The Church and the World; Threo
Scries of Fssavs on Questions of the Day,
by various Writers,  Edited by the Rev.
OrBy SimrLey, M.A. 3 vols. 8vo. 15s, each.

The Formation of Christcndom.
By T. W, Avuics,  Parrs 1, and 1L 8vo,
price 12s. each.

Christendom’s Divisions; a Dhile-
sophical Sketch of the Divisions of the
Christian Family in Enast and West.
Evyonp 8. Frovrnes, formerly Fellow and
T ator of Jesus Coll. Oxford. Post 8vo. 7s. 6d.

Christendom’s Divisions, Parr IL.
Greeks and Latins, heing a History of their
Dissensiong and Overtures for Peace down
to the Reformation, Dy the same Author.
Post 8vo. 15s.

The Hidden Wisdom of Christ
and the Key of Knowledge; or, Ilistory of
the Apocrypha. Dy EnNest De Bunsen.
2 vols. 8vo. 28s.

The Keys of 8t. Peter; or, the House of
Rechab, conmected with the History of
Symbolism and Idolatry. By the same
Author. 8vo. 14s.

The Power of the Soul over the
Body. By Gro. Moorr, M.D. M.R.C.P.L.
&e. Sixth Edition. Crown 8vo. 8s. 6d.

by
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Tho Types of Genesis briefly con-
sidered as Revealing the Development of
Human Nature. By ANDREW JUKES.
Second Edition. Crown 8vo. 7s. 6d.

The Socond Death and the Restitution
of All Things, with some Preliminary Re-
marks on the Nature and Inspiration of
Holy Scripture. By the same Author.
Second Edition. Crown 8vo. 3s. 6d.

Essays and Reviews. By the Rer.

W. TemprLe, D.D. the Rev. R, WiLL1Ams,
B.D. the Rev. B. PownLr, M.A. the Rev.
. B. Wison, B.D. C. W. Goovwin, M.A.
the Rev. M. PaTmisox, B.D. and the Rev.
B. Jowrrt, M.A.  12th Edition. Fep. bs,

Religious Republics; Six Essays on
Congregationalism. By W. M. Fawcerr,
T.M. HerperT, M.A, E. G. HERBERT, LL.B.
T. IL. PArrisow, P. H. PyE-Svrry, M.D.
B.A. and J, AxsTir, B.A, 8vo. price 85, 6d.

Passing Thoughts on “Religion.
By the Author of ‘Amy Ilerbert” New
Edition. Fep. 5s.

8elf-examination before Confirmation,
By the same Author. 32mo. 1s. 6d.

Readings for a Month Preparatory to
Confirmation from Writers of the Early and
Lnglish Church. By the same. Fep. 4s.

Readings for Every Day in Lent, com-
piled from the Writings of Bishop JerEmy
Tavvor. By the same. Fep, bs.

Preparation for the Holy Communion;
the Devotions chiefly from the works of
Jexxmy TavLoR. Bythesame. 82mo, 8s.

Thoughts for the Holy Week,
for Young Persons. By the same Author.
New Edition,  Fep. 8vo. 2s.

Principles of Education drawn
from Nature and Revelation, anfi Applied
to Femule Education in the Upper Claases.
By the same Author. 2 vols, fep. 12s. 6d.

Bishop Jeremy Taylor’s Entire

Works: with Life by Bisuor Hepmr, ~

Revised and corrected by the Rev. C, P,
EpEN. 10 vols. £5 5s.
By

England and Christendom.

&

Ancumisnor Manxise, D.D, Post 8vo, *

price 10s. 6d.

The Wife’s Manual; or, Prayers,
Thoughts, and Songs on Several Occasions
of a Matron's Life. By ti® Rev. W. CAL=
VERT, M.A. Crown 8vo. 10s, 6d.

Singers and Songs of the Church:
being Biographical Sketches of the Hymn-
Writers in all the principal Collections;
with Notes on their Psalms and Hymns,
By Josiam MiLier, M.A. Second Edition,
enlarged. Post 8vo. 10s, 6d.
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¢ Spiritual Songs’ for the Sundays
and Holidays throughout the Year. By
J. 8. B. MoxseLL, LL.D. Viecar of Egham
and Rural Dean. Fourth Edition, Sixth
‘Thousand. Fep. price 4s. Gd.

The Beatitudes: Abasement before God:
Sorrow for Sin; Meekness of Spirit; Desire
for Holiness; Gentleness ; Purity of Heart ;
the Peace-makers ; Sufferings for Christ,
By the same Author. Third Edition, re-
vised. Fep. 3s. 6d.

Hie Presence not his Memory, 1835.
By the same Author, in memory of his SoN.
Sixth Edition. 16mo. 1s.

Glermanica ; Two Soleetions of
Honsehold Hymns, trauslated from the
German by Miss CATRERINE WINKWORTII.
F¥izsr Bkries, the Christion Year, Hymns
for the Sundays and Chicf Festivals of the
Church ;" EccoNDp  Skrtus, the Christian
Life. Fep. &vo. price 3s. Gd. cach Seniks.

Lyra Eucharistica ; Hymns and
Verses on the Holy Communion, Ancient
and Modern : with other Poems. Edited by
the Rev. Onnsy SmirrLey, M.A.  Second
Edition. Fep. bs.

Shipley’s Lyra Messianica. Fcp. 5s.

Shipley’s Lyra Mysticn. Fep. bs.

Endeavours after the Christian
Life: Discourscs, By Jamis MARFINEAC.
Fourth and Cheaper Edition, carcfully re-
vised 3 the Two Series complete in One
Volume. Tost 8vo. 7s. Gd.

Invocation of Saintsand Anfgels;
for the use of Members of the English Churcly,
Edited by the Rev. Ouny SmrLey, M.A.
24mo. 3s. 6d. . Q

Introductory ILessons on the
History of Religions Worship ; Dbeing a
Sequel to the same Anthor’s *Lessons on
Christian Evidences” By Ricnarw
Wiah gLy, D). New Edition. 18m0. 23, Gd

Travels, Voyages, §ec.

d to Delhi; a Narrativo of
Indian Trevel. By Joux Matuesow,
Glasgow. Imperial 8vo. with very nume-
rous Illustrations,

Letters from Australia. By Joux

MARTINEAU,  Post Kvo. price 7s. Gd.

Travels in the Central Caucasus
and Bashan, including Visits to Ararat and
Tabreez and Ascents of Kazbek and Elbruz.
By Dovaras W, Fresurmeen,  With 3
Maps, 2 Panoramas of Summits, 4 full-page
Wood *Engravings, and 16 Woodcats.
Square crown 8vo, 18s.

Cadore or Titian’s Country. By
Josiant GILBERT, one of the Authors of the
¢Dolomite Mountains.” With Map, Fac-
gimile, and 40 Illustrations. Imp.8vo.31s,Gd.

The Dolomite Mountains., Ixcur-
slons through Tyrol, Carinthin, Carniala,
and Friuli. By J. GiLvert and G. C.
Cuvrcnin, F.R.G.S. With numerous
Tllustrations. Squarc crown 8vo. 21s.

»

¢ in the Pyrenees and
Landes: Their Sanctnaries and Shrines.
By Dexvs Suxne Lawion,  Post 8vo,

- Pistures in Tyrol and Elsewhere.
From & Family Bketch-Book. By the
Author of ‘A Voysge en Zigzag, &e.

.. flecond Edition. 4to. with many Tllustra-
tions, 21¢.

How wo Spent the Summer; or.
a Voyage en Zigzag in Switzerland andd
Tyrol with some Memibers of the ALrine.
Crun. Third Kdition, re-drawn. Inoblong
4to. with about 300 Illnstrations, §5s,

Beaten Tracks; or, Pen und Pencil
Sketches in Italy. By the Authoress of
A Voyage en Zigzaz.  With 42 Plates,
containing about 200 Sketehes from Draw-
ings made on the Spot.  8vo. 16

The Alpine Club Map of the Chain
of Mont Blane, from an actual Survey in
18C3— 1864, By A. Apams-RrinLy,
PGS MAC In Chromolithography on
extra stout drawing paper 28in. x 17in.
price 105, or mounted on canvas in a folding
case, 123, 6d.

Pioneering in the Pampas; cr,
the First Four Years of a Scttler’s Expe-
rience in the La Plata Camps. DBy R. A.
Sermovr, Seeond Edition, Post 8vo, with
Map, Gs.

The Paraguayan War: with
Sketclies of the History of Paraguay, and
of the Manuers and (‘ustoms of the People;
and Notes on the Military Engineering of
the War, By Gronrcr Tiuomrson, C.E.
With 8 Maps and Planx and a Portrait of
Lopez. Tost 8vo. 125. Gd.

Notes on Burgundy. By Cuarirs
Ricuarp WrLn. Edited by his Widow ;
with Portrait and Memoir. Tost 8va.
price 83, 6d,
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History of Discovery in our
Australasian Colonies, Australia, Tasmania,
and New Zealand, from the Earliest Date to
the Present Day. By WiLniam Howitr.
With 8 Maps of the Recent Explorations
from Official Sources. 2 vols. 8vo, 20s,

The Capital of the Tycoon; a
Narrative of a 8 Ycars’ Residence in Japan.
By Bir Rurngrrorp Avcock, K.CB.
2 vol® 8vo, with numerous Illustrations, 42s.

Guide to the Pyrenees, for the uso
of Mountaineers, By CuAnLks PACkr.
Second Edition, with Maps, &c. and Appen-
dix. Crown 8vo, 7s. Gd.

The Alpine Guide. Dy Jomx Barr,
M.R.LA. late President of the Alpine Club.
Post 8vo. with Maps and other IHustrations.

Guide to the Eastern Alps, price 10s.6d,

Guide to the Western Alps, including
Mont Blanc, Monte Rosa, Zermatt, &c.
price 6s. 6d. .

Guide to the Central Alps, including
all the Oberland District, price 7s. 6d.

Introduction on Alpine Travelling in
general, and on the Geolugy of the Alps,
price 1s. Kither of the Three Volumes or
Party of the Alpine Guide may be had with
this In rronto110N prefixed, price 1s. extra.

Roma Sotterranea; or, an Account
of the Roman Catacombs, cspecially of the
Cemetery of San Callisto. Compiled from
the Works of Commendatore G. B. D Rosss,
by the Rev. J. S, Norrucore, D.D, and the
Rev. W. B. Browszrow.  With Plans and
numerous other lustrations. 8vo. 31s. 6d.

Meomorials of London and Lon-
don Life in the 13th, 14th, and 15th (‘en-
turies; being a Series vf Extracts, Local,
Social, and Political, from the Archives
of the City of London, A, 1276-141Y.
Sdeeted, translated, and edited by 1L T,
RiLLy, MLA.  Royal 8vo. 21s.

Commentaries on the History,
Constitution, and Chartered Funcluul of
the City of London. By Grorcr NorToN,
formerly one of the Common Pleaders of the
City of London. Third Edition. 8vo. 14s.

Curiosities of London ; exhibiting
the most Rare and Remarkable Objects o
Interest in the Metropolis; with nearly
Sixty Years' Personal Recollections. By
Jonn Times, F.S.A. New Edition, cor-
rected and enlarged. 8vo, Dortrait, 21s.

The Northern Heights of Lon-
don; or, Mistorical Associations of Hamp-
stead, Highgate, Muswell Hill, Hornsey,
and Islington. By WiLLiav Howrrt,
With about 40 Woodeuts. Square crown
8vo. 21s.

The Rural Lifo of England.
By the same Author. With,Woodeuts by
Bewick and Williams, Medium, 8vo. 125 6d.

Visits to Remarkable Places:
Old Halls, Battle-Fields, and Scenes illus-
trative of striking Passages in English
History and Poctry. By the same Author.
2 vols. square crown 8vo. with Wood En-
gravings, 20s.

Narrative of the Euphrates Ex-
pedition curried on by Order of the British
Guvernment during the years 1833, 1836,
and 1837. By General F. R. CuesNey,
F.RS. With 2 Maps, 45 Plates, and 16
Woodcuts. 8vo. 24s.

The German Working Man ; being
an Account of the Daily Life, Amusements,
and Unions for Culture and Material Pro-
gress of the Aitisans of North and South
Germany and Switzerland. By Jawmrs
SavvrLsoN.  Crown 8vo., with Fromtis-
picee, 3s. 6.

Works of Iiction.

Vikram and the Vampire; or,

Tales of Ilindu Devilry. Adapted by
tcmanrn F, Burron, FR.G.S. &e. With
1Mustrations by Ernest Griset. Crown
8vo, 9.

Mabeldean, or Christianity Re-
yersed; bemy the History of a Noble
Family : a Sovial, Political, and Theological
Novel. By OweN Gowkn, of Gaybrook.
3 vols. post 8vo. 31s. 6d.

Through the Night; s Tale of the
Times. To which is added ONWARD, or
o SUMMER SKETCH. By WavLter
SwrETMAN, B.A. 2 vols, post 8vo. 21s.

Stories and Tales by the Author
of ‘Amy llerbert, uniform Jdition, each
Tale or Story a single volume :—

Amy HERBERT, 28. 6d. | Knn.mum AsnToN,

GERTRUDE, 2s. 6d. 33. 6d.

Earvys Davenrcr, M. ﬂ.mn' Perct-
2s. 6d. NAI

EXPLRIENCE OF LIFE, LAn'ron Parsox-

8, 4s. 0d.
CLev HALL, 8s. 6d. Unsm, 43, 6d.
Ivons, 3s. 6d.
A Glimpse of the World. Fcp. 7s 64,
Journal of a Home Life. Post 8vo. 8s.¢d.
After Life ; aScquel tothe ‘Journal of a Home
Life' Tost 8vo. 193, 6d.
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The Warden ; & Novel. By Awrmoxy
TroLrore. Crown 8vo, 1s. 6d.

Buarchester Towers; & Sequel to ‘The
Warden.” Crown 8vo. 2s,

Uncle Peter’s Fairy Tale for the
XIXth Century. Edited by EvizAneri
M. BEwrrL, Author of ‘ Amy Herbert,’ &c.
Fep. 8vo. 7s. 6d.

Becker’s Gallus ; or, Romun Scenes of
the Time of Augustus. Post 8vo. 7s. 6d.
Bocker’s Charioles: Illustrative of
Private Life of the Ancient Greeks, Post

8vo. 7s. bd.

Tales of Ancient Greece, By Grorar
W. Cox, M.A. late Scholar of Trin. Coll.
Oxford. Being a collective Ldition of the
Author’s Classical Scries and Tales, com-
plete in One Volume. Crown 8vo. 6s. 6d.

Poetry and

Thomas Moore’s Poetical Works,
the only Editions containing the Author's
last Copyright Additions :—

Shamrock Kdition, price 3s. Gd.

Ruby Edition, with Portrait, Gs.

Cabinet Fdition, 10 vols. fep. 8vo. 35s.
People’s Rdition, Portrait, &e. 10s, Gd.
Library Edition, Iortrait & Vignette, 14s.

Moore’s Lalla Rookh, Teuniel's Edi-
tion, with 68 Wood Engravings from
Original Drawings and other Illustrations.
Fep. 4to. 21s.

Moore’s Irish Melodies, Muclisc's
Editwn, with 161 Stecl Plates from Original
Drawings. Super-royal 8vo, 31s. Gd.

Minjature Edition of Moore’s Irish
Melodies, with Maclise's Illustrations (as
above), reduced in Lithography. Imp.
16mo. 10s. 6d.

Bouthey’s Poetical Works, with
the Author’s last Corrections and copyright
Additions. Library Edition. Medium 8vo.
with Portmit and Vignette, 14s.

of Ancient Rome ; with Zvry
and the Armada. By the Right Ilon. Lorn
MACAULAY. JOmo. 43, 6d.

Lord Macaulay’s Lays of Ancient
Rome. With 90 Illustrations on Wood,
Original and from the Antique, from
Drawings by G. Scuarr. TFep. 4to. 21s.

Minjature Bdition of Lord Macaulay’s
Lays of Ancient Rome, with Scharfs
‘Pustrations (as above) redaced in Litho-
graphy. Imp. 16mo, 10s. 6d.
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A Manual of Mythology,}in the
form of Question and Answer. By the Rev.
Grorar W. Cox, M.A. late Scholar of
Trinity College, Oxford, Fep, 8s.

Cabinet Edition of Novels and
Tales by J. G. WuYTE MELVILLE :—

THE Gl.ADIA’rona, bs.HoLmsY HousE, 5s.

Diasy GrAND, 8s.  |Goop rox NoTHING, 6s.

KaTe COvENTRY, 5s./QUEEN’S MARIER, 6s.
GENERAL BOUNCE, 5. TnE INTERTRFTHR, 5s.

Doctor Harold’s Note-Boo. . By
Mrs. GascoigNk, Author of ‘The Next
Door Neighbour,”  Tep, 8vo. 6s.

Our Children’s Story. By Onc of

their Gossips. By the Authgr of ¢ Voyage
en Zigzag, ‘Pictures in Tyrol &e. Small

4to. with Sixty Illustrations by the Author,
price 10s. 6d.

The Drama,
Goldsmith’s Poetical Works, 1llus-

trated with Wood Engravings from Designs
by Members of the Ercnme Crus. Imp.
16mo. 7s. Gd.

Poems. By Juax Ingerow. TFificenth
Edition.  Fep. 8vo. Hs.

Poems by Jean Ingelow. A New
Lidition, with nemly 100 lllustrations by
Eminent Artists, engraved on Wood by the
Brothers DAvzizn,  Fep, 4to. 21s.

Mopsa the Fairy. By Jeax Inarrow.
With Eight Illustrations engraved on Wood.
Fep. 8vo. 6s.

A BStory of Doom, and other Poems.
By JEaN Incerow. Third Edition. Fep.
bs.

Poetical Works of Letitia Eliza-
beth Landon (L.EL.) 2 vols. 16mo. 10s.
Bowdler’s Family Shakspeare,

ine Fdition, lete in 1 vol.
lar} gc typc, with 36 Woodcut Illustratlons,
price 14s. or in 6 pocket vols. 3s. 6d. each.

Arundines Cami. Collegitatque edidit
1L Drery, MA,  Editio Sexta, euravit 11,
J. llonusox, M.A.  Crown 8vo. price 7s. 6d.

Horatii Opera, Pocket Edition, with
carefully correeted Text, Marginal Refer-
cnces, and Introdaction. Edited by the Rev.,
J. I Yoxor, MA.  Square 18mo. 4s. Gd.

Horatii Opera, Library Edition, with
Copious English Notes, Marginal References
and Various Readings. ILdited by the Rev.
J. E. YoNar, M.A. 8vo. 21s.
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The Zineid of Virgil Translated into
English Verse. By Joux ConixaToN, M.A.
Corpus Professor of Latin in the University
of Oxford. Crown 8vo. 9s.

The Iliad of Homer in English
Ilexameter Verse. By J. HExry Darr,
M.A. of Excter College, Oxford. Square
crown 8vo. 21s.

)

The Iliad of Homer Translated
into Blank Verse. By IcHABoD CHARLES
Wrienr, MAA. 2 vols. crown 8vo. 2Ls.

Dante’s Divine Comedy, translated
in English Terza Rima by JoRN DAYMAN,
M.A. With the Italian Text. 8vo. 2ls,

Hunting Songs and Miscellane-
ous Verses. By R. E. EGErRToN WARBUR-
TON. Sccond Edition. Fep. 8vo. bs.

Rural Sports, §e.

Eneyclopedia of Rural Sports ;
a Complete Account, Historical, P’ractical,
and Deseriptivg, of Hunting, Shooting,
Fishing, Racing, &c. By D. P. BrANE.
With above 600 Woodeuts (20 from Desigus
by Joux LeEcu). 8vo. 42s.

Col. Hawker’s Instructions to
Young Sportsmen in all that relates D Guns
and Shooting. Revised by the Author’s SuN.
Square crown 8vo. with Illustrations, 18s.

The Dead Shot, or Sportsman’s Com-
plete Guide ; a Treatise on the Use of the
Gun, Dog-breakiug, Piv-on-shooting, &e.
By Marnsuax.  Fep. with Plates, bs.

A TZook on Arn~ling: lLeing a Com-
plte Treatise on the Art of Angling in
every branch, including full Ilustrated
Lists of Sulmon Flies. By Fraxncis FraNcrs,
Sceond Edition, with Portrait and 15 other
Plates, plain and coloured. Tost 8vo. 15s.

‘Wilcocks’s Sea-Fisherman: com-
prising the Chicf Methods of ook and Line
Fishing in the Dritish aud other Seas, a
glance at Nets, and rematks on Boats and
Boating. Second Kdition, enlarged, with
80 Woodeuts. Tost 8vo. 12s. Gd.

The Fly-Fisher’s Entomology.
By Avrrep Ronanps.  With coloured
Representations of the Natural and Artifi-
cial Insect. Sixth Edition, with 20 coloured
Plates. 8vo. 14s.

Blaine’s Veterinary Art: a Treatise
on the Anatomy, Physiology, and Curative
Treatment of the Diseases of the Horse,
Neat Cattle, and Sheep. Seventh Edition,
revised and enlarged by C. Sreen. 8vo.
with Plateés and Woodeuts, 18s.

Horses and Stables. By Colonel
F. Frrzwyeram, XV. the King’s Hussars.
Pp. 624; with 24 Plates of Illustrations,
containing very numerous Figures en-
graved on Wood. 8vo. 15s.

Youatt on the Horse, Revised and
enlarged by W. Warson, MR.C.V.S. 8vo.
with numerous Woodcuts, 12s. 6d.

Youatt on the Dog. (By the same Author.)
8vo. with numerous Woodcuts, 6s.

The Horse’s Foot,and how to keep
it Sound. By W.Mirrs, Esq. Ninth Edi-
tion, with Illustrations. Imp. 8vo. 12s. 6d.

A Plain Treatise on Horse-shoeing. By
the swmne Author.  Sixth Edition, post 8vo.
with [ustrations, 2s. 6d.

Btables and Stable F'ittings. By the same.
Imp. 8vo. with 13 Plates, 15s.

Remarks on Horses’ Teeth, addressed to
Purchasers, By the same, L’ost 8vo. 1s. 6d.

Robbins’s Cavalry Catechism ; or,
Instructions on Cavalry Exorcise and Field
Movements, Brizude Movements, Out-pdst
Duty, Cavalry supporting Artillery, Artil-
lery attached to Cavalry. 12mo. Bs.

The Dog in Health and Disease.
By SroNeurxar. With 70 Wood En-
gravings. New Edition. Square crown
8vo. 10s. 6d.

The Greyhound. By the same Author.
Revised Edition, with 24 Portraits of Grey-
hounds, Square crown 8vo. 10s. 6d.

The Ox, his Diseases and tHeir Treat-
ment ; with an Essay on Parturition in the
Cow. By J. R. Dorson, M.R.C.V.8. Crown
8ve. with llustrations, 7s. 8.

Commerce, Navigagon, and Mercantile Afairs.
The Theory and Practicoe of The Elements of Banking. By

Banking. By HENRY DUNNING MACLEOD,
M.A. Burrister-at-Law. Second Edition.
entirely remodelled. 2 vols. 8vo. 30s.

Hexry Dunsine Macreop, MLA. of Tri-
nity College, Cambridge, and of the Inner
Terple, Barrister-at-Law. Post 8vo.
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The Law of Nations Considered
as Independent Political Commumties By

_ Sir}Travins Twiss, DCL 2 vols 8vo
30s or separately, PAr1 1 Peace, 123
Paxr II War, 18¢

Practical Guide for British Ship-
masters to United Statcs Ports By Pikr-
REPONT T'DW ARDS  Post 8vo 8¢ 6d

Works of Utility and

Cookery for Private
Tamihes, reducd to a System of Jawy
Practice 1n A Haes of carcfully tested I
copts By 1117a Acion  Newly revisud
and enlarged, with 8 Plates, 1igures, and
150 Woodcuts 1cp Gs

On Food, 1ite Varetied, Chemical Com
position, Autntive Value, Comparative In
gestibality, Physiological Functions and
Uses, Preparation, (uhnarv Ireatment,
Prescrvation, Adulteration, & Being the
Substance of Iour Cuntor 1 ectures dcli
vercd before the Society for the Lncourys
ment of Arts, Manufactuies, and ( ommerct
By H Limummy, MB MA PhD &
Tiown 8vo

A Practical Treatise on Brewing;
with 1 ormulv for Public Biewers, and 1o
atructions for Puvite Families By W
Brach  Iifth Tdation  8vo 10s 6d

Chess Openings ByT W Loxawax
Balhol Collcge, Oxford Tep 8vo 25 bd

Whist, What to Lead. By Cax
Thm.lLdnwu oJmo 1s

The Cabinet Lawyer; « Populir
Digest of the Laws of 1ngland, (n il,
(%) 1, and Constitution al 25th Ldition ,
with Supplements of the Acts of the Par
Liamentary 5¢ssions of 1867, 1668, and 1864

kep 10s 6d

The Philosophy of Health; o1 an
Expostion of the I'hy siological and Sanitary
Conditidhs conducive to Human Tongeity
and Nappmess By SouTiwoon duri,
MD Ilcventh 1dition, revised and en
larged, nm’us Woodiuts 8vo 7s Gd

A Handbook for Readers at the
Britwh Muscum By Imoxis MNicmors
Post 8vo 6s

Treasury of Know-
ledge and Libraxy of Reference compusirs
sn Emghsh Dictionary and Grammar, Uni
vetsal Gasctteer, Clasmcal Dictionary,

, Law Dictionary, Synopais ot
Peerage, Useful Tables, d¢ Icp 10s 64

M‘Culloch’s Dictionary, Prac-
tical, Lheoretical, and Iistorical, of Com
meice and Commercial Navigation New
I dition, revised throughout and corrected
to the Presunt Time, with a Biographical
Notice of the Author kdited by II G
Ry, Sactary to Mi M‘ulloch for manv
vears  8vo price 63+ cloth

General Information.

Hints to Mothers on the Manage-
mcnt of thar Health duning the Poriod ot
Pinoucy and 1n the Iy, m Roogy By
I Bur,MD I %s

The Maternal Management of
Childrenn Health and Disc1se By 1nowas
by, MD 1l¢p 5

How, to Nurse Sick Children;
contamng Directions which may be found
«f service to all who have chmige of the
Yeung By Cuarsrs Wist, MDD Scconl
Tdittion Ic¢p 8vo 1s 6d

Notes on Hospitals. By 1iorexcr
Nicurne sr1 1hnd Fdition, cnlarged
with 13 Plans  Post 4to 18s

Instructions 1n Household Mat-
ters Wotten 1y a 1Amy for the use of
Gurlsantended for Suvice on leaving S hool
Scventh Laition e 1y 6d

Mary’s Every-Day Book of useful
and Miscellaneons Rnowludge, illustrated
with Stoues, and intendud for the use of
Childicn By} I Burstiy 1bmo s 6d

Tidd Pratts Law relating to
Beneit Duillding Societus, with Practieal
Obsavations on the Act and all the ( ases
deaaded thereon, dso a Torm of Rules and
Yorms f Mortgages lep Js 6d

Colheries and Colliers: 2 Haudhook
of the Law and Leading Cases relatin,
thereto By J € Towiig, of the Inner
Lample Bainster Stipendiary Magistiate
dSueond Liition Tp 8vo 7s 6d

‘Willich’s Popular Tables for As-
certaiming the V alue of Lifchold, Leaschold,
and Chmech Property, Renewal Iines, &e ,
the Public Tunds, Annual Average I'mee
and Intcrest on ( onsolsfrom 1731 to 1867,
(hemical, Geographical, Astionomical,
Ingonometrical lables, &¢ Post 8vo 10s

w

oulthart’s Decimal Interest
Tables at Twenty four Different Rates not
exceeding Fave per Cent  Calculated for the
use of Bankers To which are added Com
muaston Tables at One erghth and One-
fourth por Cent  8vo 1us

Q



INDEX.

AxLcock’s Residence in Japl.n ITTTET
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