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*There {8 one God supreme over all gods, diviner than mortals,
Whose form is not like unto man's, and as inlike his natore;
Buat vain mortals imagine that ng.! like themselves are begotten,
With human sensations and volce and corporeal members
Bo, if oxen or lions had hands and could work in man's fashion,
And trace out with chisel or brish their conception of Godhead,
Then would horses depict gods like horses, end oxen like oxen,
Each kind the divine with its own form and nature endowing,'

XeNoraANES of Colophon (six centuries B.c.), *Bupernatural Religion,’ Vol. L p. 76.

‘It were better to have no opinion of God at all, than such
an opinfon as is unworthy of Him; for the one is unbelief, the
other is contumely,' Bacon,



PRETACL.

R

At the request of my Publishers, strengthened by the
expressed desire of many Correspondents, I repriat, witls
a few slight alterations, this Address.

It was written under some disadvantages this year in
the Alps, and sent by instalments to the printer. When
read sibsequently it proved too long for its purpose, and
several of its passages were accordingly struck out. Some
of them arc here restored.

It has provoked an unexpected amount of criticism.
This, in due time, will subside; and I confidently look
forward to a calmer future for a verdict, founded not on
imaginary sins, but on the real facts of the case,

Of the numberless stricfures and accusations, some of
them exceeding fieree, of which I have been, and con-
tinue to be, the object, I refrain from speaking at any
length.  To one or two of them, however, out of respect
* for their sources, I would ask permission briefly to refer.

An evening paper of the first rank, after the ascrip-
tion of various more or Jess questionable aims and
motives, proceeds to the huputation, that T permitted the
cheers of my audience to ‘ stimulate” me to the ulterance
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of words which no right-minded man, without a sense
of the gravest responsibility, could employ. I trust the
author of this charge will allow me in all eonrtesy to assure
nm that the words ascribed by him to the spur of the
moment were written in Switzerland ; that they stood in
the printed copy of the Address from which T read; that
they evoked no “cheers,’ but & silence far more inpressive
than cheers; and that, finully, as regards both approba-
tion and the reverse, my coursc had Dbeen thought over
and decided long before I ventured to address a Belfast
audience,

A writer in a most able theological journal represents.
me 43 © patting religlon on the back.” The thought of
doing so is certainly his, not mine. The facts of religious
fecling are to me as certain as the facts of physics. Dut
the world, T hold, will have to distinguish between the
feeling and its forms, and to vary the latter in accordance
with the intellectual condition of the age.

I am unwilling to dwell upon statements aseribed
to emment men, which may be imperfectly reported in
the newspapers, and T therefore pass over a recent ser-
mon attributed to the Bishop of Manchester with the
remark, that one engiged so much as he is jn busy
and, I doubt not on the whole, beneficent outward life,
is not likely to be among the earliest to discern the more
inward and spiritual signs of the times, or to prepare
for the condition which they foreshadow.

In a recent speech at Dewsbury, the Dean of Man-
chester is reported to have expressed himself thus:—
“The Professor (myscif) ended a most remarkable und
cloquent speech by terming limself a material Atheist.
My attenfion was drawn fo Dean Cowie’s statement
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by a correspondent, who described it as standing ©con-
spicuons among the strange calumnics’ with which my
words have been assailed.  For myself T use no language
which could imply that I am hurt by such attacks. They
have lost their power to wound or injure.  So likewisc as
regards a resolution recently passed by the Presbytery
of Belfast, in which Professor Huxley and myself are
spoken of as “ignoring the existence of God, and advo-
cating pure and simple materialism ;* had the possessive
pronoun “ our’ preceded © God,” and had the words © what
we consider ' preceded ¢ pure,’ this statement would have
been objectively true ; but to make it so this qualifieation
is required.

Cardinal Cullen, T am told, i3 also actively engaged
in erceting spiritual barriers agaiust the intrusion of
“Infidelity * into Ireland. His Fminence, I believe, has
reason to suspect that the Catholic youth around him are
not proof to the seductions of science. Strong as he is,
1 belicve him to be impotent here. The youth of Ireland
wiil imbibe science, however slowly ; they will be leavened
by 1t, however gradually. And to its inward modifying
power among Catholics themselves, rather than to any
Protestant propagandism, or other external influence, I
lock for the abatement of various incongruities ; among
them, of those mediceval procecdings which, to the
scandal and amazement of ovr nineteenth century in-
telligence, have been revived among us during the last
two years,

In connexion with the charge of Athcism, T would
make one remark. Christian men are proved by their
writings to have their hours of weakness and of doubt, as
well as their hours of strength and of convietion: and
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men like myself share, in their own way, these variations
of mood and tense. Were the religious views of many
of my assailants the only alternative ones, I do not know
how strong the claims of the doetrine of ¢Material
Atheisim’ upor my allegianee might be. Probably they
would be very strong. But, as it is, 1 have noticed
during years of self-observation that 1t is not in hours
of clearness and vigour that this doctrine commends
itself to my mind ; that in the presence of stronger and
healthier thought it ever dissolves and disappears, as
oflering no solution of the mystery in which we dwell,
aud of which we form a part. :
Ty coarser attacks and denunciations I pay no atten-
tion ; nor have I any real reason to complain of revilings
addressed to me, which professing Christlans, as could
readily be proved, do net scruple to use towards cach
other.  The more agreeable task remains to me of
ihanking those who have tried, however hopelessly, to
keep accusafion within the bounds of justice, and who,
privately, and at some risk in public, have honoured me
with the cxpression of their sympathy and approval.

Jolux TYNDALL.
Artorwaury Cron.
Septenher 16, 1874,
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Ax impulse inherent in primeval man turned his thonghts
and questiomngs betimes towards the sources of natural
phenomena. The same impulse, inherited and intensified,
is the spur of scientific action to-day. Determined by
it, by a process of abstraction from experience we form
physical theories which lic beyond the pale of expericnce,
but which satisfy the desire of the mind to sce every natural
occurrence resting upon a cause.  In forming their notions
of the origin of things, our carliest historic (and doubtless,
we might add, our prehistoric) ancestors pursued, as far as
their intelligence permitted, the same course. They also
fell back upon experience, but with this difference—that
the particular experiences which furnished the weft and
woof of their theorics were drawn, not from the study of
nature, but from what lay much closer to them, the obser-
vation of men.  Their theories aceordingly took an anthro-
pomorphic form. To supersensual beings, which, ¢ however
potent and invisible, were nothing but a species of humar
creatures, perbaps ralsed from ameng mankind, and retain-
ing all human passions and appetites,’ T were handed over
the rule and governance of natural phenomena,

Tested by observation and reflection, these earlynotions
failed in the long run to satisfy the more penetrating intel-

} Hume, Naiural History of Religion,
b B
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lects of our race. Far in the depths of history we find
men of exceptional power differentiating themselves from
the erewd, rejecting these anthropomorphic notions, and
seeking to connect natural phenomena with their physical
principles. But long prior to these purer efforts of the
understanding the merchant had been abroad, and rendered
the philosopher possible; commerce had been developed,
wealth amassed, leisure for travel and speculation secured,
while races educated under different eonditions, and there-
fore differently informed and endowed, had been stimulated
and sharpened by mutual contact,  In those regions where
the commereial aristocracy of anclent Grecee mingled with
its castern neighbours the sciences were born, being nur--
tured and developed by free-thinking and courageous men.
The state of things to be displaced may he gathered from
a passage of Furipides quoted by Hume. ¢There is
nothing in the world ; no glory, no prosperity. The gods
toss all into confusion; mix everything with its reverse,
that all of vs, from onr ignorance and uncertainty, may
pay them the more worship and revercnce. Now, as
seience demands the radieal extirpation of caprice and
the absolute reliance upon law In nature, there grew with
the growth of scientific notions a desire and determination
to sweep from the field of theory this mob of gods and
demons, and to place natural phenomena on a basis more
congruent with themselves.

The problem which had been previously approached
from above was now attacked from below ; theoretic effort
passed from the super- to the sub-sensible. Tt was felt
that to construct the universe in idea it was necessary to
have some notion of its constituent parts—ofwhat Tucretius
subsequently called the ¢ First Beginnings’ Abstracting
again from experience, the leaders of scientific speculation
reached at lenpth the pregnant doctrine of atoms and
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molecules, the latest developments of which were sct
forth with such power and clearness at the last meeting
of the British Association. Thought, no doubt, had
long hovered about this doctrine before it attained the
precision and completeness which it assumed in the
mind of Democritus,! a phijosopher who may well for a
moment arrest our attention. ‘Iew great mon,’ says
Tange, a non-materialist, in his excellent ‘History of
Materialism,’ to the spirit and to the letter of which
am equally indebted, ¢ have been so despitefully used by
history as Democritus. In the distorted images sent
down to us through unscientifie traditions there remains
of him almost nothing buf the name -of *the laughing
philosopher,” while figures of immcasurably smaller sig-
nificance spread themselves out at full length before us.”
Lange =peaks of Bacon’s high appreciation of Demoeritus
—for ample illustrations of which I am indebted to my
excellent friend Mr. Spedding, the learned editor and
biographer of Bacon. Itisevident, indeed, that Bacon con-
silered Democritus to be a man of weightier metal than
cither Plato or Aristotle, though their philosophy *was
noised and celebrated in the schools, amid the din and
pomp of professors.” It was not they, but Genseric and
Attila and the barbarians, who destroyed the atomie philo-
sophy, “For at a time when all human learning had
suflfered shipwreck these planks of Aristotclian and Pla-
toric phtlosophy, as being of a lighter and more inflated
substanee, were preserved and came down to us, while
things more solid sank and almost passed inte oblivion.’
The son of a wealthy father, Demoeritus devoted the
whole of his inherited fortune to the culture of his mind.
He travelled everywhere; visited Athens when Socrates
and Plato were there, but quitted the eity without making

1 Born 460 p.c.
B2
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himself known. Indeed, the dialectic strifec in which
Socrates so much delighted had no charms for Demoecritus,
who held that ¢ the man who readily contradicts and uses
many words is ynfit to learn anything truly right” He
is said to have disecovered and educated Protagoras the
sophist, bemng struck as much by the manmer in which
he, being a hewer of wood, tied up his fagoots as by the
sagacity of his conversation. Demoeritus returned poor
from his travels, was supported by his brother, and at
length wrote his great work entitled ¢ Diakosmos,’ which
be read publicly before the people of his native town. He
was honoured by his countrymen in various ways, and
died serenely ai o great age. '
The principles enunciated by Demoeritus reveal his
uncompromising antagonism to those who deduced the
phenomena of nature from the eaprices of the gods.
They are briefly these :—1. From nothing comes nothing.
Nothing that exists can be destroyed. All changes are
due to the combination and separation of melecules. 2.
Nothing happens by chance. Every oceurrence has its
cause from which it follows by necessity. 3. The only
extsting things are the atoms and empty space; all clse
is mere opinion. 4. The atoms are infinite in number
and infinitely various in form ; they strike together, and
the lateral motions and whirlings which thus arise are the
begimnings of worlds. 5. The varicties of all thinps
depend upon the varietics of their atoms, in number, size,
and aggregation. 6. The soul consists of fine, smooth,
round atoms, ke those of fire. These are the most
mobile of all.  They interpenctrate the whole body, and
in their motions the phenomena of life arise. The first
five propositions are afair general statement of the atomic
philosophy, esnow held. Aszegards the sixth, Democritus
made his fine smooth atoms do duty for the nervous
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system, whose functions were then unknown. The atoms
of Democritus are individually without sensation ; they
combine in obedience to mechanical laws; and not only
organic forms, but the phenomena of sensation and thought
are the result of their combination.

That great enigma, °the exquisite adaptation of one
part of an organism to another part, and to the eon-
ditions of life,” more especially the construction of the
human body, Demoeritus made no attempt to solve.
Empedocles, 2 man of morc fiery and poetic naturc, in-
troduced the notion of love and hate among the atoms to
account for their combination and separation. Noticing
this gap in the doctrine of Demoeritus, he struck in with
the penetrating thought, linked, however, with some wild
speculation, that it lay in the very nature of those com-
binations which were suited fo their ends (in other words,
in harmony with their environment) to maintain them-
selves, while unfit combinations, having no proper
habitat, must rapidly disappear. Thus more than 2,000
years ago the doctrine of the ©survival of the fittest,’
which in our day, not on the basis of vagne conjecture,
but of positive knowledge, has been raised to such ex-
traordinary significance, had received at all events partial
enunciation.’

Epicurus,? said to be the son of a poor schoolmaster
at Bamos, is the next dominant figure in the history of
the atomic philosophy. He mastered the writinga of
Dremocritus, heard lectures in Athens, went back to S8amos,
and subsequently wandered through various countries.
He finally returned to Athens, wheve he bought a garden,
and surrounded himself by pupils, in the midst of whom
he lived a pure and serenc life, and died & peaceful death.
Democritus locked to the soul as the ennobling part of

! Lange, 2nd edit., p. 23. ? Born 342 B
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man; even beauty without understanding partook of
gnimalism.  Epicurus alse rated the spirié above the
body ; the pleasure of the body was that of the moment,
while the spirit could draw upon the future and the
past. Iis philosophy was almost identical with that of
Demoeritus; but he never quoted either friend or foe.
One main object of Epicurns was to free the world from
superstition and the fear of death. Death he ireated
with indifference. It merely Tobs us of scnsation. As
long as we are, death is not; and when death s, we are
not. Tife has no more evil for him who has made up his
mind that it is no evil not to live.” Ile adored the gods,
but not in the ordinary fashion. The idea of divine
power, properly purified, he thought an eclevating one.
Still he tanght, ¢ Not he is godless who rcjects the gods of
the crowd, but rather he who accepts them.” The gods
were to him eternal and immortal beings, whose hles-
sedness excluded every thought of care or occupation of
any kind. Nature pursues her course in accordance with
everlasting laws, the gods never interfering, They haunt

“The Jusid interspace of world and world
Where never creeps a cloud or moves a wind,
Nor ever falls the least white star of snow,
Nor ever lewest roll of thunder mosns,

Nor sound of human sorrow mounts to mar
Their sacred everlasting calm.’!

Lange considers the relation of Epieurus to the gods
subjective; the indication probably of an ethical require-
ment of his own nature. We cannot read history with
open cyes, or study human nature to its depths, and fail
to discern such & requiremeni, Man never has been, and
he never will be, satisfied with the operations and produets
of the Understanding alone ; hence physical scienece cannot

! Tennyson's Lucrediug,
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eover all the demands of his nature. Butthe history of the
efforts made to satisty these demands might be broadly
described as a history of crrors—the error, in great
pazxt, consisting in ascribing fixity to that which is fluent,
which varies ag we vary, being gross when we are gross,
and becoming, as our capacities widen, more abstract and
sublime, On one great point the mind of Epicurus was
at peace. He neither songht nor expected, here or here-
after, any personal profit from his relation to the gods.
And it is assuredly a fact that loftiness and serenity of
thonght may be promoted by conceptions which involve
no idea of profit of this kind, *Did I not believe,’ said
a great man to me once, ‘that an Intelligence is at the
heart of things, my life on earth would be intolerable.”
The utterer of these words is not, in my opinion, ren-
dered less noble but more neble by the fact that it was
the need of ethical harmony here, and not the thought
of personal profit hereafter, that prompted his observa-
tion.

There are persons, not belonging to the highest
intellectual zone, nor vet to the lowest, to whom perfect
clearness of expesition suggests want of depth. They
find comfort and cdification in an abstract and learned
phrascology. To some sueh people Epicurus, who spared
no pains to rid his style of every trace of haze and
turbidity, appeared, on this very account, superficial. He
had, however, a disciple who thought it ne unworthy
oceupation to spend his days and nights in the effort to
reach the clearness of his master, and to whom the Greels
philosopher is mainly indebted for the extension and
perpetuation of his fame. A century and a half aftor
the death of Epicurus, Imerctius® wrote his great pocm,
“On the Nature of Things) in which ke, a Roman,

I Rorn 39 5.c.
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developed with extraordinary ardour the philosophy of
his Greek predecessor. He wishes to win over his friend
Memnius to the school of Epicurus; and although he has
no rewards in a future life to offer, although his object
appears to be a purely negative one, he addresses his
friend with the heat of an apostle. His object, like that
of his great forerunner, is the destruction of superstition ;
and considering that men trembled hefore every natural
event as o direct momtion from the gods, and that ever-
lasting torture was also in prospect, the freedom aimed at
by Lucretius might perhaps be deemed a positive good.
¢ This terror, he says, ‘and darkness of mind must be
dispelled, not by the rays of the sur and glittering shafts -
of day, but by the aspect and the law of nature.” He
refutes the notion that anything can come out of nothing,
or that that which is once begotten can be recalled to
nothing. The first beginnings, the atoms, are indestrue-
tible, and into them all things can be resolved at last.
Bodies are partly atoms, and partly combinations of
atoms ; but the atoms nothing can quench. They are
strong in solid singleness, and by their denser combina-
tion all things can be closely packed and exhibit enduring
sirength, He denies that matler is infinitcly divisible,
We come at length to the atoms, without which, as an
iperishable substratum, all order n the generation and
development of things would be destroyed.

The mechanical shock of the atoms being in his view
the all-sofficient cause of things, he combats the notion
that the consfitution of nature has been in any ivay deter-
mined by intelligent design. The inter-action of the atoms
throughout infinite time rendered all manner of com-
binations possible. Of these the fit ones persisted, while
the unfit ones disappeared. Not after sage deliberation
did the atoms station themselves in their right places, nor
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did they bargain what motions they should assume. From
all eternity they have been driven together, and after
trying motions and unions of every kind, they fell at
lengih into the arrangements out of which this system of
things hes been formed. *If you will apprehend and
keep in mind these things, nature, free at once, and rid of
her haughty lords, is seen to do all things spontancously
of herself, without the meddling of the gods.”!

To meet the objection that his atoms cannot be seen,
Lucretius describes a violent storm, and shows that the
invisible particles of air act in the same way as the
visible particles of water. We perecive, moreover, the
different smells of things, yet never see them coming to
our nostrils. Again, clothes hung up on a shore which
waves break upon become moist, and then get dry if
spread out in the sun, though no eye can see either the
approach or the escape of the water particles. A ring,
worn long on the finger, becomes thinner; a water-drop
hollows out a stone ; the ploughshare 1s mbbed away in
the field ; the street pavement is worn by the fect; but
the particles that disappear at any moment wec cannot
see. Nature acts through invisible particles. That
Lueretins had a strong sclentific imagination the fore-
going references prove. A fine illustration of his power
in this respect is his explanation of the apparent rest of
bodies whose atoms are in motion. He emplays the
image of a flock of shecp with skipping lambs, which,
seen from a distance, presents simply a white patch upon
the green hill, the jumping of the individual lunbs being
quite invisible.

1 Monro's translation, In his criticism of this work, Candemperary
Review, 1867, Dr. Hayman docs not appear to be aware of the really
gound and subtile observations on which the reasoning of Luerctius,
thaugh erroneons, sometimes rests.
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His vaguely-grand conception of the atoms falling
eternally through space suggested the nebular hypothesis
to Kant, its first propounder. Far beyond the limits of our
visible world are to be found atoms innumerable, which
have never been nmited to form bodies, or whieh, if once
united, have been agnin dispersed, falling silently through
immeasurable intcrvals of time and space. As every-
where throughout the All the same conditions are re-
peated, so must the phenomena be repeated also. Above
us, below us, beside us, therefore, are worlds without
end; and this, when considered, must dissipate every
thought of a deflection of the universe by the gods. The
worlds come and go, attracting new atowmns out of limit-
less space, or dispersing their own particles. The reputed
death of Lucretius, which forms the basts of Mr. Tenny-
son’s noble poem, is in strict accordance with his philo-
sophy, which was severe and pure.

During the centuries lying between the first of these
three philosophers and the last, the homan intellect was
active in other fields than theirs.  The sophists had run
through their earcer. At Athens had appeared Socrates,
Plato, and Aristotle, whe ruined the sophists, and whose
yoke remnins to some extent unbroken to the present hour.
Within this period also the School of Alexandria was
founded, Euclid wrote Lis ¢ Elements,” and made some ad-
vance in optics. Archimedes had propounded the theory
of the lever and the principles of hydrostatics. Pytha-
goras had made his experimenis on the harmonie inter-
vals, while astronomy was immensely enriched by the
discoveries of Hipparchus, who was followed by the his-
toricnlly more celebrated Ptolemy. Anatomy had been
‘made the basis of Seientific medicine ; and it is said by
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Draper ! that viviscction then began. Tn fact, the science
of ancient Greece had already cleared the world of the
fantastic images of divinities operating capriciously through
natural phenomena. It had shaken itself frea from that
fruitless scrutiny ‘by the interpal light of the mind
alone,” whick had vainly sought to franscend experience
and reach a knowledge of uliimate causes, Instead of
accidental observation, it had introduced observation with
2 purpose; instruments were employed to aid the senses;
and scientific method was rendered in a great measure
complete by the union of Induetion and Experiment.
What, then, stopped is victorious advance? Why
was the scientific intellect compelled, like an exhausted
soil, to liec fallow for mearly two millenniums before it
could regather the clements necessary to its fertility and
strength? Dacon has already let us know one cause;
Whewell ascribes this stationary period to four causcs—
obscurity of thought, servility, intolerance of disposition,
cnthusiasm of temper—and he gives striking examples of
eachi. But these characteristics mmst have had their
antecedents in the circumstances of the time. Rome
and the other cities of the Empire had fallen into moral
putrefaction.  Christianity had appeared, offering the
gospel to the poor, and, by moderation if not asceticism
of life, practically protesting against the proflicacy of the
age. 'The sufferings of the early Christiang, and the
extraordinary exaltation of mind which enabled them to
triumpl over the diabolical tortures to which they were
subjected,® must have lefl traces not easily effaced. They
scorned the earth, in view of that ¢ building of God, that
U Hislory of the Intellectual Development of Europe, p. 295,

2 History of the Inductive Sciences, vol. 1,
* Depicted with derrible vividoess in Renan's An¥ichrisd,
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hotse not made with hands, eternal in the heavens. The
Beriptures which ministered to their spiritual needs were
also the measure of their Sciecnce. When, for example,
the celebrated question of antipodes came to be discussed,
the Bible was with many the ultimate court of appeal.
Augustin, who flourished a.p. 400, would not deny the
rotundity of the earth; but he would deny the possible
existence of mhabitants at the other side, ¢ because no
such race is recorded in Scripture among the descendants
of Adam.” Archbishop Boniface was shocked at the
assumption of a ¢ world of human beings out of the reach
of the means of salvation.’” Thus reined in, Sclence was
not likely to make much progress. Later on the political
and theological strife between the Church and civil
governments, s¢ powerfully depicted by Draper, must
have done much to stifle investigation.

Whewell makes many wise and brave remarks regard-
ing the spirit of the Middle Ages. Tt was a menial spirit.
The seckers after natural knowledge had forsaken that
fountain of living waters, the direct appeal to nature by
observation and experiment, and had given themselves
up to the remanipulation of the notions of their predeees-
sors. It was a time when thought had become abject,
and when the acceptance of mere authority led, as it
always does in science, to intellectual death, Natural
events, instead of being traced to physical, were referred
to moral causcs ; while an exercise of the phantasy, almost
as degrading as the spiritnalism of the present day, took
the placc of scicntific speculation,  Then came the mys-
ticism of the Middle Ages, Magic, Alchemy, the Nco-
platonic philesophy, with jts visionary though sublime
abstractions, which caunsed men to look with shame wpon
their own bodics as hindrances to the absorption of the
creature in the blessedness of 1lie Creator.  Finally came
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the Scholastic philosophy, a fusion, sccording to Lange,
of the least-mature notions of Aristotle with the Christi-
anity of the West. Intellecinal immobility was the result.
As a traveller without a eompass in a fog may wander
long, imagining he 1s making way, and find himself after
hours of toil at his starting-point, so the schoolmen,
having ¢ tied and yntied the same knots and formed and
dissipated the samc clouds,’ found themselves at the end
of centuries in their old position,

With regard to the influence wiclded by Aristotle in
the Middle Ages, and which, though to a less extent, he
still wields, T would ask permission to make one remark.
When the human mind has achieved greatness and given
evidence of oxtraordinary power in any domain, there is
a tendency to credit it with similar power in all other
domains. Thus theologians have found comfort and as-
surance in the thought that Newton dealt with the ques-
tion of revelation, forgetful of the fact that the wvery
devotion of his powers, through all the best years of his
life, to a totally diffcrent class of ideas, not to speak of any
natural disqualification, tended to render him less instead
of more competent to deal with theological and historie
guestions. Goethe, starting from his cstablished great-
ness as a4 poety and indeed from his positive discoveries
in Natural History, produced a preofound mpression
among the painters of Germany when he published his
¢ Farbenlehre, in which he endeavoured to overthrow
Newton's theory of colours. This theory he deemed so
obviously absurd that he considered its author a charla-
tan, and attacked him with o corresponding vehemence
of language. In the domain of Natural Iistory Goethe
had made really considerable discoveries; and we have
high authority for assuming that, had he devoted himself
wholly to that side of science, he might have reached in
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it an eminence comparable with that which he attained
as a poet.  In sharpness of ohservation, in the detection
of analogies, however apparently remote, in the classifica-
tion and organization of facts according to the analogies
discerned, (Rocthe possessed extraordinary powers. These
clements of seientific nguiry fali in with the discipline of
the poct. But, on the other hand, a mind thus richly
cndowed in the direction of mnatural bistory may he
almost shorn of endowment as regards the more strietly
called physical and mechanical sciences, Goethe was in
this condition. He could not formulate distinet mechan-
ical conceptions; he could not see the force of mechanical
reasoning ; and in regions where such reasoning reigns
supreme he became a mere 1gm$ Jatuus to those who
foliowed him.

I have sometimes permitted myself to compare Aris-
totle with Goethe, to credit the Stagirite with an almost su-
perhuman power of amassing and systematizing facts, but
to consider him fatally defective on that side of the mind
in respect to which incompleteness has been just aseribed
to Gocthe. Whewell refers the erroms of Aristotle, not
to a neglect of facts, but to ‘a neglect of the idea
appropriate 1o the facts; the idea of Mechanieal cause,
which is Force, and the substitution of vague or inap-
plicable rotions, involving only relations of space or
emotions of wonder.” This is doubtless true:; but the
word ¢ neglect’ implies mere intellectual misdirection,
whereas in Aristotle, as in Goethe, it was not, I believe,
musdirection, but sheer natural incapacity which lay at
the root of his mistakes. As a physicist, Aristotle dis-
played what we should consider some of the worst at-
irtbutes of a modern physical investizator—indistinctness
of ideas, confusion of mind, and a confident use of lan-
guage, which led to the delusive notion that he had really
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mastered his subject, while he had as yet failed tograsp cven
the elements of it. He put words in the place of things,
subject in the place of object, Ile preached Induction
without practising it, inverting the true order of inguiry
by passing from the general to the particular, instead of
from the particular to the gencral. - He made of the
universe a closed sphere, in the centre of which he fixed
the earth, proving from general principles, to his own
satisfaction and to that of the world for near 2,000 years,
that no other universe was possible, His notions of motion
were entirely unphysical. Tt was natural or unmnatural,
better or worse, calm or violent—no real mechanieal
conception regarding it lying at the bottom of his mind,
He affirmed that a vacuum could not exist, and proved
that if it did exist motion in it would be impossible. e
determined & prieri how many species of animals must
cxist, and shows on general prineiples why animals must
have such and such parts. When an eminent contem-
porary philosopher, who is far removed from errors of
this kind, remembers these abuses of the & priori method,
he will be able to make allowance for the jealousy of
physicists as to the acceptance of so-called @ preori truths.
Aristotle’s errors of detail, as shown by Fucken and
Lange, were grave and numerous, He affirmed that only
in man we had the beating of the heart, that the left
side of the body was colder than the right, that men
have more teeth than women, and that there is an empty
space at the back of every man’s head.

There is one essential quality in physical conceptions
which was ¢ntirelywanting in those of Aristotle and his fol.
lowers. T wish it could be expressed by a word untainted
by its associations ; it significs a capability of being placed
as & coherent picture before the mind. The Germans ex-
pross the act of picturing by the word vorstellen, and the
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pieture they call a Vorstollung.  'We have no word in Eng-
lish which comes nearer to our requirements than Fmagi-
nation, and, taken with its proper limitatious, the word
answers very well; but, as just intimated, it is tainted
by its associations, and therefore objectionable to some
minds.  Compare, with reference to this ecapacity of
mental presentation, the case of the Aristotelian who
refers the ascent of water in a pump to Nature's abhor-
rence of a vacuum, with that of Pascal when he proposed
to solve the question of atmospheric pressure by the
ascent of the Puy de Dome. In the one case the terms
of the cxplanation refuse to fall into place as a physical
image; in the other the image is distinct, the fall and-
rise of the barometer being clearly figured as the balane-
ing of two varying and opposing pressures,

During the drought of the Middle Ages in Christen-
dom, the Arabian intellect, as foreibly shown by Draper,
was active. With the intrusion of the Moors into Spain,
he says, order, learning, and refinement took the place
of their opposites. When smitten with discase, the
Christian peasant resorted to a shrine, the Moorish one
to an instructed physician. The Arabs encouraged trans-
lations from the Greek philosophers, but net from the
Greek poets.  They turned in disgust ¢ from the lewdness
of our classical mythology, and denounced as an unpar-
donable blasphemy all connexion betwveen the impure
Olympian Jove and the Most High God.” Draper traces
still further than Whewell the Arab elements in our scien-
tific terms, and ponts out that the under garment ot
ladies retains to this hour its Arab name. He gives
examples of what Arabian men of seience accomplished,
dwelling particularly on Alhazen, who was the first to
correct the Platonic notion that rays of light are emitted
by the eye. He discovered atmospheric refraction, and
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points out that we see the sun and the moon afier they
have set. He explains the enlargement of the sun and
moon, and the shortenming of the vertical diameters of
both these bodies, when near the horizon, He i3 aware
that the atmosphere decrcases in density with increase of
elevation, and actually fixes its height at 585 miles. In the
Book of the Balance Wisdom, he sets forth the connexion
between the weight of the atmosphere and its increasing
density. He shows that a body will weigh differently in
a rarc and dense atmosphere: he considers the force with
which plunged bodies rise through heavier media. He
understands the doctrine of the centre of gravity, and
applies it to the nvestigation of balances and steelyards.-
He recognises gravity as a force, though he falls into the
crror of making it diminish simply as the. distance in-
creased, and of making it purely terrestrial. He knowsthe
relation between the velocities, spaces, and times of falling
bodies, and has distinct 1deas of capillary attraction. He
improved the hydrometcr. The determination of the densi-
ties of bodies as given by Alhazen approach very closely
to our own. ‘I join,” says Draper, in the pious prayer
of Alhazen, ¢that in the day of judgment the All-Mer-
ciful will take pity on the seul of Abur-Raihdn, because
he was the first of the race of men to construet a table of
specific gravitics” If all this be historic truth (and T
have entire confidence in Dr. Draper), well may he
‘ deplore the systernatic manner in which the literature
of Europe has contrived to put out of sight our scientific
obligations to the Mahommedans.’ !

The strain upon the mind during the statioﬂary period
towards ultra-terrestrial things, to the neglect of problems
close at hand, was sure to provoke reaction. But the
reaction was gradual; for the ground was dangerous, a

1 Fntellectual Development of Kurope, p. 35N
C
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power being at hand competent to ¢rush the eritic who
went too far. To elude this power and still allow oppor-
tunity for the expression of opinion, the doctrine of
‘twofold truth’ was invented, according to which an
opinion might be held ¢ theologically’ and the opposite
opinion * philosophically.’? Thus i the thirteenth cen-
tury the creation of the world in six days, and the
nnchangeableness of the individual soul which had been
so distinctly affirmed by St. Thomas Aquinas, were both
denied philosophically, but admitted to be true as articles
of the Catholic faith. When Protagoras uttered the
maxim which brought upon him so much vituperation,
that ¢ opposite assertions arc equally true,” he simply meant
that human beings differed so much from each other that
what was subjectively true to the onc might be sub-
jectively untrue to the other. The great Sophist never
meant to play fast and loose with the truth by saying
that one of two opposite assertions, made by the same
individual, could possibly escape being a he. Tt was not
“ sophistry,” but the dread of theologic vengeance that
generated this double dealing with conviction ; and it is
_ astonishing to notice what lengths were possible to men
who werc adroit in the use of artifices of this kind.
Towards the close of the siationary period a word-
weariness, f I may so express if, took more and more
possession of men’s minds, Christendom had become
sick of the School philosophy and its verbal wastes, which
led to no issue, but left the intellect in everlasting haze,
Here and there was heard the voice of onc impatiently
erying in the wilderness, * Not unto Aristotle, not unio
subtle hypothesis, not unto church, Bible, or blind tradi-
tion, must we turn for a knowledge of the universe, but
to the direct mnvestigation of Nature by ohservation and
! Lange, 2nd edit. pp. 181, 182,
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experiment.”  In 1543 the epoch-making work of Coper-
nicus on the paths of the heaveuly bodies appeared. The
total crash of Arstotle’s closed uriverse with the earth
a¢ its centre followed as a consequence, and ¢ the carth
moves !’ became a kind of watchword among ntellectual
freemen. Copernicus was Canon of the Church of Frauen-
burg, in the diocese of Frmeland, For three-and-thirty
years he had withdrawn himsclf from the world and
devoted himself to the consolidation of his great scheme
of the solar system. He made its blocks eternal; and
even to those who feared it and desired its overthrow it
was so obviously strong that they refrained for a time
from meddling with it. In the last year of the life of
Copernicus his book appeared: it is said that the old
man received a copy of it a few days Dhefore hig death,
and then departed in peace.

The Italian philoscpher Giordano Bruno was one of
the earliest converts to the new astronomy. Taking
Lucretiug as his exemplar, he revived the notion of the
infinity of worlds; and, combining with it the doctrine
of Copernicus, reached the sublime generalization thag
the fixed stars are suns, scattered numberless through
space and accompanicd by satellites, which bear the
same relation to them that our earth does to our sun, or
our moon to our earth. This was an expansion of
transcendent import; but DBruno came closer than this
to our present line of thought., Struck with the problem
of the gencration and maintenance of organisms, and duly
pondering it, he came to the conclusion that Nature in
her productions does not jmitate the technic of man.
Her process is one of unravelling and unfolding. The
infinity of forms under which matter appears were not
imposed upon it by an external artificer; by its own
intrinsic force and virtue it brings these forms forth.

c2
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Matter is not the mere naked, empty capaerty which
phitosophers have pictured her to be, but the universal
mother who brings forth all things as the fruit of her
own womb,

This outspoken man was originally a Dominiean
monk. He was accused of heresy and had to {ly, seeking
refuge in Geneva, Pars, Hagland, and Germany. In
1592 he fell into the hands of the Inguisition at Venice,
He was imprisoned for many years, tricd, degraded, ex-
comnunicated, and handed over to the civil power, with
the request that hie should be treated gently and * without
the shedding of blood.” This meant that he was to be
burtit ; and burnt accordingly he was, on the 16th of Feb-
ruary, 1600, To escape a simlar fate Galileo, thirty-three
years afterwards, abjured, upon his knees, and with his
hand upon the holy gospels, the heliocentric docirine
which he knew to be true. After Galileo came Kepler,
who from his German home defied the power heyond
the Alps. He traced out from pre-existing observations
the laws of planetary motion. Materials wore thus pre-
pared for Newton, who bound those empirical laws to-
gether by the principle of gravitation.

In the seventeenth century Bacon and Descartes, the re-
storers of philosophy, appeared in suecession. Differently
educated and endowed, their philosophic tendencies were
different. Bacon held fast to Induction, believing firmly
in the existence of an external world, and making eollected
experiences the basis of all knowledge. The mathematical
studies of Descartes gave him a Iias towards Deduetion ;
and his fundamental principle was much the same as that
of Protagoras, who made the individual man the measure
of all things. I think, thercfore T am.’ said Descartes,
Only his own identity was sure to him; and the develop-
ment of this system would have led to an idealism in
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which the outer world would be resolved into a mere
phenomenon of consciousness. Gassendi, one of Descarfes’s
confemporaries, of whom we shall hear more presently,
quickly pointed omt that the fact of personal existence
would ke proved as well by rcference to any other act as
to the act of thinking. T eat, therefore T am; or I love,
therefore I am, would be quite as conclusive. Lichtenberg
showed that the very thing to be proved was inevitably
postulated m the first twoe words, ‘T think;” and that no
inference from the postulate could by any possibility be
stronger than the postulate itsclf.

But Descartes deviated strangely from the idealism
unplied in his fundamental principle. e was the first
to reduee, m a manncr croinently capable of bearing the
test of mental presentation, vital phenomena to purely
mechanical principles. Through fear or love, Descartes
was 8 good churchman; he accordingly rejects the
notion of an atom, because it was absurd to suppose that
God, if' he =0 pleased, could not divide an atom ; he puts
in the place of the aioms small round particles and tight
splinters, out of which he builds the organism. He
sketches with marvellous physical insight a machine, with
water for iis motive power, which shall illustrate vital
actions. He has made clear to his mind that such a
machine would be competent to carry on the processes of
digestion, nutrition, growth, respiration, and the beating of
the heart. It would be competent to aceept impressions
from the external sense, to store them up ian imagmation
and memory, to go through the internal movements of
the appeiites and passions, the external movement of
limbs. He deduces these functions of his machine from
the mere arrangement of its organs, as the movement of a
clock or other automaton is deduced from ifs weights and
wheels. ¢ As far as these functions are concerned,” lie
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says, *it iy not necessary to conceive any other vegetative
or sensitive soul, nor any other principle of motion or of
life, than the blood and the spirits agitated by the fire
which burns continually in the heart, and which is in no
wise different from the fires which exist in inanimate
bodies.” Had Descartes been acquainted with the steam-
engine, he would have taken it, instead of a fall of water,
as his motive power, and shown the perfeet analogy which
exists between the oxidation of the food in the bedy and
that of the coal in the furnace. He would assuredly
have anticipated Mayer in calling the blood which the
heart difluses ¢ the oil of the lamp of Iife ;* deducing all
animal motions from the combustion of this oil, as the
motions of o steam-engine arc deduced from the combus-
tion of its coal. As the matter stands, however, and
considering the circumstances of the time, the boldness,
clearness, and precision with which he grasped the problem
of vital dynamics constitute a marvellous illustration of
intellectual power.!

During the Middle Ages the doctrine of atoms had to
all appearance vanished from discussion. Im all proba-
bility it held its ground among soberminded and
thoughtfal men, though neither the church nor the
world was prepared to hear of it with tolerance. Oncee,
in the year 1848, it received distinct expression. But
retractation by compulsion iminediately followed, and, thus
discouraged,it slumbered till the seventecnth century, when
it was revived by a conteroporary and friend of Hobbes
and Malmesbury, the orthodox Catholic provost of Digne,
Gassendi, Buf before stating his relation to the Epicurean
doctrine, it will be well to say a few words on the effect,

! Soo Huxley's admirable Essay on Doscartes. - Ly Sermons, pp.
864, 866.
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as regardy seienee, of the general introduction of mono-
theism among European nations.

*Were men,’ says Hume, “led into the apprchension of
invisible intelligent pewer by contemplation of the works
of Nature, they could never possibly cntertain any concep-
tion but of one single being, who bestowed existence and
order on this vast machine, and adjusted all its parts to
one regular system.” Referring to the condition of the
heathen, who sees a god behind every natural event, thus
peopling the world with thousands of beings whose
caprices are incalculable, Lange shows the impossibility
of any compromise between such notions and those of
science, which procceds on the assumption of never-
changing law and causality. ¢ But,’ he continues, with
characteristic penetration, ©when the great thought of
one God, acting as & unit upon the universe, has been
scized, the connexion of things in accordance with the
law of cause and effect 1s not only thinkable, but it s a
necessary consequence of the assumption.  For when I
sce ten thousand wheels in motion, and know, or believe,
that they are all driven by one, then I know that I have
before me. & mechanisin the action of every part of which
is determined by the plan of the whole, 8o much being
assumed, 1t follows that T may investigate the structure
of that machine, and the various motions of its parts.
For the time being, therefore, this conception renders
scientific action free.” In other words, were a capricious
Grod at the circumference of every wheel and at the end
of every lever, the action of the machine. would be ineal-
culable by the methods of science. But the action of all
its parts being rigidly determined by their connexions
and relations, and thesc being brought into play by a
single self-acting driving wheel, then, though this last prime
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mover may elude me, I am still able to comprehend the
machinery which it sets in motion. We have here a
conception of the relation of Nature to its Author which
seems perfectly acceptable to some minds, but perfectly
intolerable to others.  Newton and Boyle lived and worked
happily under the influence of this conception ; Goethe
rejected it with vehemence, and the same repugnanee to
accepting it i3 manifest in Carlyle!

The snalytic and synthetic tendencies of the human
mind exhibit themselves throughout history, great writers
ranging themsclves sometimes on the one side, sometimes
onthe other. Men of warm feelings and minds open to the
elevating impressions produced by Nature as a whole, -
whose satisfaction, therefore, 1s rather ethical than logical,
lean to the synthetic side; while the avalytic har-
monizes best with the more precise and more mechanieal
bias which seeks the satisfaction of the understanding,
Some form of pantheism was usually adopted by the one,
while a detached Creator, working more or less after
the manner of men, was often assumed by the other.
Gassendi is hardly to be ranked with either. Having for-
mally acknowledged God as the great first cause, he
immediately dropped the idea, applied the known laws of
mechanics to the atoms, deducing thence all vital phe-
nomena. He defended Epicurus, and dwelt upon his
purity, both of doctrine and oflife, True he was a heathen,
hut so was Aristotle. He assailed superstition and reli-
gion, and rightly, because he did not know the true
religion, He thought that the gods neither rewarded nor

! Beyle’s model of the unmiverss was the Strasburg clock with an
outside Artificer. Goetha, on the other hand, sang

tThin ziemt's die Welt im Innarn 2 bewegen,
Natur in gich, sick in Natur zu hegen,’

See also Carlyle; Past and Present, Chap, V,
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punished, and adored them purely in consequence of their
completeness ; here we see, says (Rassendi, the reverence
of the child instead of the foar of the slave. The errors
of Ilpicurus shall be correeted, the body of his truth re-
tained ; and then Gassendi proceeds, as any heathen might
do, to bulld up the world, and all that therein is, of atoms
and molecules. God, who created earth and water, plants
and animals, produced in the first place a definite number
of atoms, which constituted the seed of all things. Then
began that series of combinations and decompositions
which goes on at present, and which will corlinue
in future. The principle of every change vesides in
matter. In artificial productions the moving principle is
different from the material worked upon ; but in Nature
the agent works within, being the most active and mobile
part of the material itself. Thus, this bold ecclesiastic,
without incurring the censure of the church or the
world, contrives to outstrip Mr. Darwin. The same cast
of mind which cansed him to detach the Creator from his
universe led him also to detach the soul from the body,
though to the body he aseribes an influence so large as to
render the soul almost unnecessary. The aberrations of
reason were in his view an affair of the material brain.
Mental discase is brain diseasc ; but then the immortal
reason sits apart, and cannot be touched by the discase,
The errors of maduess are errors of the instriiment, not of
the performer.

Tt may be more than a mere result of eduecation, con-
necting itself probably with the decper mental structure
of the two men, that the idea of Gassendi above enunci-
ated is substantially the same as that expressed by Pro-
fessor Clerk Maxwell at the ¢lose of the very able lecture
delivered by bim at Bradford last year. According to
both philosophers, the atoms, if T understand aright, are
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the prepared materials which, formed by the skill of the
highest, produce by their subsequent inter-action all the
phenomena of the material world.  There seems to be
this difference, however, between Gassendi and Maxwell.
The one postifates, the other infers his first cause, In his
s manufactured articles,” as he calls the atoms, Professor
Maxwell finds the basis of an induction which cnables
him to seale philosophic heights considered inaccessible
by Kant, and to take the logical step from the atoms to
their Maker,

Accepting here the leadership of EKant, T douhbt
the legitimacy of Maxwell’s logie; but it is impossible
not to feel the ethic glow with which his lecture con-
cludes. There i3, moreover, a very noble strain of elo-
guence in hiz description of the steadfastness of the
atoms :—* Natural causes, as we know, are at work, which
tend to modify, if they do not 24 length destroy, all the
arrangements and dimensions of the earth and the whole
solar system. But though in the course of ages cata-
strophes have oceurred and may yet cceur in the heavens,
though ancient systems may be dissolved and new systems
evolved out of their ruing, the molecules out of which
these systems are built—the foundation stones of the ma-
terial universe—remain unbroken and unworn.’

The atomic doctrine, in whole or in part, was enter-
tained by Bacon, Descartes, Hobbes, Locke, Newton,
Boyle, and their successors, until the chemieal Jaw of mul-
fiple proportions enabled Dalton to confer upon it an
entirely new gignificance.  In onr day there are secessions
from the theory, but it still stands firm, Loschmidt,
Stoney, and Sir William Thomeon have sought to deter-
mine the sizes of the atoms, or rather to fix the limits
between which their sizes lie; while only last year the
discourses of Williamson and Maxwell illustrate the pre-
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sent hold of the doctrine upon the foremost scientific
minds. In fact, 1t may be doubted whether, wanting this
fundamental conception, a theory of the material universe
is eapable of scientifie statement, :

Ninety years subscquent to (assendi the doctrine of
bodily instruments, as it may be called, assumed immense
impartance in the hands of Bishop Butler, who, in his
famous ¢ Analogy of Religion,” developed, from his own
point of view, and with consummate sagacity, a similar
idea. The Bishop still influences superior minds; and 1t
will repay us to dwell for a moment on his views, He
draws the sharpest distinction between our real sclves and
our bodily instruments. He does not, as far as I remem-
ber, use the word soul, possibly because the term was so
hackneyed in his day as it had been for many generations
previously.  But he speaks of * living powers,’ ‘ perceiving’
or ¢ percipient powers,’ < moving agents,’ ¢ ourselves,’ in the
same scnse as we should employ the term soul, He
dwells upon the fact that limbs may be removed, and
mortal discases assail the body, the mind, almest up
to the moment of death, remaining clear. He refers to
sleep and to swoon, where the ‘living powers’ are sus-
pended but not destroyed. e considers 1t quite as easy
to conceive of existence out of our bodies as in them :
that we may amimate a succession of bodies, the dissolu-
tion of all of them having ne more tendency to dissalve
our real selves, or *deprive us of living faculties—the
faculties of pereoption and action—than the dissolution of
any foreign matter which we are capable of receiving
impressions from, or making use of for the common ocea-
sions of life.” This is the key of the Bishep's position ;
‘our organized bodies are no more a part of ourselves
than any other matter around us.’ In proof of this he
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calls attention to the use of glasses, which ¢ prepare objeets’
for the ¢ percipient power’ exactly as the eye does.  The
eye itself 13 no more percipient than the glass; is quite
as much the instrument of the true self, and also as foreign
to the true self, as the glass is. ¢ And if we see with our
eyes only in the same manner as we do with plasses, the like
may justly be concluded from analogy of all our senses.”

Lueretiug, as you are aware, reached a precisely op-
posite conclusion; and it cerfainly wonld be interesting,
if not profitable, to us all, to hear what he would or could
urge in opposition to the reasoning of the Bishop. As a
brief diseussion of the point will enable us to see the
bearings of an mmportant question, I will here permit a -
disciple of Lucretius to try the strength of the Bishep’s
position, and then allow the Bishop to retaliate, with the:
view of rolling baeck, if he can, the difficulty upon
Lucretius.

The argument might procced in this fashion :—

‘ Subjected to the test of mental presentation (Versiel-
lung), your views, most honoured prelate, would present
to many minds a great, if not an insuperable difficulty.
You speak of * hving powers,” * percipient or perceiving
powers,” and “ ourselves ; ” but can you form a mental
picture of any one of these apart from the organism
through which it is supposed to act? Test yourself
honestly, and see whether you possess any faculty that
would cnable you to form such a conception. The true
sclf has a local habitation in each of us; thus lecalized,
must it not possess.a form? If so, what form? Hawve
you ever for a moment realized it? When a leg is ampu-
tated the body is divided into two parts; is the true sclf
in both of them orin one P Thomas Aquinas might say in
both § but not you, for you appeal to the consciousness
associated with one of - the two parts to prove that the
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other is foreign matter. Is consclousness, then, a necessary
element of the true eelf? If so, what do you say to the
case of the whole body being deprived of consciousness?
If not, then on what grounds do you deny any portion of
the true self to the scvered limb? It seems very singular
that, from the beginning to the end of your admirable
book (and no one admires its sober strength more than 1
do}, you never once mention the brain or nervous system.
You begin at one ond of the body, and show that ils parts
may be removed without prejudice to the perceiving
power. What if you begin at the other end, and remove,
instead of the leg, the brain? The body, as before, is
divided into two parts; but both are now in the same
predicament, and neither can be appealed to to prove that
the other is foreign matter. Or, instead of going so far
as to remove the brain itself, let a certain portion of its
bony covering be removed, and let a rhythmic series of
pressures and relaxations of pressure be applied to the
soft substance. At every pressure ¢ the faculties of por-
ception and of action ™ varmish; ab every relaxstion of
pressure they are restored.  Where, during the intervals
of pressure, i3 the percciving power? T once had the
discharge of « large Leyden battery passed uncxpectedly
throngh me ; I felt nothing, but was simply blotted out of
conscious existence for a sensible interval. Where was
my true self during that interval? Men who have re-
covered from lightning-siroke have been much longer in
the same state ; and indeed in cases of ordinary eoncussion
of the brain, days may clapse during which no experience
is registered in consciousness.  Where is the man himself
during the period of insepsibility? You may say that I
beg the question when I assume the man to have been
unconscious, that he was really conscious all the time,
and has simply forgotten what had occurred to him.  In
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reply to this, I can only say that no one need shrink from
the worst tortures that superstition ever invented ¥ only
so felt and so remembered. I do not think your theory
of instruments gocs at all to the bottom of the matier, A
telegraph-operator has lis instruments, by means of which
he converses with the world ; our bodies possess o nervous
system, which plays a similar part between the perceiving
power and external things, Cut the wires of the operator,
break his battery, demagnetize his needle : by this means
you certainly sever his connexion with the werld; but
inasmuch as these arc real instruments, their destruction
does not touch the man who mnses them. The operator
survives, and he knows that he survives. What 1s it, T-
would ask, in the human system that answers to this con-
scionus survival of the operator when the battery of the
brain is so disturbed as to produce insensibility, or when
it is destroycd altogether ?

< Another consideration, which yon may consider
slight, presses upon me with some force. The brain may
change from health to disease, and through such a change
the most excmplary man may be c¢onverled into a de-
bauchee or a murderer. My very noble and approved
good master had, as you know, threatenings of lewdness
introduced into his brain by his jealous wife’s philter;
and sooner than permit himself to run even the risk of
yielding to these base promptings he slew himself. Tow
could the hand of Iucretius have been thus turned against
himself if the real Iueretius remained as before? Can
the brain or can it not act in this distempered way without
the intervention of the immortal reason? I it can, then
it is a prime mover which requires only healthy regula-
tion to render it reasonably self-acting, and there s no
apparent need of your immortal reason at all. If it cannot,
then the immortal reason, by its mischievous activity in
operating upon a broken instrument, must have the eredit
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of committing every imaginable extravagance and crime.
I think, if you will allow me to say so, that the gravest
consequences are likely to flow from your estimate of the
body. To regard the brain as you would a staff or an
eycglass—to shut your eyes to all its mystery, to the per-
fect correlation of its condition and cur cousciousness,
o the fact that a slight cxeess or defect of blood in
it produces the very swoon to which you refer, and
that in relation to it our meat and drink and air and
exercise have a perfectly transcendental value and signi-
ficance—to forget all this does, I think, open a way to
innnumerable errors in our habits of kife, and may possibly
in some cases initiate and foster that very disease, and
consequent mental ruin, which a wiser appreciation of
this mysterious organ would have avoided.’

I can imagine the Bishop thoughtful after hearing this
argument. e was not the man fo allow anger to
mingle with the consideration of & point of this kind. After
due reflection, and having strengthened himself by that
honest contemplation of the facts which was habitual
with him, and which includes the desire to give even
adverse facts their due weight, T can suppose the Bishop
to proceed thus:—*You will remember that in the
“ Analogy of Religion,” of which you have so kindly
spoken, I did not profess to prove anything absolutely,
and that I over and over again acknowledged and in-
sisted on the smallness of our knowledge, or rather the
depth of our ignorance, as regards the whole system of
the universe, My object was to show my deistical friends,
who set forth so eloquently the beauty and beneficence
of Nature and the Ruler thereof, while they had nothing.
but scorn for the so-called absurdities of the Christian
scheme, that they were in no better condition than we
were, and that, for every difficulty found npen our side,
quite as great a difficulty was to be found upon theirs. 1
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will new, with your permission, adept a similar line of argu-
ment. You are a Lneretian, and from the combination and
separation of inscnsate atoms deduee all terrestrial things,
including organic forms and their phenomena, Let me
tell you, in the first instance, how far I am prepared to go
with you. T admit that you can build crystalline forms
out of this play of molecular force; that the diamond,
amethyst, and snow-star arc truly wonderful strue-
tures which are thus produced. I will go further
and acknowledge that even a tree or flower might in
this way be organized. Nay, if you can show me un
animal without scnsation, 1 will concede to you that it
also might be put together by the suitable play of mole-.
cular force.

“Thus far cur way 1s clear; but now comes my diffi-
culty. Your atoms are iadividually without sensation,
much more are they without intelligence. May I ask
you, then, to try your hand upon this problem? Take
your demd hydrogen atoms, your dead oxygen atoms,
your dead carbon atoms, your. dead nitrogen atoms, your
dead phosphorus atoms, and all the other atoms, dead
as grains of shot, of which the brain is formed. Iiagine
them separate and sensationless, observe them running
together and forming all imaginable combinations.  This,
as a purely mechanical process, is seealde by the mind.
But can you see, or dream, or in any way imagine, how
out of that mechanical act, and from these individually
dead atoms, sensation, thought, and emotion are to arise?
Arc you likely to extract Homer out of the rattling of dice,
or the Differential Caleulusout of the clash of billiard-balls p
I am nat all bereft of this Vorstellungs-Kraft of which you
speak, nor am I, like so many of my brethren, a mere
vacnum as regards scientific knowledge. I can follow a
particle of musk until 1t xeaches the olfactory nerve; I can
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follow the waves of sound until their fremors reach the
water of the labyrinth and set the otoliths and Cortils
fibres in motion y 1 can also visualize the waves of ether
as they cross the eye and hit the retina. Nay more, I
am able to pursue to the central crgan the motion thus
imparted at the periphery, and lo see in idea the very
molecules of the Drain thrown into tremors. My insight
is not baflled by these physical processes. What baffles
and bewilders me, is the notion that from those physical
tremors things so utterly incongruous with them as sensa-
tion, thought, and emotion ean be derived. You ay
say, or think, that this issue of consciousness froma the
clagh of atoms is not more incongruous than the flash of
light from the union of oxygen and hydrogen. But I beg
to say that it is. Ior such incongruity as the flash pos-
sesses 15 that which I now force npon your atiention.
The flash is an afhir of consciousness, the objective
counterpart of which is a vibration. It is a flash only by
your interpretation. You are the cause of the apparent
incongruity, and you are the thing that puzzles me. I
need not remind you that the great Leibnitz felt the dif-
ficulty which I feel, and that to get 1id of this monstrous
deduction of life from death he displaced your atoms by
his monads, which were more or less perfect mirrors of the
universe, and out of the summation and integration of
which he supposed all the phenomena of life—sentient,
intellectual, and cmoticnal—to arise.

‘Your difliculty, then, as I see you are ready to
admit, is quitc as great as mine. You cannot satisfy the
human understanding in 1ts demand for logical continuity
between molecular processes and the phenomena of con-
sciousness, This is a rock en which materialism must
inevitably split whenever it pretends to be a complete

D
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philosophy of life, What is the moral, my Lucretian ?
You and T are not likely to indulge 1n ill-temper in the
discussion of these great topics, where we see so much
room for honest differences of opinion. But there are
people of less wit or more bigotry (I say it with humility)
on both sides, who are ever ready to mingle anger and
vituperation with such discussions. There are, for cx-
ample, writers of note and influence at the present day
who are not ashamed to assume the “ decp personal sin”
of a great logician to be the cause of his unbelief in a
theologic dogma. And there are others who hold that
we, who cherish our noble Bible, wrought as it has Leen
into the constitution of cur forefathers, and Ly inheritance
into us, must necessarily be hypoeritical and insincere.
Let us disavow and discountenance sueh people, cherish-
ing the unswerving faith that what is good and true in
both our arguments will be preserved for the bencfit of
humanity, while all that is bad or false will disappear.’

I hold the Bishop’s reasoning te he unanswerable, and
his liberality to be worthy of Lmitation.

It is worth remarking that in one respect the Bishop
was a product of his age. TLong previous to his day the
nature of the soul had been so favourite and general a
topic of discussion, that, when the students of the Uni-
versity of Parls wished to know the lcanings of & new
Professor, they at once requested him to lecture upon the
goul. About the time of Bishop Butler the question was
not ‘only agitated but extended. Tt was scon by the
clear-witted men who entered this arena that many of their
best arguments applied equally to brutes and men. The
Bishop's arguments were of this character. He saw it, ad-
mitted it, aceepted the consequences, and boldly embraced
the wwhole animal world in his scheme of mmortality.
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Bishop Butler accepted with unwavering. trust the
chronology of the Old Testament, describing it as ‘con-
firmed by the matural and civil history of the world,
colleeted from common histarians, from the state of the
earth, and from the late inventions of arts and sciences.
These words mark progress ; and they must seem somewhat
hoary to the Bishop's successors of to-day.! Tt is hardly
neeessary to inform you that sinee his time the domain of
the naturalist has been immensely extended—the whaole
science of geology, with its astounding revelations regard-
ing the life of the ancient earth, having been created. The
rigidity of old conceptions has been relaxed, the public
mind being rendered gradually tolerant of the idea that
not for six thousand, nor for sixty thousand, nor for six
thousand thousand thousand, but for wons embracing
untold millions of years, this earth has been the theatre of
life and death. The riddle of the rocks has been read by
the geologist and palmontologist, from subeambrian depths
to the deposits thickening over the sea-bottoms of to-day.
And vpon the leaves of that stone book are, as you know,
stamped the characters, plainer and surer than those
formed by the ink of history, which carry the mind back
into abysscs of past time compared with which the periods
which satisfied Bishop Tutler cease to have a visual angle,

The lode of discovery once struck, those petrified
forms in which life was at one time active increased to
multitudes and demanded classification.  They were
grouped in genera, species, and varicties, according to
the degree of similarity subsisting between them, Thus
confusion was avoided, each object being found in the

t Only to some; for there are -dignitaries who even now speak of

tlie earth’s rocky crust ss =0 much building material prepared for man
at the Crention,  Surely it is time that thisloose language should cease,

D2
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pigeon-hole appropriated to it and to its fellows of similar
morphological or physiclogical character. The goneral
fact soon became evident that none but the simplest
forms of life lie lowest down, that as we climb higher
among the super-imposed stratz more perfect forms
appear.  'Fhe change, however, from form to form
was not continuous, but by steps—some small, some
great. “A section,’ says Mr. Iuxley, ‘a hundred feet
thick will exhibit at different heights a dozen speeics of
Ammonite, none of which passes beyond its particular
zonc of limestone, or clay, into the zone belew it, er into
that abeve it." In the presence of such facts it was not
possible to avoid the question :—Have these forms, -
showing, though in broken stages and with many irre-
gularities, this unmistakable general advance, been sub-
jected to no continuous law of growth or wvariation?
Had our educatica been purely scientifie, or had 1t been
sufficiently detached from influences which, however
enncbling in another domain, have always proved hin-
drances and delusions when intreduced as factors into
the domain of physics, the scientific mind never eould
have swerved from the search for a law of growth, or
allowed itself to accept the anthropomorphism which
regarded ench successive stratum as a kind of mechanie’s
bench for the manufacture of new specics out of all rela-
tion to the old,

Biassed, however, by their previous education, the
great majority of naturalists invoked a special creative
act to account for the appearance of each new proup of
organisms.  Doubtless there were numbers who were
clear-headed enough to see that this was no explanation
at all, that in point of fact it was an attempt, by the intro-
duction of a greater diliculty, to aceount for a less, But
having nothing to ofler in the way of explanation, they
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for the most part held their peace.  Btill the thoughts of
reflecting men naturally and nocessarily simmered round
the question. D¢ Maillet, a contemporary of Newton,
has been brought into notice hy Professer Huxley as one
who “had a notion of the modifiability of living forms.”
In my frequent conversations with him, the late Sir Ben-
Jjamin Brodie, a man of highly philosophic mind, often
drew my attention to the fact that, as carly as 1794,
Charles Darwin’s grandfather was the pioneer of Charles
Darwin.!  In 1801, and in subsequent years, the cele-
brated Lamarck, who produced so profound an impression
on the public mind through the vigorous exposition of his
views by the author of the < Vestiges of Creation,” endea-
voured to show the development of speeies out of changes
of habit and external condition. In 1818 Dr. Wells, the
founder of our present theory of Dew, read before the
Royal Bociety a paper in which, to use the words of
Mr. Darwin, ‘he distinetly recognises the prineiple of
natural selection ; and this is the first recognition that
has been ‘indicated.” The thoroughness and skill with
which Wells pursued his work, and the cobvious indepen-
dence of his character, rendered him Jong ago a favourite
with me; and it gave me the liveliest pleasure to alight
upon this additional testinony fo his penetration. Fro-
fessor Grant, Mr. Patrick Matthew, Von Buch, the author
of the ¢ Vestiges,’ D'Halloy, and others,? by the enunciation
of opinions more or less clear and eorreet, showed that the
question bad been fermenting long prior to the year 1858,
when Mr. Darwin and Mr, Wallace simultaneousty but

L Zeonomia, vol, i. pp. 500-510,

£ In 1835 Mr. Herbert Spencer (Prénciplea of Peychology, 2nd edit,
vol. §. p. 460} cxpressed ‘the belief that lifo under ali its forms hag
arisen by an unhroken evolution, and through the instrumentality of
what are galled natural causges,!
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independently placed their closely eoncurrent views upon
the subject before the Linncan Soclety.

These papers were followed in 1859 by the publication
of the first edition of * The Origin of Bpecics.” All great
things come slowly to the birth. Copernicus, as T inforined
you, pondered his great work for thirty-three years. New-
ton for nearly twenty years kept the iden of Gravitation
hefore his mind ; for twenty years also he dwelt upon his
discovery of Fluxions, and doubtless would have continued
to' make it the object of his private thought had he not
found that Leibnitz was upon his track. Darwin for two
and twenty years pondered the problem of the origin of
species, and doubtless he would have continued to do so
had he not found Wallace upon his frack! A concen-
trated but full and powerful epitome of his labours was
the consequence.  The book was by no means an easy one;;
and probably not cne in every score of those who then
attacked it had read its pages through, or were competent
to grasp their significance if they had. T do not say this
merely to discredit them; for there were in those days
some really eminent sclentific men, entirely raised above
the heat of popular prejudice, willing to accept any con-
clusion that science had to offer, provided it was duly
backed by fact and argument, and who entirely mistook Mr.
Darwin’s views. In fact, the work needed an expounder;
and it found one in Mr, Huxley. I know nothing more
admirable in the way of scientific cxposition than those
early articles of his en the origin of species. He swept
the curve of discussion through the really significant points
of the subjeet, enriched his exposition with profound
original remarks and reflections, often smmming up in a
single pithy scatence an argument which a less compact

1 The hebaviour of Mr Wallace in relation o this subject has beon
diznified in he highest degree.
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mind would have spread over pages. But there is one
impression made by the boak itself which no exposition of
it, however luminous, can convey ; and that is the impres-
sion of the vast amount of labour, both of observation and
of thought, implied in its production. Let us glance at its
principles.

1t is conceded on all hands that what are called varie-
ties are continually produced. The rule is probably with-
out exception. No chick and no child is in all respects
and particulars the counterpart of its hrother and sister;
and in sach differences we have * variety’ incipient. No
naturalist could tell how far this variation could be carried;
but the great mass of them held that never by any amount
of mternal or exterpal change, nor by the mixture of both,
cotld the offspring of the same progenitor so far deviats
from each other as to constitute different speeies. 'The
function of the experimental philosopher is to combine
the conditions of nature and to prodnee her results ; and
this was the method of Darwin! He made himself
acquainted with what could, without any manner of doubt,
be done in the way of prodneing variation. He assaciated
lumself with pigeon-fanciers—bought, begged, kept, and
obscrved everybreed that he could obtain. Though derived
from a common stock, the diversities of these pigeons were
such that ‘a score of themn might Le chosen which, if
shown to an ornithologist, and he were told that they were
wild Dbirds, wounld certainly be ranked by him as well-
defined specics.” The simple principle which guides the
pigeon-fancier, as it does the cattle-brecder, is the selection
of some varicty that strikes his fancy, and the propagation

! The first stop only towards experimental demonstration has been
takeon. Hxperiments now begun might, a couple of cepturies henee,
furnish date of incalculable value, which onght to be supplied to the
scisnce of the futnre. -
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of this variety by inheritance. With his eye still dirccted to
the particular appearance which he wishes to exaggerate,
he selects it as it reappears in successive broods, and thus
addsincrement to increment until an astonishing amount of
divergence from the parent type is effected. The breeder in
this case does not produce the elements of the variation. He
simply observes them, and by selection adds them together
watil the required result has been obtamed. ¢ No man,
says Mr. Darwin, “would ever try to make a fantail till he
saw a pigeon with a tail devcloped in some slight degree
in an unusual manner, or a pouter until he saw a pigeon
with a crop of unusual size.” Thus nature gives the hint,
man acts upon it, and by the lJaw of inheritance cxaggerates
the deviation,

Having thus satisfied himself by indubitable facts that
the organization of an arimal or of a plant (for precisely
the same treatment applies to plants} is to some extent
plastic, he passes from vaviation under domestication to
variation under nature. Hitherto we have dealt with the
adding together of small changes by the conscious seleetion
of man. Can Nature thus select ?  Mr. Darwin's answer
15, ¢ Assuredly she can.” The number of living things pro-
duced is far in excess of the number that can be supported ;
henee at some period or other of their lives there must be
a struggle for existenec ; aud what is the infallible result?
If one organism were a perfect copy of the other in regard
to strength, skill, and agility, external conditions would
decide.  But this Is not the case. Here we have the fact
of variety offermg itself to nature, as in the former instance
it offered itself to man ; and those varicties which are least
competent to cope with surrounding conditions will infal-
libly give way to those that are most competent. To usc
a famibiar proverb, the weakest comes to the wall. But
the triumphant fraction again breeds to overproduction,
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transmitting the qualities which secured its maintenance,
but transmitting them in different degrees. The struggle
for food agam supervenes, and those to whom the favour-
able quality has been transmitted in excess will assuredly
trimmph. Tt Is casy to see that we have here the addition
of increments favourable to the individual still more rigor-
ously carried out than in the case of domestication; for
not, only are unfavourable specimens not sclected by nature,
but they are destroyed. This is what Mr. Darwm calls
¢ Natural Selection,” which ‘acts by the preservation and
accumulation of small inherited modifications, each profit-
able to the preserved being.” With this idea he inter-
penetrates and leavens the vast store of facts that he and
others have collected.  We cannot, without shutting our
eyes through fear or prejudice, fail to scc that Darwin is
here dealing, not with imaginary, but with true causes;
nor can we fail to discern whas vast modifications may he
produced by natural selecfion in periods sufficiently long.
Each individual increment may resemble what mathema-
ticians call 4 * differential’ (a quantity indefinitely small};
but definite and great changes may obviously be produced
by the integration of these infinitesimal quantities through
practically infinite time.

If Darwin, like Bruno, rejects the notion of crcative
power acting after human fashion, it certainly s not be-
cause he is unacquainted with the numberless exquisite
adaptations on which this notion of a supernatural artificer
has been founded. His baok is a repository of the most
startling facts of this description. Take the marvellous
observation. which he cites from Dr. Criiger, where a
bueket with an aperture, serving as a spout, is formed n
an orchid, DBees visit the flower: in eager scarch of
material for their combs they push each other into the
bucket, the drenched ones escaping from their involuntary
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bath by the spout. Here they rub their backs against the
viseld stigma of the flower and obtain glue; thenagainst the
pollen-masses, which are thus stuck to the back of the bee
and carrted away. < When the bee, so provided, flies
to another flower, or to the samc flower a second time,
and is pushed by its comrades into the bucket, and then
crawls out by the passage, the pollen-mass upon its back
necegsarily comes {irst into contact with the viseid stigma,’
which takes up the pollen; and this is how that orclnd
is fertilized. Ot take tids other casc of the Catasetum.
‘ Bees visit these flowers in ordex to gnaw the labcllum g
in doing this they incvitably touch a long, tapering, sensi-
tive projection. This, when touched, transmits a sensation
or vibration fo a certain membrane, which is instantly
ruptured, selling freo a spring, by which the pollen-mass
is shot forth like an arrow in the riglt direction, and
adheres by its viscid extremity to the back of the bee’
In this way the fertilising polien 1s spread abroad.

It 15 the mind thus stored with the choicest materials
of the teleologist that rejects ieleclogy, secking to refer
these wonders to natural eases. They illustrate, according
to him, the method of nature, not the ¢ technic’ of a man-
like Artificer. The beauty of flowers is due to natural
gselection. Those that distinginsh themsclves by vividly
eontrasting colours from the surrounding green leaves are
most readily seen, most frequently visited by insects, most
often feriilized, and hence most favoured by natural selec-
tion. Coloured berries also readily attract the attention
of birds and beasts, which feed upon them, spread their
manured seeds abroad, thus giving trees and shrubs
possessing such berries a greater chance in the strurrgle
for existence.

With profound analytic and synthetic skill, Mr. Darwin
investigales the cell-making instinet of the hive-bee. His
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method of dealing with it is representative. He falls back
from the more perfectly to the less perfecily developed
instingt—/from the hive-bee to the humble bee, which
uses its own cocoonr as a comb, and to classes of bees of
mtermediate skill, endeavouring to show how the passage
might be gradually made from the lowest o the highest.
The saving of wax is the most important point in the
cconomy of bees. Tsvelve to fifteen pounds of dry sugar
are sail to be needed for the sceretion of a single pound of
wax. The quantities of neciar necessary for the wax must
therefore be vast; and every improvement of coustrue-
tive instinet which results in the saving of wax is a dircet
profit to the insect’s life.” The time that would otherwise
be devoted to the making of wax is now devoted to the
gathering and storing of honey for winter food. He passes
from the humble bee with its rude eells, through the
Melipona with its more artistic cells, to the hive-bec with
its astonishing architecture. The bees place themsclves
at equal distances apart upon the wax, sweep and excavate
equal spheres round the selected points. The spheres
infersect, and the planes of intersection are built up with
thin lamine. Hexagonal eells are thus formed. This
mode of treating such questions is, as I have said, repre-
sentative. He halbatually retives from the more perfect
and complex to the less perfect and simple, and carries
you with him through stages of perfecting, adds increment
to increment of iafinitesimal change, and in this way
gradually breaks down your reluctance to admit that
the exquisite climax of the whole could be a result of
natural selection.

Mr. Darwin shirks no difficulty ; and, saturated as the
subject was with his own’ thought, he must have kunown
better than his critics the weakness as well as the strength
of his theory. This of course would be of little avail
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were his object o temporaty dialectic victory instead of
the establishment of & truth which he means to be ever-
lasting. But he takes no pains to disguise the weakness
fic has discerned ; nay, he takes every pains to bring it
into the strongest light.  His vast resources enable him to
cope with objections started by himself and others, so as
to leave the final impression upon the reader's mind that,
if they be not completely answered, they certainly are not
fatal.  Their negative force being thus destroyed, you are
free to be influenced by the vast positive mass of evidence
he is able to bring before you. This larpeness of know-
ledge and readiness of resource render Mr. Darwin the
most terrible of antagonists. Accomplished naturalists
have levelled heavy and sustained criticisms against
him—not always with the view of fairly weighing his
theory, but with the expressintention of exposing its weal
points only. This does not irritate him. He treats every
objection with a soberness and thoroughness which even
Bishop Butler might be proud to imitate, surrounding
each fact with its appropriate detail, placing it in its proper
relations, and usually giving it a significance which, as
long as it was kept isolated, failed to appear. This is done
without a trace of ill temper. He moves over the subject
with the passtonless strengtl: of a glacier; and the grind-
ing of the rocks is not always without a counterpart in
the logical pulverization of the objector. |

But though in hazdling this mighty theme all passion
has been stilled, thereis an emotion of the intellectineident
to the discernment of new truth which often colours and
warms the pages of My, Darwin. His success has been
great; and this implies not only the solidity of his work,
but the preparedness of the public mind for such a revela-
tion. On this head & remark of Agassiz impressed me more
than anything else. Sprung from a race of theologians,
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this celebrated man combated to the last the theory of
nattral sclection. One of the many times T had the
pleasure of meeting him in the United States sas at M,
Winthrop’s beautiful residence at Brookline, near Boston.
Rising from luncheon, we all halted as if by a common
impulse in front of a window, and continued there a dis-
cnssion which had been started at table.  The maple was
in its autumn glory; and the exqmsite beauty of the
scene outside seemed, in my case, io interpenetrate without
disturbance the intcllectual action. Earnestly, almost
sadly, Agassiz turned, and said to the gentlemen standing
round, ‘I confess that I was not prepared to sec this
theory received as it hasbeen by the best intelleets of our
time. Tig success is greater than I could have thought
possible.!

In our day grand generalizations have been reached.
'The theory of the origin of species is but one of them.
Another, of still wider grasp and more radical significance,
is the doctrine of the Conservation of Energy, the ultimate
philosophical issues of which are as yet but dimly seen—
that doctrine which ‘binds nature fast in fate’ to an
extent not hitherto recogmzed, exacting from cvery
antecedent its cquivalent consequent, from every con-
sequent its equivalent antecedent, and bringing vital as
well as physical phenomena under the dominien of that
law of causal connexion which, so far as the human
understanding has yet pierced, asserts itself everywhere in
nature. Loug in advance of ali definite experiment upon
the subject, the constaney and indestructibility of matter
had been affirmed ; and all subsequent experience justified
the affirmation. Later researches extended the attribute
of indestructibility to forc_e.- This idea, applied in the
first instance to inorganic, rapidly embraced organie
nature. The vegetable world, theugh drawing almost all its
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nutriment from invisible sources, was proved Incompetent
to generate anew either matter or force. Tis matter is
for the most part transmuted gas; its force transformed
solar force. The animal world was proved to be equally
uncreative, all its motive energies being referred to the
combustion of its food. The activity of each animal as
a whole was proved to be the transferred activity of its
molecules. The museles were shown to be stores of
mechanical foree, potential untit unlocked by the nerves,
and then resulting in muscular contractions. The speed
at which messages fly to and fro aleng the nerves was
determined, and found to be, not as had been previously
supposed, equal to that of light or electricity, but less
thau the speed of a flying eagle.

This was the work of the physicist: then eame the
eonquests of the comparative anatomist and physiclogist,
revealing the structure of every animal, and the function
of every organ in the whole hiologieal series, from the
lowest zoophyte up to man. The nervous system had
been made the object of profound and continued study,
the wonderful and, at bottom, entively mysterious, con-
trolling power which it exercises aver the whole organism,
physical and mental, being recognized more and more.
Thought eould not be kept back from a subject so pro-
foundly suggestive. DBesides the physical life dealt with
by Mr. Darwin, there is a psychical life presenting similar
gradations, and asking equally for a solution, How are
the different grades and order of Mind to be accounted
for? What is the principle of growth of that mysterious
power which on our planet culminates in Reason ? These
are questions which, though not thrusting themsclves so
foreibly upon the attention of the general public, had not
only occupied many reflecting minds, but had been
formally broached by one of them before the < Origin of
Bpecies * appeared.
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With the mass of materials farnished by the physicist
and physiologist in his hands, Mr. Herbert Sponcer,
twenty years ago, sought to graft upon this basis o system
of psychology ; and two years age a sccond and greatly
amplified cdition of his work appeared. Those who have
occupied themsclves with the beautiful experiments of
Platcan will remember that when two splicrules of olive-
o1l, suspended in a mivture of aleohol and water of the
same density as the oil, are brought together, they do not
immediately unite.  Something like a pellicle appears to
be formed arcund the drops, the rupture of which is im-
mediately followed by the coalescence of the globules
into one. There are organisms whose vital actions are
almost as purely physical as that of these drops of ol
They come into eontaet and fuse themselves thus together,
From such organisms to others a shade higher, and from
these to others a shade higher still, and on through an
ever-ascending series, Mr, Spencer conduets his argument.
There are two obvions factors to be here taken into
account—the creature and the medium in which it lives,
or, as it is often expressed, the organism and its environ-
ment. Mr. Spencer's fundamental prineiple is that
between these two factors there is ineessant interaction.
The organism is played upon by the environment, and is
modifled to meet the requircments of the environment,
Life he defines to be ‘a continuous adjustment of internal
relations to external relations.”

In the lowest organisms we have a kind of tactual
sense diffnsed over the entire body ; then, through im-
pressions from without and their eorresponding adjust-
ments, special pertions of the surface become more
responsive to stimuli than others. The scnses are
nascent, the basis of all of them being that simple tactnal
sense which the sage Democritus recognised 2,500 years
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ago as their commen progenitor, The action of light, in
the first instance, appears to be 2 mere disturbance of the
chemical processes in the aumimal organism, smular {o thai
which occurs in the leaves of plants. By degrecs the
action becomes localized in u few pigment-cells, more
sensitive to ight than the surrounding tissue. The eye
is here incipient, At first it 33 merely capable of reveal-
ing differences of light and shade produced by bodies
cloge at hand. Followed as the interception of the hight
is in alinost all cases by the contact of the closely adjacent
opaque hody, sight in this condition becomes a kind of
“ anticipatory touch.” The adjustment continues ; a slight
bulging out of the epidermis over the pigment-granules
supervenes. A lens is incipicnt, and, through the opera-
tion of infinite adjustments, at length reaches the perfec-
tion that it displays in the hawk and eagle. So of the
other scnses ; they are speeial differentiations of a tissue
which was originally vaguely sensitive all over.

With the development of the senses the adjustments
between the organism and its environment gradually
extend in space, o multiplication of experiences and &
corresponding modification of conduct being the result.
The adjustments also extend in #rme, covering continually
greater intervals. Along with this extension in space
and time the adjustments also increase in specialty and
complexity, passing through the various grades of bruie
life, and prolonging themselves into the domain of reason.
Very siriking are Mr. Spencer’s remarks regarding the
influence of the scnse of tonch upon the development of
intetligence. This is, so to say, the mother-tongue of all
the senses, into which they must be translated to be of
service to the orpanism. Hence its importance. . The
parrot is the most intelligent of birds, and its tactual
power is also greatest.  From this sense it gets know-
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ledge unattainable by birds which eannot ewmploy their
feet &s hands. The elephant is the most sagacious of
quadrupeds-—its tactual range and skill, and the conse-
quent multiplication of experiences, which it owes to its
wonderfully adaptable trunk, being the basis of its sagn-
city. [Feline animals, for a similar cause, are more
sagacious than hoofed animals—atonement being to some
extent made, in the case of the horse, by the possession
of sensitive prehensile lips. In the Primates the evolu-
tion of intelleet and the evolution of tactual appendages go
hand mn hand. In the most intelligent anthropoid apes we
find the tactual range and delicacy greatly augmented, new
avennes of knowledge being thus open to the animal, Man
erowns the edificc here, not only in virtue of his own
manipulatory power, but through the enormous extension
of his range of experience, by the mvention of instruments
of precision, which serve as supplemental senses and sup-
plemental limbs. The reciprocal action of these is finely
described and illustrated. That chastened intellectunl
emotion to whieh I have referred in connexion with
Mr. Darwin 1s not absent in BMr. Spencer. His illustra-
tions posscss ab times exceeding vividness and force;
and from his style on such occasions it is to be inferred
that the ganglia of this Apostle of the Understanding
are sometimes the seat of a nascent poetic thrill.

It is a fact of supreme impertance that actions the
performance of which at first requires even painful eflfort
and deliberation may by habit be rendered automatic.
Witness the slow learning of its letters hy a ¢hild, and
the subsequent facility of reading in a man, when each
group of letters which forms a word is instantly, and
without eflort, fused to a single perception. Instance the
billiard-player, whose muscles of band and eye, when
he reaches the perfection of his art, are unconsciously

E
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codrdinated. Instance the musician, who, by practice, is
~ gnabled to fuse a multitude of arrangements, auditory,
tactual, and muscular, into a process of automatic manipu-
lation, Combining such facts with the doctrine of here-
ditary transmission, we reach a theory of Instinet. A
chick, after coming out of the egg, balances itself correctly,
runs about, picks up food, thus showing that it possesses
a power of directing its movements to definite ends, How
did the chick learn this very complex coirdination of eye,
muscles, and beak? It has not been individually taught ;
its personal cxperience is ntl; but it has the benefit of
ancestral experience. Tn its inherited organization are
registered all the powers which it displays at birth. 8o
also as regards the instinet of the hive-bee, already re-
ferred to. The distance at which the insects stand apart
when they sweep their hemispheres and bumld their cells
is ¢ organically remembered.’

Man also carries with him the physical texture of his
ancestry, aswell as the inherited intellect bownd up with it.
The defects of intelligence during infancy and youth are
probably less duc to a lack of individual experience than to
the fact that in early life the cerebral organization is still
incomplete. The period necessary for completion varies
with the race and with the individual. As a round shot
outstrips a rifled one on quitting the muzzle of the gun, so
the lower race 1n ehildhood may outstrip the higher. But
the higher eventually overtakes the lower, and surpasses it
in range. As regards individuals, we do not always find
the precocity of youth prolonged o mental power in
maturity ; while the dulness of boyhood is somectimes
strikingly contrasted with the intellectual cnergy of after
years. Newton, when a boy, was weakly, and he showed
no particular aptitude at school; but in his eighteenth
year he went to Cambridge, and soon afterwards aston-
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ished his teachers by his power of dealing with geo-
metrical problems. During his quiet youth his brain was
slowly preparing itsclf to be the organ of those energies
which he subsequently displayed.

By myriad blows (to use a Lneretian phrase) thc
image and superscription of ihe external world are
stamped as states of conscionsness upon the organism,
the depth of the impression depending upon the number
of the blows. When two or more phenomena ocewr in
the environment invariably together, they are stamped
to the same depth or to the same relicf, and indissolubly
connected. And here we come {o the threshold of a
great question.  Beeing that he eould in no way rid him-
self of the censciousness of Space and Time, Kant agsnmed
them to be necessary * forms of intuttion,” the moulds and
shapes into which our intuitions are thrown, belonging to
ourselves solely and without objective existence. With
unexpected power and success Mr. Spencer brings the
hereditary experience theory, as he holds it to bear upon
this question. ¢If there exist certain external relations
which are experienced by all organisms at all instants of
their waking lives—relations which are absolutely con-
stant and universal—there will be established answer
ing internal relations that axe absolutely comstant and
universal. Such relations we have in those of 8pace and
Time. As the substratum of all other relations of the
Non-Ego, they must be responded to by conceptions that
are the substrata of all other rclations in the Ego.  Being
the constant and infinitely repeated clements of thought,
they must become the automatic clements of thought—
the elements of thought which it is impossible to get rid
of—the * forms of intuition.”’

Throughout this application and extension of the ¢ Taw
of Inseparable Association,’ Mr. Spencer stands upon his

]
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own ground, invoking, instead.of the experiences of the
individual, the registered experiences of the race. His
overthrow of the restriction of experience to the indi-
vidual is, I think, complete, That restriction ignores the
power of organizing expericnce furnished at the outset to
each individual; it ignores the different degrees of this
power posscssed by different races and by different indi-
viduals of the same race. Were there not in the buman
brain a potency antecedent to all experience, a dog or
cat ought to be as capable of ¢ducation as a man. These
predetermined internal relations are independent of the
expericnces of the individual. The human brain is the
¢ organiged register of infinitely rumerous experiences
received daring the evolution of life, or rather during the
evolution of that series of orgamisms through which the
human organism has been reached. The effects of the
most uniform and frequent of these experiences have been
suceessively bequeathed, principal and interest, and have
slowly mounted to that high intelligence which lies latent
in the brain of the infant. Thus it happens that the
European inherits from twenty to thirty ecubic inches more
of brain than the Papuan. Thus it happens that faculties,
as of music, which scarcely exist in some inferior races,
become congenital in superior ones. Thus it happens
that out of savages unable to count up to the number
of their fingers, and speaking a language containing
only nouns and wverbs, arise at Jenpth our Newtons and
Shakespeares.’

At the outset of this Address it was stated that phy-
sical theories which lic beyond experience are derived
by & process of abstraction from experience. It is n-
structive to note from this point of view the successive
introduction of new conceptions. The idea of the attrac-
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tion of gravitation was preceded by the observation of the
attraction of iron by a magnet, and of light bodies by
rubbed amber.  The polarity of magnetism and electricity
appealed to the senses ; and thus became the substratum
of the conception that atoms and molecules are endowed
with definite, attractive, and repellent poles, by the play of
which definite forms of erystalline architecture are pro-
duced. Thus molecular foree becomes siructural. It re-
quired no great boldness of thought to extend its play into
organic hature, and to recogmeze in molecular force the
agency by which both plants and animals are built up. In
this way out of experience arise conceptions which are
wholly ultra-cxperiential.  None of the atomists of
antiquity had any notien of this play of molecular pelar
force, but they had experience of pravity as manifested
by falling bodies. Abstracting from this, they permitted
their atoms to fall eternally through empty space, De-
mocritus assumed that the larger atoms moved more
rapidly than the smaller ones, which they thercfore
conld overtake, and with which they could combine.
Epicurus, holding that empty space could offer no re-
sistance to motion, ascribed to all the atoms the same
velecity ; but he seems to have overlooked the conse-
quence that under such circumstances the atoms could
never combine. Lucretiug cut the knot by quitting the
domain of physics altogether, and causing the atoms to
move together by a kind of volition.

Was the instinet uiterly at fanlt which cansed Lucretius
thus to swerve from his own principles? Diminishing
gradually the number of progenitors, Mr. Darwin comes
at length to one * primordial form ;" but he does not say,
as far as I remember, how he supposes this form to have
been introduced. He quotes with satisfaction the words
of u celebrated author and divine who lad ¢ gradually
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learnt to see that it is just as noble a conception of the
Deity to believe He created a few original ferms, capable
of self-devclopment into other and needful forms, as to
believe that He required a fresh act of creation to supply
the voids caused by the action of Ifis laws.” What Mr.
Darwin thinks of this view of the introduction of life I
do not know. But the anthropomorphism, which it
seemed his object to set aside, is as firmly associated
with the creation of a few forms as with the creation of
a multitude. We need, clearness and thoroughness here.
Two courses and two only, are possible.  Either let us
open our deors freely fo the conception of creative
acty, or, abandoning them, let us radically change our
notions of Matter. If we look at matter as pictured
by Democritus, and as defined for generalions in our
scientific text-books, the netion of any form of life
whatever coming out of it is utterly wnimaginable. The
argument placed in the mouth of Bishop Butler suffices,
in my opinion, to crush all such materialism ag thia, But
those who framed these definitions of matter were not
biologists but mathematicians, whose labours referred only
to such acerdents and properties of matter as could be
expressed n their formule, The very inteniness with
which they pursued mechanical science turned their
thoughts gside from the science of life. May not their
imperfect definitions be the real cause of our present
dread? Let us reverently, but honestly, look the ques-
tion in the face, Divoreed from matter, where is life to
be found?  Whatever our faith may say, onr Anowledge
shows them fo be indisolubly joined. Every meal we
cat, and every cup we drink, illustrates the mysterlous
control of Mind by Matter,

Trace the line of life backwards, and sce Jt approach-
ing more and moere to what we call the purely physical
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condition. We come af length to those organisms which
I have compared to drops of ol suspended in a mixture
of alcohol and water. We reach the protogenes of
Haeckel, in which we have ‘a type distinguishable
from a fragment of albumen only by its finely granular
character.” (Can we pause here? We break a magnet
and find two poles in cach of its fragments. We
continue the process of breaking, but, however small the
parts, each carries with it, though enfeebled, the polumity
of the whole. And when we can break no longer, we
prolong the intellectual vision to the polar molecules. Are
we not urged to do something similar in the case of life?
Is there not a temptation io close to some extent with
Luecreting, when he affirms that ¢ nature is seen to do all
things spontancously of hersclf without the meddling of
the gods?’ or with Bruno, when he declares that Matter
is not ‘that mere empty capacity which philosophers
have pictured her to be, but the universal mother who
brings forth all things as the frut of her own womb?’
Believing as b do in the continuity of Natare, I cannot
stop abruptly where our microscopes cease to be of use,
Here the vision of the mind authoritatively supplements
the vision of the eye. By an intellectual recessity I cross
the boundary of the cxperimental evidence, and discern
in that Matter which we, in our ignorance of its latent
powers, and notwithstanding our professed reverence for
its Creator, have hithcrto covered with opprobrium, the
promise and potency of all terrestial Life.

It you ask me whether there exists the least evidence
to prove that any form of life can be developed out of
matier, without demonstrable antecedent life, my reply is
that evidence considered perfeetly eonclusive by many has
been adduced; and that were some of us who have pon-
dered this question to follaw a very common example, and
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accepl testimony because it falls in with our belief, we
also should eagerly close with the evidence referred to.
But there is in the true man of science a wish stronger
than the wish te have his beliefs upheld ; namely, the
wish to have them true, And this stronger wish causes
hira to reject the most plausible support if he has reason
to suspect that it is vitiated by error.  Those to whom I
refer as having studied this question, believing the evi-
dence offered in favour of ¢ spontaneous generation ’ to be
thus vitiated, cannot aceept it.. They know full well that
the chemist now prepares from inorgame matter a vast
array of snbstances which were some time ago re-
garded as the sole products of vitality. They are inti-
mately acquainted with the structural power of matter as
evidenced in the phenomena of crystallization. They
can Justify scientifically their belie/” in its poteney, under
the proper conditions, to produce organisms. Dut in
reply to your question they will frankly admit their
inability to point to any satisfactory experimental proof
that life can be developed save from demonstrable ante-
cedent life. As already indicated, they draw the line
from the highest organisms through lower ones down to
the lowest, and 1% is the prolongation of this linc by the
intelleet beyond the range of the senses that leads them to
the conclusion which Brumo so beldly enunciated.!

The ‘materialism’ here professed may be vastly
different from what you suppose, and T therefore erave
your gracious patience to the end, ¢The question of an
external world,” says Mr. J. 8. Mill, ‘is the great battle-
ground of metaphysics’? Mr. Mill himself reduces
external phenomena to ¢ possibilities of sensation.” Kant,
as we have seen, made time and spacc “forms’ of our

! Bruno was a * Panthelst, not an * Athcist? or a ¢ Materialist.’
2 Ezamination of Hemilton, po 164,
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own intuitions. Fichte, having first by the inexorable
logic of his understanding proved himself to be a mere
fink in that chain of cternal eausation which holds so
rigidly in Nature, viclently broke the chain by making
Nature, and all that it inherits, an apparition of his own
mind.? And it is by no means easy to combat such
notions. For when I say I see you, and that I have not
the least doubt about it, the reply is, that what 1 am
really conscious of is an affection of my own refina. And
1If I urge that I can check my sight of you by touching
you, the retort would be that I am equaliy transgressing
the limits of fact; for what I am really conscious of is,
not that you are there, but that the nerves of my hand
have undergone a change. All we hear, and see, and
touch, and taste, and smell, are, it would be urged, mere
variations of our ewn condition, beyond which, even to
the extent of a hair's breadth, we cannot go. That any-
thing answering to our impressions exists outside of
ourselves 15 not a facl, bui an tnference, to which all
validity would be denied by an idealist like Berkeley, or
by a sceptic like Hume. Mr. Spencer takes another line,
With him, as with the uneducated man, there is ne
doubt or question as to the exisience of an external
world. But he differs from the uneducated, who think
that the world really zs what consciousness represents it
to be. Our states of consciousness are mere symbols of
an outside entity which produces them and determines
the order of their succession, but the real nature of which
we can never know.® In fact, the whole process of evolu-
tion is the manifestation of a Power absclutely inscrutable

U Restimmung des Menschen.

# In a paper, at once popular and profound, entitled Recent Pro-
gress in the Theory of Vision, contained in the volune of Lectures by
Helmholtz, published by Longmanas, this symbolism of our states of
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to the intellect of man. As little 11 our day as in the
days of Job can man by searching find this Power out.
Considered fundamentally, then, it is by the operation of
an insoluble mystery that life on earth is evolved, specics
differentiated, and mind unfolded from their prepotent
elements in the immeasurable past. There is, you will
obscrve, no very rank materialism here.

The strength of the doctrine of evolution consists, not
in an experimental demonstration (for the subject is hardly
accessible fo this mode of proof), but In its gencral har-
mony with scientific thought. From contrast, moreover,
it dertves enormous relative strength. On the one side
we have a theory (if it could with any propriety be so
called) derived, as were the theories referxred to af the
beginning of this Address, not from the study of Nature,
but from the observation of men—a theory which econ-
verts the Power whose garment is seen in the visible
universe into an Axrtificer, fashioned after the human
model, and aeting by broken efforts, as man is secn to
act.  On the other side, we have thé conception that all
we seo around us, and all we feel within us—the pheno-
meua of physical nature as well as those of the human
conseiousness i3 also dwelt upen. The Impressions of sense are the
mere signs of extermal things. In this paper Helmholtz contends
strongly against the view that the consciousness of space is inborn;
‘and he evidently doubts the power of the chick to pick up graing of
corn without preliminary lessons, On this peint, he s=zys, further ex-
periments are necded,  Such experiments have been since made by
Mr. Spalding, aided, 1 bclieve, in some of his obscrvations by the
accomplished and deeply lamented Ludy Amberly ; ond they seem to
prove conclusively that the chick does not need a single moment's
tuition o ¢rable it te stand, run, govern the muscles of its eyes, and
to peck. Helmholtz, however, is contending against the notion of pre-

cstablished harmony; and T am not aware of his views as to the
prganisation of experiences of vace or breed.
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mind—have their utisearchable roots in a cosinical life, if
1 dare apply the term, an infinitesimal span of which
is offered to the investigation of man. And even
this span is only knowable in part. We caz trace the
development of a nervous system, and correlate with it
the parallel phenomena of sensation and thought. We
see with undoubting certainty that they go hand in hand.
But we try to soar in a vacuum the moment we seek to
comprehend the connexion between them, An Archi-
medean fulerum is here required which the human mind
cannot command ; and the eflort to solve the problem, to
borrow a comparison from an illustrious friend of mine,
is like the effort of & man trying to lift bimself by his own
waistband.  All that has been here said is to be taken
in connexion with this fundamental truth. When © nascent
senses” are spoken of, when  the differentiation of a tissue
at fivst vaguely sensitive all over’ 18 spoken of, and when
these processes arc associated with ‘ the medification or
an organism by its environment,’” the same parallelism,
withont contact, or even approach to contact, is implied.
Man the object is separated by an impassable gulf from
man the subject. There i3 no motor energy in in-
tellect to earry it without logical rupture from the one to
the other.

Further, the doctrine of evolution derives man in his
totality from the inter-action of organism and environ-
ment through countless ages past. The Human Under-
standing, for example—that faculty which Mr. Spencer
has twrned so skilfully round wpon its own antecedents—
is isell a result of the play between organism and envi-
ronment through cosmic ranges of time. Never surely
did preseription plead so irresistible a claim. But then
it comes to pass that, over and above .Jus understanding,



60 ) . Address.

there are many other things appertaining to man whose
perspective rights are quite as strong as those of the un-
derstending itself. Ti is a result, for czample, of the
play of orgamsm and environment that sugar is sweet
and that aloes are bitter, that the smell of henbanc dif-
fers from the perfume of a rose. Buch facts of con-
sciousness {for which, by the way, ne adequate reason
has yet been rendered) are quite as old as the under-
standing; and many cther things can boast an equally
ancient origin.  Mr. Spencer at one place refers to that
most powerful of passigns—the amatory passion—as one
which, when it first oceurs, is antecedent to all relative
experience whatever ; and we may pass its claim as being
at least as ancient and valid as that of the understand-
ing. Then there are such things woven into the tex-
turc of man as the feeling of Awe, Roverence, Wonder
—and not alone the sexual love just referred to,
but the love of the beautiful, physical, and moral, in
Nature, Poetry, and Art, There is also that decp-set
fecling which, since the carliest dawn of history, and
probably for ages prior to all history, incorporated itself
in the Religions of the world. You who have escaped
from these religions into the high-and-dry light of the
intelleet may deride them; but in so doing you
deride accidents of form merely, and fal to touch the
immovable basis of the religious sentiment in the
nature of man, To yield this sentiment rcasonable
satisfaction 18 the problem of problems at the present
hour. And grotesque in relation to scientific culture as
many of the rel:gions of the world have been and are—dan-
gercus, nay destructive, to the dearest privileges of free-
men as some of them undoubtedly have been, and would,
if they could, be agaim—it will be wise to recognize them
as the forms of a force, mischievous, if permitted to
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intrude on the region of knewledge, over which it holds
no command, but capable of being guided to nable
issues in the region of emetion, which Is its proper and
elevated sphere.

Al veligious theories, schemes and systems, which
embrace notions of cosmogony, or which otherwise
reach into the domain of science, must, ¢ so far
as they do this, submit to the contrel of seience, and
relinquish all thought of controlling it. Acting other-
wise proved disastrous in the past, and it is simply fatuous
to-day. FHvery system which would escape the fate of
an organism too rigid to adjust itself to its environment -
must be plastic to the extent that the growth of know-
ledge demands. When this truth has been thoroughly
taken 1in, rigidity will be relaxed, exclusiveness dimin-
ished, things now deemed essential will be dropped, and
clements now rejected will be assimilated.  The lifting of
the life 1s the ¢ssential pomnt; and as long as dogmatism,
fanaticism, and intclerance are kept out, various modes
of leverage may be employed to raise life to a higher
level. Science itself not unfrequently derives motive
power from an ulra-scientific source. Whewell speaks
of enthusiasm of temper as a hindrance to science; but
he means the enthusiasm of weak heads. There is a
strong and resolute enthusiasm in which science finds
an ally ; and it 18 to the lowering of this fire, rather
than fo the diminution of intellectual insight, that the les-
sening productiveness of men of sclence in their mature
years 15 to be ascribed. Mr. Buckle soughs to detach -
intellectual achicvement from moral force. He gravely
erred ; for without moral force to whip it into action, the
achievements of the intellect would be poor indeed.

it has been said that sclence divorces itself from
literature ; but the statement, ike so many others, arises from
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lack of knowledge. A glance at the less technieal vrit-
ings of its leaders—of its Helmholtz, its Huxley, and its
D Bois-Reymond—wonld show what breadth of literary
culture they command. Where among modern writers
ean you find their superiors in élearness and vigour of
literary style? Secience desires not isolation, but freely
combines with every effort towards the bettering of man's
estate. Single-handed, and supported not by outward
sympathy, but by inward force, it has built at least one
great wing of the many-mansioned home which manin his
totality demands. And if rough walls and protruding
rafter-ends indicate that on one side the edifice is still
incomplete, it is only by wise eombination of the parts
required with those alrcady irrevocably built that we can
hope for completeness. There is no necessary incon-
gruity between what has been accomplished and what
remains to be done. The moral glow of Socrates, which
we all feel by ignition, has in it nothing mcompatible
with the physies of Anaxagoras which he so much
scorned, but which he would hardly scorn to-day.

And here T am reminded of one amongst us, hoary, but
still strong, whose prophet-voice some thirty years ago, far
more than any other of this age, unlocked whatever of
life and noblencss Fay latent in its most gifted minds-—one
fit to stand beside Socrates or the Maccabean Eleazar, and
to dare and suffer all that they suffered and dared—fit,
as he once sald of Fichte, ‘to have bcen the teacher of
the Stoa, and to have discoursed of Beauty and Virtue
in the groves of Academe.’ With a capacity to grasp
physical prineiples which his friend Goethe did not possess,
and which even total lack of exercise has not heen able to
reduce to atrophy, it is the world’s loss that he, in the
vigour of his years, did not open his mind and sympathies
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to science, and make ity conelusions a portion of his
message t0 mankind. Marvellously endowed as he was—
equally cquipped on the side of the Heart and of the
Understanding—he might have done much towards teacl-
ing us how to reconcile the claims of both, and to enable
them in coming times to dwell together in unity of spirit
and in the bond of peace. " -

And now the end is come. With more time, or
greater strength and knowledge, what has been here said
might have been better said, while worthy matters here
omitted might have received it expression. Butl there
would have been no material deviation from the views set
forth, As regards myself, they are not the growth of a
day; and as regards yvou, I thought you ought to know
the environment which, with or without your consent, is
rapidly surrounding you, and in relation to which some
adjustment on your part may be necessary, A hint of
Hamlet’s, however, téaches us all how the troubles of com-
mon life may be ended ; and it is perfectly possible for
you and me to purchase intellectual peace at the price of
inteliectual death. The world is not without refuges of
this deseription; nor is it wanting in persons who seek
their shelter and try 1o persuade others to do the same.
The unstable and the weak will yicld to this persuasion,
and they to whom repose is sweeter than the teath. But I
would exhort you to refuse the offered shelter and to seorn
the base repose—to accept, if the choice be forced upon
you, commeotion before stagnation, the leap of the torrent
before the stillness of the swamp.

In the eourse of this Address I have toucked on debat-
able questions and led you over whatwill be deemed dane
gerous ground—-and this partly with the vicw of telling you
that as regards these questions science claims wurestricted
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right of search. Tt is not to the point to say that the
views of Lueretius and Bruno, of Darwin and Spencer,
may be wrong. Here I should agree with you, deeming
it indeed certain that these views will underge modifica-
tion. But the point is, that, whether right or wrong, we
ack the freedom to discuss them. For science, how-
ever, no exclusive claim is here made; you are not
urged to erect it inte anidol.  The inexorable advance of
man's understanding in the path of knowledge, and those
nnquenchable claims of his moral and emotional nature
which the understanding can never satisfy, are here equally
set forth. The world embraces not orly a Newton, but
a Bhakespeare—not only a Boyle, but a Raphael—not
only a Kant, but 2 Beethoven—not only a Darwin, but a
Carlyle, Not in each of these, but In all, is human nature
whole. They are not opposed, but supplementary—not
mutually exclusive, but reconcilable. And if, unsatis-
ficd with them gll, the human mind, with the yearning
of a pilgrim for his distant home, will turn to the Mystery
from which it has emerged, secking so to fashion it as to
give unity to thought and faith § so long as this is done,
not only without intolerance or bigotry of any kind, but
with the enlightened recogmition that ultimate fixity of
conception is here unattainable, and that each suceeeding
age must be held free to fashion the Mystery in accord-
ance with its own needs—then, casting aside all the
restrictions of Materialism, I would affirm this to be a field
for the noblest exercise of what, in contrast with the
Fmowing facultics, may be called the creative faculties of
man.

“Fill thy heart with it,’ said Gocthe, “and then name
it as thon wilt’ Goethe himself did this in untranslate-
able language!  Wordsworth did it in words known to

! Proeminm t¢ ¢ Gots und Welt.'
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all Englishmen, and which may be regarded as a forecast
and religious vitalization of the latest and deepest scientific
truth,—

‘For 1 have learned
To look on nature ; not as in the hour
Of thoughtless youth ; but hearing oftentimes
The still, sad music of humanity,
Nor harsh nor grating, though of ample power
To chasten and subdue. And I have felt
A presence that disturbs me with the joy
Of elevated thoughts ; a sense sublime
Of something far more deeply interfused,
Whose dwelling is the light of setting suns,
And the round ocean, and the living air,
And the blue sky, and in the mind of man :
A motion and a spirit, that tmpels
All thinking things, all objects of all thought,
And rolls through all things.' !

! Tintern Abbey.

LONTON : PRINTED BY
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i wol. Bee. [ e press,
B



10 NEW WORKS

ruslishen gy LONGMANS & CO.

Essays on Freetlunking

and Platispeaking.
By Lesite Stcphen.
Croten 8uo. 1ok, b

fissays  selected  from
Contribuiions to the LLdii-
burgh Review.
By Hewry Rogers.

New Fdifion, e wiich the Litevary amd
Fheslogical Essays will be classed in two
dieddiond, cach of Wk may b fuv-
chrasal seprately. [ proparation.

Selections froin the Cor-
respondence of K. B H.
Greyson.

By Henry Rogers.
New Ldition, revived, Ui the press

On Represeniative Go-

vEFNIIERE.
By Fohn Stuwart Ml

Fourth Editlon, crimon Seo. 21

Owe Liberty.
By Fohn Stuar! Mili,

ot Bro, 73, B4 crown Bve. 15 4d.

Principles of Political

Lcoponty.
By Folm Stuart Midl.

2 vols, 8ie. 30, or 1 wod crewn o, 55,

Essays on some Unisetfled
Questions of Pelitical Fco-
FIOTBLY.

By Fohn Stuart Ml
Seeond Editior,  Svo. Bt Od.

Littlitarianisin,
By Foln Stuavi Ml
Fowrth Eddition,  Swva, s

A  Systen of Logic,
Ratiocrnafive and Lrudue-
tive. By Fofme Stuart Medl.

Eiphth Editiors,  Z velt. Sze. 254,

Examination of Sir
Willian: fHamilloi's Phi-

losephy, and of the priuce-
pal Plilosopliical Questions
diescussed e s Writings,
By Fohn Stuart Midl.

" Fonsth Edirioan.

TheSubjection of Women.
By Fokn Stuart Mili,
New Edition,

oo, 165

Fost Szo, 5i.

Dissertations and Dis-
EUSSIONS.
By Foliw Stuart Ml

Second Fdition, 3 voln Buo. 30s.

Analysis of the Pheno-
HIENE qf Flre FHuman Mo,
By Foames Ml New

Fdition, with Noles,
Llustrative and Crilical.

2 zoln. Sue. 28r

A Systemalic View of
the Stence of Furispru-
aFene.

By Sheldon Amvos, H.A.
Professor of . Farispru-
donee do e funs of
Conrt, Lordosn.

Bre. 184
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A Primer of ¥ie Englis/

Constitufron and Coveri-
#enlt.

By Skeldow Amos, M.A.
Ao Edition, revdsed. PortBro,
[fa Oclober,

Principles of Economical
Llezlosopiy.
Ly H. D, Macleod, A,
Barrister-at-Law.
Secoud Edition, i 2 vole, Vel, £ Bvo. 158,

The Institutes of Fus-
tinian » with FEuglish fn-
froduction,  Transiafion,
el Nofes,

By T C. Sandars, M.A.

LBarvister-at-Law,
Newo Fofition.  Swo. 155

Lord Bacon's IVorks,
Collecled and Ldiied by R
L. Ells, M.A. ¥. Sped-
deing, M.A. and D, D.
Fleath.

Nmo and Cheaper Ldition. § wois. 8o,
43 135 6

Letters and Life of
Lrancis Bacon, including
all frs Occastonal TV orks.
Collected and edifed, wwith

& Commentary, &y F.
Spedding.

Pola, £, & VY. Boo. 3. 125, Ved, VI
compleeinr e weorh, is mearly yendp

e Nicomachean Etlics
of Aristotle. Newly trams-
lated dinto English,

Dy R Wielliams, 8.4,

8o, 12s,

Thhe Politics of A visfolle;
Greee Texd, with Luglish
Notes.

By Richard Congreve, M. A.

New Fdition, revised.  Bve.
[fre de preis,

Thie Ethies of Awristotle;
wille Lssays and Notes.
By Sir A. Grant, Barl,’
MA LLD,

Third Edition, revised and paridy re-writivie,
Vi the presr,

Bacow's Fssays, with
Annetations.
By B, Whately, D.D.
New Edition.  Bve. 105, Gd.
Llements of Lagic.

By R, Wharedy, D.1),

New Edition., Bzo. 100, G cr Sov. 45, 62,

Llements of Riwetoric.,
By R, Whately, D.1.

New Bedetiosr, 8va, 108 G4, or. Sve. qs, 6L

An Qutline of the Neces-
sary Laws of Thoughl : a

Treatise on  Pure and

Applicd Logre,

By the Most Rev. IV
Lhaomson, .1, Areh-
bushop of York.

Ninth Fhousardd, Croron Boe. §5. G,

A fulroduction to Aen-

tal FPhitosopley, on the fu-
ductive Method.
By ¥ D Morell, LLD.

8o, 120
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Flements of Psychology,
contfatning the Analysis of
the Tutellectual Powers.
By 7. D. Moreil, LL.D.

Post Boo. 5. 6.

T fte Secvet of Hegel:
© beng the Hegelian System
2z Origin, Principle, Forre,
and Maticr.
By . H. Stiriing, LL.D.

2 pols, Zew, 282

Sty Willivin Hamiitfon
betng the Philesophy of
Poereeption : an Analysis.
By ¥. . Stirling, LL.D.

Bewo. g1

The Fhilosoply of Ne-
cessity ;. ov, Natural Law
as applicalle to Mendal,
Meval, and Secial Science.

By Charles Bray.

Seeond Fdition. Bro. go.

Time and Space,; a Meito-
- plysical Essay.
By S. H. Hodgson.
e, 105
The Theory of Practice ;

an Ethreal fnguiry.
By 8. H. Hodgson.

2 pols. Buo. 245,

Ueberweg's Syslem  of
Logic, and Ifisiory of
Logical Doctines.
Transtated, with Notes and

Appendices, by 1. M.
Lendsay, M. A F1RS.E.

Bo. 160

The Sewnses and the

Fateliect,
By A. Bain, LL.D. Prof.
of Logte, Univ. Aberdecn.

Bza, 155,

Mental and Moral
Staence; o Compendzum of
Psyciiology and Etfies.

By A, Bam, LL.D.

Thivd Edition, Ceomon Svo. 105 64 Or
sepainitely: Pait I Mental Science, Gs. O,
Fart X Moval Scicrice, g4, 04,

A Treaiise on Hiunau
Natwre, By David Hune,
Ldited, with Noles, &c. by

I H. Green, Fel. of Bal.
Cofl. and T. H. Grose,
Fel. & Tutor of Queen’s
Coll. Oxford.
2 el 8w,

Essays Moral, Political,
and Literary. By D). Hune.
By the sanie Editors.

[P Agedl,

2 zols. Sve. [ the fress.

MISCELLANEOUS & CRITICAL WORKS.

Miscellaneous and Fost-

Zumons Werks of the late

Henry Thomas Duckle.

Edited,wwith a Biographical

Notice, by Helen Taylor.
3 zoln. Boe. £ r2e 64

Shord Studies on Great
Subjects.
By F. A. Froude M. .A.
Jormerly [ellow of
Ezxeter College, Oxfard.

2 vols, creeon 8ve, 125
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Lord Macaulay's Mis-

cellaneons Writings,

LIDRARY EDITION, 2 vois, Sva. Forireit, 218,
Prorie’s EDTioN, 1 vol o 8o 43, O

Lord Macawlay's Mis-
cellaneons  Waddings and
Speeches.

Cioavn 8w, bir,

Speeches of the Right
Hon. Lord Macanlay, cor-
vecled by Himself.

Leaplds Eddition.

LordMacaulay sSpeeciies

er Parliamentary Refornt
w7 1831 and 1832,

16me. 11,

Tiie Rev. Sydiey Snailie's
Fssays contvibuled to the
Edinbaurels Review.

Autharirad Editien, complae ine Oue Volurmc,
Crown Bvo. 25. 6. sewed), or 35, Od. clvrh.

The Rev. Sydney Snrlle's
Miscellaneons Works.

Crewont Suo. Gr.

Zhe Wit and Wisdon: of
the Lev. Sydney Smith: a
Selection of the most mento-
vabdle Passages tn feis Wrik-
tigs and Conversation.

Crown Bva, 3. 6dl

Manuwal of Fiuglish Lite-
ralure, IHHislorical and
Crilical, with a Chapler on
English Metves,

By Thomeas Arnold, M.A.
New Edition,  Crown Bve, 6. 64\

Crozen 8ve, 3, 64,

Realitics of Irish Life.
By K, Steuaré Trench.

tr. Svo. zr. 64 scoed, or 35 64 cloth.

Lectures on the Science

of Language.
By F. Max Miiller, 3. .A.
&e. Fovetgn Monber of

the Fremch fusdifute.

Seventh Edition, 2 vels crown 8oo, 165,

Chips fron: o German
Workshop; being Essays
os the Scrence of Religion,
and on Mythology, Tradi-
tions, and Custonrs.

Ly I Max Miiller, M.A.
&e.

3 volu, 8o, L2,

Families of Speech.
four Lectures delivered at
the Roval Tustiiution.

By F. W. Farrar, M. A.
LS,

New Edition.  Cromew 8ve. 30 64

Cluapters on Language.

By . W. Farrar, M A.

LRSS Master of Mari-
borough Collese.

New Edution.  Crown Svo. gr.

Southey's Doctor, comw-
plete tsr Oue Volume.
Lidited by Rew, ¥. .

Warter, £3.12.

Sqieary eroun Buo, 120 B,

Lhree Centuries of Eng-
lish Literature.

Dy Charles D. Yonge, B.A.
Crown Bva. 5. 6d.
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A Budgel of Paradoxes.
By Augustus De Movgan,
FRAS.

Regrinted, woith Aunthor's Additions, from
fhe Atheneum.  Swo. 130,

Recreations of a Country

Favson.
By A K. H B

Twwe Sericsy 350 04, cach.

Seaside Musings on Suti-
days and Weekdays.

By A K. I B,
Crowen Sz, 34 64,

Changed A spects of Un-
changed Truths; Menio-
wials of St Andrews Sun-
duys.

My A, I = A
Crowr Bro. 35 O

Conusel and  Comfort
Jrom a City Pulper,
By A K. H B

Crowa Boo, 35, G,

Lessons af Middle Age,

with sewre Account of Va-
rious Citzes and Men.
By A K I B

Clromne Foo, 3r. 6ul.

Leisure Honwvs in Town
Essays Consolatory, /Esthe-
fical, Morad, Social, and
Doniestic.

Dy 4. K. H. B.
Crewi Spo. e Bd.

The Awntumn Holidays
of a Conntry Pavson.
By A K D
Creven Yoo, 35, B,

Sunday Aflerncons at
lhe Parish Clurek of a
Seottish Usniversity City,
By A K. H. B.

Croeen 8mo. 3, 64,

The Commonplace Pli-
losoplier 112 Town and
Couniry.

By A K I B.
Crown oo s, 6ef

Present-Day Thonghts.
By A. K. H. B.
Crown Bwo. 35, 64

Crifical Lssays of a
Country Parson.
by A K H B

Crowsr Boa. 35 64

The Graver Thougltls of
a Country Parsen.
By A. K. H, B

Twwe Sevicsy 38, bdy eqch

From SFanunary to LDe-

cemiber; @ Book for Children.
Serored Edition,  Sro, 35 6d.

Principles of Education,
drawe  from Neiure end
Revelatin, onda appired to
Female FEdreaiion in ihe
Upper Classes.

By the Author of Amy
Llerbert’
2 vols, fip. Bva. 125, 64
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The OKeeffe Case. A
Sull Report of tie Case of
the Rev. Roberi O Keefle v,
Cavdinal Couilen, including
the Euidence gioen af the
Treal ocfore Lord Chicf
Fustice Whiteside, and the
Fudgntents deltvered by the
Courtof Queert's Bench (Ire-
land) wpon the Points aof
Law raised by lhe Plead-
ings. With an Introduction
¢y H. C. Kirkpatrick,
Barrister-at-Law.

The Election of Repre-
senlalives, Pardiameniary
and Munictpal; o Treatise.
By Thes. Hare, Barrister

al-4.age.

Fourth Fudition,  Fosi Bvo, 71,

Miscellancous Iritings
of Folu Conington, M. A.
late Corpus Professor of
Latin wn the Universily of
Oxford,

Edited by 7. A. Symonds.
M.A. With « Memoir
oy H. F..8. Swith, M.A.

8o, 1251,
2 gl Svo. 28s
DICTIONARIES and OTHER BOOKS of
REFERENCE.

A Dictronary

Luglish Langunage,

By R. G. Latham, M. A.
MDD FRS, Founded
on the Dictionary of Dr.
8. Fokuson, as edifed dy
the Kev. H. F. Zodd,
wwidh wunierorns Fmende-
fions and Additions.

A 1ol Ao AT

Lhesaurus of English
Words and Phrases, classi-
jwd and arranged so as o
Sactitiate the expression of
Tdeas,and assist in Literary
Couzposttion.
By P. M. Roget, M.DD.

Croon 8o, 105, B4,

of the |

Euglishs Synonymes.
By E. 7. Whately, Edided
by -Awrchéishop Whalely,

Fifth Fdition,  Fep. Boe, 3s.

A Practical Dictionary
of the Frenck and English
Langruages.

By Professor Léon Contan-
seau, many years French
Examiner for Military
and Civil Appointments,

€.
Foss Bow, 1og, G

Contanseait's Pocket 1ic-
tionary, French and Eng-
lish, atridged from e
Practical Dictionary, &y
the Author.

Syaare 189, 35 67
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New Practical Diction-

ary of the German Lan-

ouage; German - English

and English-Germai,

By Rev. V. L. Dlackley,
MA and Dr. C. M.
Friedlinder.

Post Boo. 9, O

A Dictionary of Roman
and  Greek Antiguities.
With abert 2,000 Engrav-
ings on Wood, from Ancient
Originals, tlustrative of
the Industvial Avts and
Social Life of the Grexdbs
and Komans,

By Aunthony Rich, B.A.

Third Edition. Croum Bre. 75 6.

The Masiery of Lan-

guages; o, the Ari of
Speaking Forergn Longues
Idiomatically. _

By Thomas Prendergast.

Seqond Filition,  uo. Gr.

A Practical English Dic-
tionary.
By Folm T. White, D.D,

Oxon.and T, C. Dosnkin,
M.A.

1wl gost Sve. wniform witd Contanseaw's
Practicad French Dictionary.
[Fu the prese.

A Latin-Fuglisin ic-
fronasy.
By Fotm T. White, D.D.
Oxorn, and ¥, E. Kiddle,
JL.A, Oxomn.

TR Loitlon, scoised. 2 wols. glo. 42

Wihite's College Lalin-
English Dictionary;
abrideed from the Paven!
Work for the wuse of Uni-
versily Students.

Mediim 8o, 180,

A Latin-Engliste Dic-
tionary for Middle-Class
Schools, abridged from tne
Funior Student's Lalin-
Lugdish Ductionary.

Ly Fokn T Wiile, D.D.
Oxone.

13m0, [f1s ehe precs,

While's Funior Student's
Complete  Latin - Iinglisi
and Fughsi-Latin LDie-
fronary.

Sguare 12mo. 125

F ENGLISH-LATIN, 55 64,
Sepdrlzicly {LATIN- ENGLISH, 7. 6

A Greek-Iinglisht Lexi-
0L
Compiled by H. G, Liddell,
DD, Dean of Christ
elenveh, and K. Scofl,
DD, Dean of Rockester.

Szt Edition, Croun 4o, 305

A Lexicorn, Greek and
English,  adridged  jfor
Schools from Liddell and
Scott’s  Greek - Iinglish
Lexicon,

Fonrteentls Edition.  Sguare 12me. 35 00d.



NEW WORKS eusustzo sy LONGMANS & CO. 17

An English-Greek Lexi-
con, containing all the Greck
Words nused by Writers of
rood authordly.
By C. D. Yonge, B.A4.

Newr Bedidion.  afo. 215,

Mr. YongesNewlLexicon,
English and Greek,abridged

Frem his larger Lexicon,
Sguare yzmo, 8s, 0d,

A Sansterit-Inglish Dic-
gionary.

Compried by 7. Denfey,

Sro. 525 6.

M Cullock's Dictionary,
Practical, hearelical, and
Historical, of Commterce
and Commercial Naviga-
tron. New FEdition, revised
and corrected to the Present
Time; with a Biographical
Notice of the Author.
Edited by H. G. Reid,

Sra. s,

Zhie Post Qffice Gagelteer
af the United Kengdom: o
Complete Dictionary of all
Cittes, Towns, Villages, and
of the FPriucipal Gentle-
teen’s Seats, tn Greal Bri-
lain and Ireland, veferred
fo the nearest Post Town,
Railway & Telegraph Sia-
ton itk Natueval Features
and Ofjeets of Nots.

By F. A, Shavp.

T | vol, Bro. of wbou? 1,500 pager.
[for Fhe press.

A General Dictionary

of Geography, Descriptive,

Phlysieal, Statistical, and

Historical; formeng a con-

Prlele Gazettcerof the [Vorld.

By A. Keth Foluston,
FRSFE,

Nz Eetition, thoronghly revised.
{re dlee press.

e Public Schools A tas

of Modern Geography. In
3t Maps, exivibuting clearly
the more tmporiant Pleysi-
cal Features of the Coun-
tries deleneated, and notiug
all the Chicf Places of Hi:
tovical, Commercial, ana
Social fulerest.
Edited, with Futrvediction,
by Rew. G. Butler, 8. A.

Sriperial guarto, 35 64, sewed ; Br cloth.

The Pudlic Schools Ma-

nacal of Modern Geography

Forming a Companion fo

“ The Public Schools Atlas

of Modern Geography.

By Kev, G, Butler, M. A.
Principal of Liverpool
College.

[7n the press.

The Public Sclioofs A tlas

of Auncient Geograplhy.
Edited, with an Tntrodiee-
Lion on Lhe Study of An-
cacint Geography, by Kev.
Cr. Dutéier, M.A. Prin.
cipal of Liverpool Coll.
Tmperial Qrarts, [Foe t3e press.
C
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ASTRONOMY and METEOROLOGY.

The Universe and the
Coming Tramsits: Pre-
senting Researches into and
New  Views  respecting
the Constitution of the
Feavens ;) together with an
Investigation ef the Condi-
tions of the comng Transtls
of Venus. [ Recently con-
Jirneed by a unanimouws Vole
of the clicf Astronemers of
Great Britain.]
By R. A. Proctor, B.A.

T¥ih 22 Charts and 22 Diggrams. Sve, 165

Essays on  Astronomny.
A Series of Papers on
Planets and AMeteovs, the
Sun and Sun-surrounding
Space, Stars and Star
Clouddfets.

By R. 4. Proctor, B.A.

Hrick 10 Plales and 2q Hoeadcnds, Sved 124,

7 he Moo ; iier Motions,
Aspect, Scenery, and Phy-
sicard Condition.

By R. A. Procior, B.A.

I¥ith Plats, Chaves, Woodenss, and Lunar
Photagraphs.  Crown Byo, 155

T he Swun ; Ruler, Light,
Fire, and Life of lhe Pla-
aefavy Systein.

By . A. Proctor, B.4.

Second Editton, Flates and iVoodewds, Cr.
Bpe, 14

Saluri and ifs System.
By R. A, Procter, B.A.

Bro. with 14 Flaies, F45.

Lhe Ords Around Us; a

Serees of familior Essays
osr [Fhe Moo and Planels,
Meateors and Comets, the
St and Colowred Patrsof
Suns.

By R, A. Procler, I/

Croeene Bea, 9. 6d,

Otlier Worlds Han Ours ;

The Pluralily of Worlds
Studied under ihe Light
of Receni Scientific fie-
searches,

By R. A. Procior, B.A.

Fhird Edition, soith 14 Jiustralions.  Cr.

Sre. 105,04,

Brinkley's A stronomy.

Revised and partly re-wret-
Zen, with Addrtional Clhap-
lers, and an Appendix of
Questrons for Examination.
Ly Foan 1. Stubss, .0,
Il and Tutor of Tri.
Coll. and F. Drunnow,
Ph.D. Astvonomer Royal
of freland, and Prof. of
Astronomy in the Uni-
versily of Dublin.

Crowen Boe, On
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Outlines of Astronomy.
By Sir F. 5L W, Herschel,
Lart. .A.

Latest Edifion, 1wtk FPlates am! Iiagrans,
Sricre crown 8va. 125,

A New Star Atlas, for
the Libvary, the School, and
the Observatory, 1 12 Crr-
cielar Maps (with 2 Index
Llates). Intended asa Com-
panion to " [Webd's Celestial
Objects for Comnron Tele-
seopes. Witk a Letterpress
fulroduction ou the Study
of the Stars, tllustrated by
9 Diagrans.

By R. A. Proctor, B.A.

Croton Buve, §s,

Celestral Objects for Coni-
mione Telescopes.
Ry T W. Webb, M A.
FRAS

My Fdition, with AMap of the NMoon end
Woadeuds,  Creten Bve. 54, 04,

LargerStarAtlas, forthe
Library, in JTwelve Cir-
cuelar Maps, 15in. dramecter,
containing all the Stars
visible Lo the naked eve and
about 1,500 Objecls of
Hutevest, viz. Ked Stars,
Dowble Stars, &e. Phofo-
lithographed by A. Dro-
thevs, FRAS, With 2
frdex Plates and a Letter-
press futroduction.

By Richard A. Procior,
bBA, FRAS.

Second Edition,  Small falis, 250

Magnetism and Devia-
tion of the Compass. For
the use of Students in Navi-
gateon and Scrence Sehools,

By F. Mervificld, LL.D.

18mc, Ls. G

Dove's Law of Storms,

considered in connexion withk

the ordinary Movements of

Lhe Aimosphiere.

Transiated by K. 7. Scolt,
M.A.

8zo, 100 64

Air and Rain,; the Be-

gennings of o Chemical

Climalology.

By R A. Smith, PLD.
FRS FCS Govt, Ta-
speclor of Alkali Works.

Bz, 241 "

Nauntical Surveying, an
Iutroduction to the Pracli-
cal and Theoretical Study

of, -
By Foln Knox Laughton,
M.A FRAS.

Sweaf] po, 6.

Scacllen's Spectriem.A ne-
Lysts, tn its Application fo
Leryestrial Substances and
Lhe Plysical Conserfution of
the Heavenly Bodics.
Translated by Fawe and

C. Lassell; edited, with
- Notes, by . Huggins,
LLD. FRS.

Kk 1 3 Flates and 223 Woodvurr. Sve. 283,
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NATURAL HI3TORY and PHYSICAL
SCIENCE.

The Correlation of Ply-
steal Forees.
By the Hom. Siv W, R
(rrove, Af.A. MRS
e,
Sixsh Editdon, with other Contributions o
Sceence,  Bre. [ £ the prees.

Professor Helmbholts
Pogalar Leclures on Scuen-
tific Subjects.

Transiated by E. Atkinson,
PrD FCS.

Witk many THustrative Wood Fugravings.
Bz, 120, 67,

Natural Fhilosopiy for
General Readersand Young
Persons ; a Course of Ply-
sics divested of Mathemati-
cal Formule and expressed
21 ke banegruage of dally iife.
Translated [frome Ganot's

Cours de Plysigue, by £,
Atlinson, PhD. F.CS.
Cr, Bow, with go4 MWoodents, 7s. 6.

Ganot's Idemeniary
Treatise on Plysics, Ex-
perimental and  Applred,
Jor the use of Colleges and
Seloals.
Transiated and cdited by I,
Atkinson, Phi). F.C.S.

New Edidion, revined and ciolarged ) with a
Colonred Plate and 720 Woodonts.
ot Boa 138,

Frinciples of Animal
Mechanies.

By the Rev. S, Haughion,

£ RS

Second Editien, Bve. zix,

Text-Books of Science,
Mechanical and Physical)
adapted for the use of Arte-
sans and of Students i
Public and olfer Schools.
(Zhe frrst Zon edited Oy
A Goodeve, M A, Lec-
turer on Applred Scienee at
the Reyal School of Mines;
the vewmainder edited by
C. W, Merrifield, RS,
are Lxaminer n (e De-

partnietit of Public Edca-
tore.)
Soali Boe. TFoodcnts.

Edited by T. M. Goedeve, 31 A.

Anderson’s Serenth of Malerinds, 35, Gd.

Bloxam’™s MWefals, 35 Od

Goodeve's Aechanics, 35, 64,

- Aeeaninn as. G

Cmifhn's dlredee & Trigonomedry, 35, 64,
Nater o the sawe, writh Solwlinis, 30 O,

Jenkin's Blectrrcity & Magnetism, 35 6d.

Maxwell’s Fileory of fvas, 3o, G4,

Memifield's Fechnical deiehmctley, 5o 64
Kzp, 3 OF

Miller's fuergaautc Chemistry, 35, 64

Shelley's Iorlckap Appirances, 35 6d.

Watson's Flawe & Solid Geosmetry, 35. 6.

Edited by €. W. Meamheld, F.R.5.

Armstrong’s Organée Clhemistry, 30, 64,

Thorpe's Quaniitative Arafysis, 4. O,

Thorpe and Muiy's Qealeiicee Audlyis,
35 6.

Text-Rooks in préparation s—
To be edited by T. M. Goodeve, M. A, —

Goodeve's Steam Eungine
Shalleys Appdicationr of Heal.
Stokes's Sewnd aud Lighkt.

Tuobe edited by C.W. Merrifield, I.R. 5. —

Butler's Fiyrical Gengraply.

Merrifiell’s  Geomeetry  and Mechamical
Lirgeving.,

Preece and Sivewnght's Tilegrapiy,

Unwin's Machine Design,
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Infroduction to Experi-
weental Physies, Theorefteal
and Practical ; fucluding
Directions for Coustyrct-
ing Plysical Apparatus
and for Making FExperi-
MENES,

By A, F. Wenkold, Fref.
i the Royal Teclnical
Sthoci ol Chemte.
Translated and edited
by B. Locwy, FR.AS.
With o Preface by G, C.
Foster, FLR.S.

IR mumerons Woodcnts, 8w, 185
[fn ehe press.

Irragimenis of Science.
By Fehn Tyndall, LL.D.
Gl BORLS.

Fhird Edition. Bve. 14s.

Heat a Mode of Motion.
by Fotn Tyndall, L1 .10,
L LR RS

Fourthe Fdition.  Cr. 3we. with Woodeds,
108, Gd.

Sownd; a Course of Eight
Lectures delivered ab the
LRoyad fustitution of Greal
Fiwitain,

By Fehn Tyndall, F.R.S.

dortrait and Weedcwds.  Cr. Seo. os.

Researches on [iamag-
setisin and Magne-Crystal-
lic Action; including the
Question of Dramagnelic
Polarity.

By Fohn Tyndall, I R.S.

HVieh & Diates and peany Woeodcuts. 8. 145,

Lectures on Light, de-
ltvered tn the Untted States
of Amerwa tn 1872 and
1873.

By F. Tyndall, F.R.S.

Croune 8z, 75 6d4.

Notes of a Course of
Seven Leclures on Flectri-
cal Plenowena and 7heo-
vies, deliveved af the Noyal
Lustefution, An. 1870,

By F. Tyndell, ¥ R.S.

Crown $oe, 15, sewad, or 15, 0d. cloth,

Notes of a Course gf Nine
Lectures on Light, delivered
af the Royal Inslitution a.D.
1869.

Dy F. Tyndall, F.R.S.

Crown 8ue. 1a. sewed, or L5, 64, cloth.

Elemeentary Trealise on
the I ave-Theory of Light.
By H. Lioyd, D.D. D.C.L.

Provost of Zrinity Col-
lege, Dublin.
Tkird Edition,  Svo. 1w, 4.

Professor Owerw's Lec-
tures on the Cowtparalive
Anatomy and Plysiwology
of the Inverlebrate Ani-
weals.

ond Bdition, itk 238 [Foeoderids, 8Szp, 214,

The Comparative Ana-
tonty and Plysiology of Ihe
Verictralte Auimals,

By Richard Owen, F.R.5.
24 T,
Witk 1,472 Woodctefs. 3 tols. 8vo. £3-135.6d,
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Light Science jfor Lei-
sure Hours; a Scries of
LFamiliar Essays on Seici-
Lifte Subjects, Natural Ple-
wnomena, Exc.

By R A. Proctor, B.A4.

First and Second Serees. 2 vels, cvown Seo,
75 OF. each.

Kirdy and Spence's In-
troduction to Fntomology,
or Elements of the Natwral
History of Insects.

Croceu Boo, gs.

Strange Dwellings; ae-
scription of the Habrtations
af Animals, adrideed from
¢ Flomes without Hands!
By 7. G. Wood, M.A.

LS,

itk Frowmtispiece avd 60 Wooderts, Croren
Svo. 7e 64,

Homes withont Hands
a Description of the Habi-
tattons of Awnimals, classed
according to their Principle
of Corestrauction.

By lhe Rew, F, &, Wood,
M.A, FLS.

FFith abend 140 Viguaties on Hoed, 8o, 214,

Ount of Doors; a Series
of Essays on Natural 2lis-
tory,

By the Kev. 7. G, Wood,
MA FLS. Author of
« Flonies witlhowt fHands’
&re.

Itk & Lifustrations from Oviginal Desigus
engravaé o Wood by G, Pearron, £
Soa. [ ¢he frers.

The Polar World . a
Popular Descriplion of
Man and Nafure in tie
Arctic and Aularciic Re-
gions of ihe Giobe.

By Dr. G. Hartwig.

itk Chromoxyiopraphs, Maps, and FWood-
cute. Szo. 100 64

The Harmonies of Na-

bure and Unily of Crealion.
By D, G. flartwig.

Baow, itk rremerons Illustraiions, 18r.

The Sea and ifs szﬂg
Wounders.
By Ly, G. Hartwig.

Foourth Fdilton, snlarged. Bza. with many
Tilusérations, 105. 6d.

The Tropical World ; a
FPopular Scieniific Aeconnt
of the Nafural Hislory of
the Eguatorial Kegrons.
By Dr. G. Hartwip.

Tk adort 200 MHustralions, 8o, 10w, G,

T e Subtevvanean I orld,
By Dr, G. Hartwig.

IVieh Maps and HWoedent Tlnwtrativns, Bre.
215,

Geology Simplified jfor

Begruners.

Ay A. C. Ramsay, LL.D.
F.R.S. Director-General
of the Greologread Surveys
of the United Kingdon.

(Forming pare of the School Serces dn course
of prblicafion, edited by the Rev, G, R,
GLEIo, M.AY 18me,  [Jr the prevs,
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fusects at Home, a Popu-
lar Acconnt of Brifish
Tnsects, thelr Struclure,
Habits, and Transforma-
di0ms.
By the Rev. 7. G, Woeod,
M A FLS.

Witk upwards of 700 FFPoodctet Flestralions.
Bz, 215

Tusects Abroad ; being a
PopularAeccounlof Foreign
Trseets, theirStructive, Hea-
bits, and Transformations.
By F. G Weod, M.A.

£FL.S.

Jur 1 vol. printaf asnd fllusizated wniforaly
with " frsects of Home'  [fre the gross.

A Famifiar History of
Bevds.
By E. Stanley, .10, late
Ld. Bishop of Nerwich.
Fep, with Woodcuts, 3. 6.

Rocks Classified and De-
seribed.
By B. Von Cotla.

Fnplivh Edditton, by P. 11 LAWRENCE (wii
English, German, and Frenck Syrio-
aymeetty vevised by the Author,  Fopl
Bro. 145,

The Origin of Civilisa-
fion, end the DPrimitive
Condition of Man; Men-
tal and Soctal Condition of
Savegres.

By Sir ¥ Lubbock, Bart.
b R d RS,

Seroned Edditioar, caith 25 1ifoodcuts, Boo. 165

The Earvih and Man ;
ar, Physical Geography tn
ifs relation fo the History
of Manking.

Transiated and skghtly
abridged from the French
of A. Guyot, with Correc-
tions, Notes, and [ndex.

Fep. Sro. 29,

A Manual of Antlro-
pology, or Scicnce of Man,
based o Moderie Researeli.
Ly Charles Bray.

Crowvn 820, 50

A Phvenologist amongst
the Todas, or the Siudy of

a Promitive Tribe tn Soulh
fudia; [fistory, Character,
Customs, Religion, Iufanti-
cide, Polyandry, Language.
By W. E. Mavshall, Lient -
Col. Bengal Staff Corps.

Btk 26 Jlustrations.  Beo. 215,

Trhe Auctent Stone fi-
plements, Weapons, and Or-
namenis of Greal Britain,
By Fohn FEvans, F.R.S.

FOR Y #

Wich 2 Plades and 476 Weodcnss, Bve. 28s,

Lhe Elements of Botany
Sor Famities and Schools.
Tenth Editeon, vevised by

Zhomas Moore, F£.L.S

Fip. with 154 Wosdots, 25, 64,



24 NEW WORKS rususien sv LONGMANS & CO.

Bidle Animals : a De-
seviplion of every Living
Crealure monlioned v the
Scriptures, jrome the Ape
to the Coval.

Ny the Rew. F. G. Wood,
M.A. F.L.S

Hith abou? 100 Vigreiser o3 P oo, Svo 215

The Rose Amalenr's
Gueide,
By Thomas Rivers.
Feradd Editlon.  Iop. Boe. 40

A Dictionary of Science,
Literature, aud Arf.
Fourtin Edilion, re-edited

by the lafe W. 1. Brande
{the Autlor)and George
H. Cox, 3.

3 wols, mediren: Bro. 630,

Loudon's Encyclopaedia
of Plants ! camprising the
Specinic Character, Pescrip-
fron, Culture, History, &
of all the Plauts found in
Great Britain.

H {3 wetwoards op 12,000 vodorlr. Bov. 425,

The Tveasury of Bofaiy,
or Popuiay Diclionary of
the Vegelable Kingdom ;
wilh whith s incorporated
a Glossary of Botanical
Terms.

Edited 8y ¥ Lindley,
RS, and T Meore,
FLS.

Witk z74 MWoedout and 20 Steel Plates.
Fwo Hardsy fofs Bua, 125

Handbook of Hardy
Trecs, Shrubs, Herdaceous,
Plants ) contamning  Des-
criptions, Nalvve Courndrics,
&re. of a selection of the
Best Species toe Cultivation
togetfter wekle Cultnral De-
tards, Comparative Hardi-
ress, surlabiltly for particu-
lar positions, &'c. Based
o the French Work of
Messrs.,  Decaisne  and
Naudin, and ducluding the
720  Original W oodent
Llirsirarions, _

By P B, Hemstey, fovmer-
Ly Asststanl atf the fler-
barium of the KReoyal
Gardens, Kew,

Metizem 8ow, 313,

A Geuneral Sysitew: of
Descriptroe and Analytical
Botany: I. Organography,
Anatonry, and Plysiology
of Planis; [7. leonography,
oy the Description and fts-
fory of Natural Fawmilies.
Translated from e French

of E, Lo Maout, M.D.
and 7. Decatsie, by Mys.
Flogter.  Fdited and
arranged according fo the
Dotarnical Syséemadopted
in the Unzversitres and
Schools of Great Britain,
oy ¥ D, Hoeokev, M.,
&e. Divector of theRoyal
Dotanie Gardens, Kew,

Ptk 5, 500 Ifoodcuts, Tmperial Bvo, 525 64,
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CHEMISTRY, MEDICINE, SURGERY, and
the ALLIED SCIENCES,

A Dicticnary of Che-
aeistry and the Alled
Branches of other Sciences.
By Henry Watts, £.C.5.

assisted by eminent
Scientific and Practical
Chremisi's.

G mole mediun: Bvo. £8. 142 64.

Second Supplemnent com-
pleting the Record of Dis-
covery to the end gf 1872.

[fn the prress.

Contributions fo Mole-
cular Plysics in the do-
main of Radiant fHeal,
By Fohn Tyndall, F RS

J¥ith 2 Plates amd 31 Woodents.  8uo. 165

A Manual of Chemical
Phlystology, including its
Points of Contact with
Pathology.

By ¥. L. W, Thudiclam,
S, |y
8o, with Hoodcuts, 'fr. 6d.

Miller's Elements of

Chenistry, Theoveltcal and

Practical.

Re-edited, with Additions,
by H. Mackeod, F.C.S.

3 wods, Bre. £3.

ParT 1. CueEmicar PHysICS, i§s
ParT 1L IxorRGANIC CHEMISTRY, 21.
FART 1L, ORCANIC CHEMISTRY, 245

A Course of Praclical
Chemistry, for the use of
Medical Studends.

By W. Odling, F.R.S.

News Bditivi, with o mew Wopdcuis.
Croee Buo, s 6l

Select Methods i Cleni-

cal Analysts, chiefly Tnor-

Lanic.

By Wm. Crookes, F.R.S.
WAtk 22 WWosdents,  Crown B, 125, 6o,
Lectures on the Prin-

ciples. and  Practice of

Physie.

By Sir Thomas Walson,
Lavi. M.D. Physician-
tn-Ordinarylodhe Queen.

Lifth Edition, horeughly vaised, 2 vels.
8zo. 365,
Lectures on  Surgical

Pathelogy.

By Sir Fames Paget, Bar:.
FR.S. Third Fdition,
revised and ve-edited by
theAnlhor and Projessor
W. Turner, M.B.

8. 2wlth 131 Woodenss, 215

On the Surgical Treaf-
a ment of Cheldven's Diseases.
By 7. Holmes, M.A. &,
late Surgeon fo the Hos-
petel for Sk Children.

Secatid Edétion, with g Flater amd 112
Froodeurs, St 21n

D
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Anatomy, Descriptive
and Surgical,

By Henry Gray, F.R.S.
With about 410 Wood-
cuels from  Disscctions,
Sivth  Edition, by 7.
Holmes, M.A.  With a
New fatrodrction by the
Editor.

Royad Bpo. 285,

Quain's  [Llenents  of
Anatony.

Seventl  Fdilion [1867).
Edited by W. Sharpey,
MDD RS Allen
Fhoneson, MD. F.R.S.
and ¥. Cleland, M.D.

Fith aproards of 800 Eagrarings en Weed,
2 gwfs. Bow. 30r 04

A Systenr of Surgery,
Theoretical and Practical,
in Treatises by Various
Authors,

Edited by 7. Holmes,
M.A. e Surgeon and
Lecturer on Surgery af
St George's Iospital,

Second Editias, with stumerons flurtralions.

5 vols, Bre, £5. 55

The Science and Aré of
Surgery,; being @ Treatise
o Supgical Infuries, Dis
eases, and Operations.

By Fohn Eric Ericksen,
Senior Surgeon to Uni-
versity College Hospital.

Sixth Fdition, wevised and enlfarged, with
w12 FWoodots. 2 vols 8vo, 325,

A Trealise on Ihe Con-
{nned  Fevers of Great
Britein.

By Chas. Murehison, M.D.
LLD FRS FRCP.
&,

Second Edition, with menerous Tllustrations,

e a4e,

Clintcal Lectires on
Diseases of the Liver,
Faundece, and Addominal
Direpsy.

By C. Muschison, M.D. &,

New Edition in greparalion.

Todd and Bowman's
FPleysiological Anatoney,and
Pleysiwlogy of Mo,

Wich nmonerons Mhuseraiions, ol 17, Boo,

255
Vol I, New Ediion &y Dr, L1IONEL 5.
Bearx, F.R.8. in comrve of publication,
wetk numerons lustrations.  Fartr I and
Ih ps 6. each,

Ouitlines of Plysiolegy,
FHuwan and Come parative.
By F. Mawrshall, F.R.C.S.

Surgeon te the Univer-
sity College Hospetal,

2 vale, ewa Bro, with 132 Woodcuts, 320

O thee Surgical Discases
of the Teeth and Condign-
pus Structuves. With their
Treatment.

By .S F. A, Salter, M.B5.
LIRS, Dental Suvgeon
fo Guy's Hospital.

Boo. with ramerons fustrations,
[Far October.
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Lectures on Diseases of
Infancy and Clildhood.
By Chas. West, M .D. &re.

Sixth Editiorr. Bow, 185

A Trealise on Medical
LElectyicety, Theovetical and
Practical; and #s wses in
the Treatment of FParaly-
528, Newralpia, and oller
Diseases.

By Fulins Allans, M.D.
M RCP. &

Third Eattion, for the mios! part ve-sorilten.
FFTth Diate aud Woedenis, Ppst Bog, 185

Lectures on Fiever de-
ltvered in the Thealre of
the Meath Hospital and
County of Dudlin Infrrmn-

arp.

B;%'I/V. Stokes, M.D.D.C.L.
Oxon. I7R.S. Physwian
fa the Queen in Jreland.
Edited by F. W. Moore,
MDD FRQCP.

Bien 138

D, Pereiva’s Elements
of Materie Medica and
Therapentcs, abridged and
adapled  for the wuse of
Medwal and Phas maceu-
el Praclidwoncrs and
Students,
Edited by Prof. Beniley,
F.L.S. &e. and by Dr.
Redwoed, F.C.5. &, '

Wk 125 Homdortd Tilusiretions, Buo. 255,

Copland's Dictionary
of Fractical Medicine,
abridged from the larger
work, and  throughout
broughit down fo ilie present
state of Medical Setence.

&, 365,

Lhe Essentials of Mate-
ria Medica and Thevapen-
fzes.

By A. B Garred, M.D.
FR.S. &e. Physician fo
King's Collewe Hospital.

Third Editten.  Crowen Beo. 125, 6d.

The FINE ARTS and ILLUSTRATED
EDITIONS.

Grolesque Awnimals, in-
vented, described, and por-
trayed by FE. W. Cooke,
RA.FRS F.GS FZS.
1z 2q Plates, with Elucida-
Zory Conpuents.

Ropal 4fe. 215

Albert Durer, his Life
and Works; tueluding Au-
Lobtapraphical Papers and
Complete Catalogues.

By William B. Scott,

Witk & Erckings by the duthor and other

fHustrations,  8vae. 165
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In Fairviand; FPictures | Calts and Farlies Moral

Jrom the LI World, By
Rickard Deoyle. Witk a
Poem by W. Allpngham,

IVik 16 colonred Plates, contatining 36 Fe-
sigaer,  Felioy 115 Bd,

A Dictionary of Artists
of the Euwglish School:
Paiuters, Sculplors, Archi-
lecls, Engravers, and Orna-
wmenlests ) wilh Nolices of
thetr Lives and Werks.

By Samuel Redgrave.
8ze. 165,

The New Testament, i/-
lustvated with Wood FEun-
gravings afler the Early
Masters, chefly of lhe
ftalian School.

Crozom o, 631,

The Life of Man Sym-
bolised by the Months of
the Year.

Text selected by R. Pigot.

23 JHustrations on Woed from Desious by
Fakn Leighton, F.5. 4. Oworfs, 425,

Lyra Germanica, the

Christian Year,
Transiated oy Miss C.
W endroortss,

Witk adoul 328 Woodcus Flustrations by ¥
Leighton, F.5.A. end other Arlists,
2 wofs. glv. price 421,

Lmblenes; weth Aphorisis,
Adages, and Proverés of all
Nations : conprising 121
Lilustradions on Wood by
F. Letghton, F.5.A. with
an appropriate Text by K.
Prgot,
Imperial Swo. 315 6.

Sacred and Legendary

Art.
Ly Mrs. Fameson.

6 wols. rpreare erewsn 8o, prize £5, 158, 62,
as_follows :—

Legends of the Saints

and Martyrs.

New Edition,

swith 19 Frckings and 187
Foadcuts, 5

2 pofs. 31s, b

Legends of the Monastic
Ordlers.

ANew Fdition, with 11 Etehings and 83
Woodcwts. ¥ wel. 214,

Legends of the Madonna.

Newe Edition, with 27 Fichingr and 163
HWoedents, It wol Zls.

L he Historyof Our Lord,
witl that of feis Thpes and
Lrecatrsors,

Conipleted by Lady Fast-
fake.

Revisal Edition, with 13 Eickings and 281
Woodents. 2 vols. 425,
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The USEFUL ARTS, MANUFACTURES, &ec.

Industrial Clhemistry ; a | Guilt's Eucyclopedia of
Manwal for Manwfociu- Awrchitecture, with above

vevs and for Colleges o | 1,600 Woodcuts.
Technical Schools. Detng a Fifin Edition, with Allera

Traunstation of Professors - fions and Addifions, by
Stohviann  and Engler's Wyatl Papwortk.
German Edition of Payen's Sve, 524 6d.

“Préeis de Chineie Trcans-
triedle) by Dv. .0, Barry. | The Three Cathedrals
Edited, and supplemented dedicated to St Pawl in
with Chapters on the London; theirr  History
Chemistyy of the Metals, Jrom the Foundation of
by I H. Paul, PRD. the Fivst Building in the
- g aud -y Sixth Century to the Pro-
SRR posals for the Adornment

A Mamnual Q}rﬁycﬁffgc_ -Q]r e Present Catliedral,

ture: being @ Concise His- &Y W. Longman, £.0.4.
250?_]) an c’i Exp ZCI?I 7 fz'arz 0 fl‘ /} z Pmm&::”:;ja_m Iilnstrations. Sguare crowsn

Princrpal Siyles of Euro-

pean Avclitecture, Ancient, | Ffints on FHousehold
Mediaval and Renaissance; Tuste in Furniture, Up-
with their Chief Variations holstery, and other Details.
and @ Glossary of Technical By Charies Z. Fastlake,

ge’ﬂ}i‘;- Sl Avwchirect.
Y LONLLE 2L et Newr Editipa, with aboud 9o Flnsiralions.

Wik 150 Hoodewts,  Crows Beo. 104 §4. Sguare crown Bue. 14,

History of the Gothic | Geometric Turning, coii-

Revival ; an Attempl fo
shew how far the faste for
Mediwval Archiiectire was
retaned in England during
the last fwo centuries, and
has beer ve-developed in the
presend.

By C. L. Eastlabe, Arciz-

lecl,
With 48 Fiastrations, I Boo. 314, 648

prising a Descriplion of the
New Geomelric Clawck con-
structed by My, Plan! of
Birmingham, with Divee-
fions for ils wuse, and a
Series of Patterns cut by
tt, with Explanations.

By H. .S, Savory.

Hah 571 Woosdewt THustrations. Synare
cronpne Bpo, 21,



av NEW WORKS

pusuieHee sy LONGMANS & CO.

Lathes and Turning,
Stugple, Mechanical, and
Ornamental,

L2y W. Henry Northeot.

1 itk adoui zqo flhesirations on Stead amd
Hupd, Spo, 185

fHandbools of Fractical

Teleoraphy.

By K. S. Culley, Memb.
fust. CB. Engtueerin-
Chicf of Telepraphs lto
the Post-Office,

Sixth FEeiiion, Piates & Weodente, Bvo. 165,

Principlesof Mechanism,
desigued for the wse of Stu-
tents n the Universitics,
and for Ingincering Stu-
dents generally. - .

By R, Willis, M.A. .R.S.
Professor in the Untver-
sily of Camdridge.

Second Edition, with 374 Weodcutr, Sve. 185,

Llementary Introduction
to Frociical Mechanies, if-
fustrated by numerous La-
aniples.

By the Rev. ¥. F. Twisden,
M.A. Prof. of Matke-
malics 1n the Staff Coll.

Fifth Edition,  Ciown Svo. Tas 6d.

First Lessons in Theo-
vetical Mechanics.
Bylhe Rev. 7. F. Twisden,
M.A. Prof. of Mathe-
mratics in the Staff Coll.

Crown 8vo. wdth Diggrams. [u the press.

Perspective, or, the Art
of PDrawing what one Sees.
Explaincd and adapied o
e Use of dhose Sketching

- from Nalure.
By Lient. W. . Colitns,
RL FRAS.

Witk 37 Woodcuts.

Crazern e, 5i.

Encyclopaedia of Cruil
Luginecering, Flistorical,
Theoretical, and Proclical.
Dy £. Cresy, C.L.

Hith abooe 3,000 FWoedarts,  Boo, 421,

Caltechism of the Steam
Lugine, in ils various Ap-
Plications fo Mines, Mills,
Steam Novipalion, Rail-
ways, and Agriculture.
By Fohn Bourne, C.E.

Neaw Eddidion, with 8g Weederds, Fef.8ee. Gs.

Flandbook of the Steam

Lngine,

By ¥. Bourne, C.I. form-
iy @ KEY to the Auther's
Catockism of the Steam
Engine.

Ti75th 67 MWoodouts,  Fep, 8z0. s,

A Trealise on tie Steam
Engtne, tn its varions ap-
plrealions to Mines, Aills,
Steam Navigation, Rail-
ways and Agriculture.

By F. Bourne, C.E.

Witk Poriraid, 3% Flales, awd 540 IWeod-
etls,  Alo. 425,
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Recent Improvenients in
e Steame Engrne, tnclud-
ing many New Lxanples.
By F. Bourne, C.L7.

Witk 124 Wevdaws,  Fop. Bve, ba,

The Engincer's Hand-
book ; explaining the Prin-
ciples which should guide
lhe Voung Fugineer in the
Construciion of Machinery,
will the necessary Rules,
Proportions, and Tables.
By C. 8. Lowndes.

Foet B, 54,

Ure's Dictionaryof Arts,
Manujactures, and Mines,
Szvdh Edifion, vewriffen
and gireatly enlavged by
R Hunt, F.R.S. assisted
by naumerons Contribulors.

IVrtk 2,000 Woudeels,
L4 145, 04

Gruns and Steel; Miscel-
laneous Papers on Mechani-
cal Subjects,

By Sir Fes. Wiitworil,
B, CE.FRS. LLD.
P AL

FVith sonevors Tiwsfrafions.
75. b4

3 zols, medinm Buo,

Koyal Bua.

Practical Trealise
Metatlurgy,
Adapted from the last Ger-

sz Edlitton of Professor
Kerl's Medallurgy by W.
Crookes, FLR.S. &Fe. and
E, Ritrig, Ph.D.

3 wols. Buw, with 625 Woodcwls, fi4. 1.

o

1

Treatise on Mitls and

Millworik.
By Sir W. Fadrbaiva, 5t
FR.S

FEirh 18 Flaies aud 322 Woodleadls.
8oa, 324

{seful Tuformation for
Eugineers.

By Sir W Fowrbairn, 51,
FRS.

aeh mary FPlater and IVoodesrs,
crewse Bre. 315, O

The Application of Cast
and Wronght Fron fo
Building Purposes.

By Str W, Foirbairn, 5t
FR.S.

Euth & Plater and 118 Flowdcuels. Boa. 105,

a vadr,

3 Tols

The Strains in Trusses
Computed by means of Dia-
Lrams; with 20 Examples
drawn to Scale.
By F. A Ranken, M. A.

CL
Witk 35 Diagrams. Square cr. 8ve, Os. 04,

A Handbook of Dyeing
and Calico Priniing.
By W. Crookes, F.R.S. &e.

flinstratel with sumerons Spectwrens of
Dyed Texeile Fabrdcs, Bpo. [P Alay.

Occasional Papeys.

By Michael Scold, Memd.
fast. CFE. Memb. fust.
N.A.

(T Trwo Polumer) Vol I, Sl Engineer-
g, witk moany Flales of Diagrams.
[Xeardy rexdy.
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Mitchell's Manual of
Practical Assaying.
Fourth  Edition, revised,

with the Recent Disco-
veries Incovporaled, by
W. Crookes, F.R.S.

Swo. Woodeuts, 315 Gd.

Bayldon's Avt of Falu-
g Reats aud Tillages,and
Claims ¢f Tenantfs upon
Quitting Foarws, botk at
Michaelizas and Lady-
Day.

Fightl Edition, vevised by
F. C. Morion.
8za. 10s. 64.

Loundon's Encyclopedia
of Gardening : comiprising
 Zhe Theory and Practice of
HHortecultnre, Floriculture,
Avrboricultuve, and Land-
scape Grardentig.

I 1,000 Moedonrr,  Bue. 215,

Loudon’s Fucyclopedia
of Agricnlture; comprising
the Laying-out, Improve-
ment, and Management of
Landed Property, and e
Cultrvation end Economy
of ke Productions of Agar-
cutllure.

Wik 1,100 Woedents, Boo. 21s

RELIGIOUS and

An Exposition of the 39
Articles, Historical and
Doctrinal,

By L. H. Browne, D.D.
Bishap of Winchester.
Niueh Edition. 8ovo. 10s,

An Introduction to the
Theology af the Chuvch of
Enpland, tn an Exposition
of the Thrty-nine Ariicles.
By Rev. T . Boultbee,

LL.D,
£rp. Bre. G,

Historical Lectures on
the Life of Our Lovd Fesues
Chwist; being the Hulsean
Lectures for 1850.

By C. F. Ellicots, D.D.

Fifth Edition.  Suve. 125,

MORAL WORKS,
Texts and Thoughts for

Chrstian Minisiers.
By 7. Harding, .0, late
Bishop of Bowbay.

Cromn 820, [t the piess,

Sermons for the Times
preached i St Pouls

Cathedyal and edsewiiere.

By Rev. 1. Grefhih, M.A.
Preb. of St. Paul's.
Croen Bz, B,

Fundamentals,; or, Bases
of Beltef concerning Man
and God: a Handoook
of Mental, Moral, and
Reltgtous Phrlosopley.

By Rev. T, Greglith, M. A.

Boa, 108, 67,
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Synonyms of the Old Tes-
lamerct, thetr Bearing on
Chrestean Faith  and
Practice.

By Rev. R. B, Girdiestone,
A,

8o, 150

Reasons of Faith, or,
lhe Order of the Caristian
Avgument Developed and
Explained.

By Rev. G, 8, Drvew, M.A.

Second Edition.  Fep. vo. He.

The ILclipse of Faith,
or @ Visit lo a Religions
Sceptis,

By Henry Rogers.
Latest Editionr,  Fep, Bo. 5o,

Defence of the Eclipse of
Faith.
By flenry Ropers.
Lalest Edition,  Fepo Boe, 3 B

The Qutlines of the
Christian  Ministry De
lineated, and brought to lhe

Test of Reason, Holy
Seripture, History, and
Lxperience.

By C. Wordswortih, D.C.L.
Biskop of St. Andrews.

Cronme Bra, 71, 64,

The Life and Epistles of
St Pawd,

By Rev. W. F. Conyéeare,
MA. and Very Rev. ¥.
S, Howson, D.D. Dean
of Chester.

Three Xditions :—

Lipeary EmiTioN, witk all the Origine!
Hlustrations, Maps, Landrenges on Sie,
Woedenits, &c.  vals, gio. 48s.

INTERMEDIATE EDITION, unrh @ Sedection
ef daps, Flales, and Wooderetr, 2 wolr.

SPHATE CXOIUn Bow, 2is,

STUDENT'S EDITION, revised and condessed,
with 46 Hustrations and Mapgs. 1 vol,
ereunt Bue, g

A Critical and Gram--
matical Commentary on St
Pawl's Episties.

By C. 7. Elltcott, D.D. Bp.
of Gloncester and Bristol.

oo, Galatians, 85 64, Ephesians, 8. 64,
Pastoral Epistles, Tor. 6. Fhilippi-
ans, Colossians, & Philemon, ros, 64,
Thessaloninns, Fr. 64,

The Vovage and Ship-
wreck of St Panl; with
Disseriations on the Skips .
and Navigation of Uhe
Ancients,

Ly Fames Smith, F.R.S.

Crown Sve. Chartr, 10r. éd.

Ewvidence of the Truth
of the Christian Relygion
derived frome the Literal
Fulfilment of Prophecy.
By Alexander Keth, D.D.

A0 Edition, with trwmerows Flates,
Sgreare 8o, 125, 6d. or i poss Boo.
etk § Fheicry br,

E
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Histerical and Critical
Compettlary on fhe Ol
Tustament ; with ¢ New
Transiation.

By M. M, Kalisch, Ph.D.

Fol. 7. Genesis, Svo. 185, ar adapled for the
Cemeral Reader, 125, Vol £F. Exodus,
155, o adepted for the Generel Reader,
128, FOL JAS Leviticus, Fart 7. 15
or adapted jor the OGoreval Reader, 3.
Fol. 7V Levitiens, FPayf 77 184 or
adapled for the Generad Reader, 8n

The History and [ ifera-
ture of the Israelifes, ac-
cording to the Old Testa-
went and the Apocrypha.
By C. De Rothschild and

A. De Rothseluald.

Second FEdition, 2 vels. crown Beo, 125. 64,
Abrideef Edition, f12 1 wad, fip, 820, 35. 04

The AntiguitiesafIsrael.

By Hemrich Lwald, Prof

of the University of

Gotiingen.  Transialed
Srom the German.

8z, [ the press.

History of Isvael.

DBy H. Ewald, Prof, of ihe
Unaversity of Gitiingen,
Translated from the Ger-

man by ¥ B, Carpenter,
MA. wiih Preface by
R, Martineqn, M.A.

5 volr, Bro, 634

Commentary on Lpistle
to the Rontans.
By Rev. W. A. O Conor,

7.4,
Crows Buo. 35, Od.

A Counnnentary orn he
Crospel of St. Foln.

By Rev. W. A. O'Conor,
Uip s

Croten Sve. 10 Gd

The Epistie to the He-
brews; with  Aralytical
Lntvoduction and Notes.

By Rev, W. 4. O Conor,
.A.

Crowe Soo. 41, Od.

St Markt's Gaspel. Greek
Text, with English Vocabu-
daiy. _
Edited by Kev. Fokn I

White, D.D). Oxorn.

32m0, i B,

St. Folhn's Gospel. Greek
Lext,with English Vocabu-
laiy.

LEdited by the Rev. Fohn
7 Whete, DD Oxon,

33wio, [Veardy rardr

Thoughts jfor the Age
By Elizabett M. Sewell,
Ny Edivioy, Fep, Boo, 5p,
Passing  Thoughts on
Relrpron. ;
By Elizabetir M. Sewwell.
Feg, 8vo. 30 64
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Sed)" exaniination 5@’0;’3
Conjrmation.
By Eltzadeth M. Sewell.

Az, 15, 6.

Preparation for the Holy
Compntasiion ; the Devolions
clagfly [frome the works of
Fevemy Fuylor.

By Elrzabetle M. Sewell.

JZwre. 3.

Readings for a Mouth
DPreparatory to Confirina-
tron, from Writers of the
Lariy and Euplish Cluyeh.
By Llisabeth M. Sewell.

Frp. Bwo. 43,

Readings for Every Day
ae Lent, compiled from the
Writings of DBishop
Feremy Zaylor.

By Elrzabelh M. Sewell.

Fip. Seo. 5.

Bisliop Ferewry Taylor's
Lntive Warks ; with Life
oy Fishop Heber.,

LRevised and corvected by
The Rew. C. P. Eden.

10 vels £5. 55

Hymns of Praise and

Preyer.

Coltected and edeted Oy the
Rev.  F. Martineou,
LE1)

Croz 8o, 4s. 64,

Thoughts for the Holy
Week, for Young Persons,
By Elrzabetly M. Serwell.

New Ediglen, Fep. Sve. 25,

Spiritual Sengs for lhe
Sundays and Holidays
thrroughout the Vear.

By 7.8.B. Mousell, LL.D.

Fourth Editlar, Sicrh Thewsand, Tep,
4. 6.

Lyra Germanica, trans-
lated from the German by
Miss C. Windworth. First
Serdes, the Chiristzan Vear,
Iymnes for the Sundeys
and Clicf Festivals of the
Chureh ; Second Serees, 2e
Christian Life.

Fep. Bue. 35, 6. ench Serdes.

Endeavours after the
Clristian Life; Discourses.
By the Rew. 7. Martincax,

P
Fift%e Edetiore.  Crown Swe. 7r Gl

An Introduction fo e
Study of the New Testa-
ment, Cridical, Exegetical,
and Theological.

Ly Rev. S, Davidson, D.0.
LL.D.

2 vols Bae. 300,

Szaper;mfezm! Religron ;

an Laguiry into the Reality
of Divine Revelation.

2 wols. Boo. 244
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Christ  the Consoler ;
a Book of Comfort for the
Seek.

With a Preface by Re. Rev.
the Ld. Bp. of Carliste.

Smali Bva. 65

FPrayers jfor the Family
and for Privafe Use, selected
Srom the Collection of the
late Baron Bunsen, aud
Transiated by Miss C.
Winkworth.
Fep. Beo, 34. 64,

Lectires o the Penta-
Zotech & the Moabite Stone;
with Appendices, contain-
tng—_. The Eloistic Nar-
rative; 11, The Original
Story of the Exodus; 171,
Zhe Pre-Christian Cross.

Dy F. W, Colenso, D.D.
Bishop of Natal.

B, 121,

Authority and Con-

sctence ; a fyee Debate on
the Lendency of Dogmalic
Theslogy, and on  fhe
Characleristics of Falth.

LEdited by Conrvay Movel,

Fost Bro. 5. 6.

The Pentateuclhand Book
of Foshua Crifically Eax-

amrsred.
By F. W. Colenso, D.D.
Biskop of Natal.

Crowsr Sve. o,

The Speaker's Bible Cowmi-

weentary, by Bishops and

other Clergy of the An-

Llican Church, critically

examined oy Mhe R Rew.

. W Colense, DD,
Bishop of Nalal.

Swe. PART I. Cenegis, 35 64, Parv 1L

Lxodus, 45. 6. Part 111 Levivicus,

25 64.  PART EV, Aumbers, 35 64

Part V. Devzeroromy, 55 PART VI

TFeshug (completing the IWork), meariy
ey,

TRAVELS, VOYAGES, &e.

The Atlantic lo the Pa- | Slave Calching in the

cific; What o see, and

How to see i1

By Foln Evastus Lester,
M.A.

Hith Map and Woodents,  Crown 8va. B,

fndian Ocean: a Record
of Naval Experiences.
By Captain Colomb, R.N.

Svo, with Mustrations fiom FPhotographs
Gee 208,
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Meeling  the Sun,; a
Fourney all round the
World thvough  FEgypi,
Chana, Fapan, and Lali-

Sornia, including an Ac-

cownt of fthe Marriage

Cerenronies of the Emperor

of China.

By  Willtame  Stnpsen,
FR.G.S. Meniber of the
Soctely of Biblical Ar-
chaology.

With 48 Ieliotypes and Wood Engraviugs. |

Aledieem Jv0, 24v.

The Crutse of H.M.S.
Curagea among the South
Sea Fslands in 1865.

By  Fultus  Brenchley,
M.A. FRG.S.

With Charte and vory mmmisrons Hinstra-
tivrrs, imperiad Buo, 420,

How fo See Norway.
By Caplain J. R. Camp-
bell.
FERA Map and § Foodcuts, fop. Sva. 5i,

Ramdles.

By Patricius Walker. Re-
prinied  from Fraser's
Magazine ; with a Vig-
netle 6f the Queen's
Bower, in Ilhe New
Forest,

Crown Sve, 1ou, Hd.

Hounrs of Exercise in the
Albs.
By Fokn Tyndall, LL.D.
e L. FiS

Third  FEdition, with 7 Weodeuis by B
Wignper.,  Crown Svo. 120 B

Unitrodden Peaks and
Unfrequented Valleys; a
Mrdsunmier Ramble among
the Dolmnifes.

By Awelia B. Edwards.

IVt stwmerons Miusirations engraved on
Hood from Shetches by the Auihor,
Medisere Bro. 215,

The Dolomite Moun-
tatns. Excursions through
Tyvol, Carintlia, Carniola,
and fFriulz
By 7. Gilbert and G. C.

Churchcdl, F.R.G.5.

Wt mumerons  Filustrations,
chuton Bre. ZTh

The Alpine Club Map
of the Chain of Mont
Biane, from an actieal Susr-
vey 112 1863-1864,

By A Adams-Reilly,
FRG.S MALC

Jir Chromolithagraphy, on exiva stonf drazp-
iy pager 28 . x 87 in. 105 or
weonnied on canvas in 2 folding case,

126 64,

The Alptne Club Map
of the Valpelline, the Val
Tournanche, and the South-
ern Valleys of the Chain of
Monte Rosa, from acinal
Survey.,

By A, Adams-Reilly,
FRGS MACL

Frice 6. on extrn Stout Drawing Paper, or
55, O, miowsriad in a Folding Caze,

The Rural Life of Ewup-
land.
By W, Howitl

Weodcuts by Bewick and HWitliams.
aran B, 125, Gl

Sguare

Me
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My W ifeand £in Quecis-
land ; Eught Years Expe-
rience in the Colony, with
somie A cconnt of Polyuestan
Labour.

By Charles H, Fden.
Crovre 8o o0

Map of Switzerland and
the Adjacent Counlries.

On a scale of forr mitles to

an fuck, cxiendong from

Schafhawsen on the Novih

fo Milan ou the Sowuih, and

Jrom the Ortler Growup on

the Fast to Geneva o the

Hest.

Constructed wnder the im-
mediale  superintendence
of the Alprne Clud, and
edeted by R, C. Nichols,
F.S8SA FRG.S.

In Four SHEETS as fellows i—

Sueer 1. Basel, Lucersn, Fnderlacken, Bern,
Friboerr, apd Newekdtel,

SuEeT IL Constane, Zwrich,
Lardeck,

S1uekT IIL. Geurrn, Briey, Aosto, Furo,
aud Mopl Hiqne,

Suwer IV. Splugan, Ovtler Sp. Adanello,
Sowdrio, Coma, and Mitan.

& Tl wdkele will be prblished e He
SErengy, Shets I JF and TIE complele,
and Sheet TV, with erufine and lttering
anlyp x Duk ahenr Bhe engraying of the jiills pn
Sheet TV én comgleted, the groafs of that
alect vil] be axchanged for the leffered copies.

Chirr, and

Cadore oy Titian's Coin-
£y

By Fosiak Gilbert, Foint-

Auwthor of the  Dolomite

Mowntains.
Witk Map and qo ustralions. Img, Svo.

315, Bif.

Guide tothe Pyrences, for
the use of Mowntaincers.
By Chartes Pacle.

Second Lditiore, with dfats & and Ap-
prudic.  Crown 8ve, 75 6.

Fisifs to Remarkable
Places: Old Halls, Battle-
Faelds, and Stemes 7ifus-
tralive of séviking Passages
e English History and
Poctry.

By W, Hewitt.
Wik Heed Engravings.

% @ols squars
cronyr Bue, 255

The Alpine Guide.
By Fohn Ball, M.RIA.
late President of 1he
Alpene Club.

Lost oo, wilth Maps andother Llinstradions,

The Guideto the Foastern
Alps.
Price 105, 64
The Guide to e I¥est-

erne Alps, includting Mont
Diane, Monte Aosa Zer-

malt, e,
Prive bz, 6d.
Guide fo the Central
Alps, including all the
Oberiand District,

Plrice s, b,

Iutroduction on Alpine
Travelling in general, and
o1 the Grology of the Alps.

Frive V6. Eitherofthe Three Volumes oy Farts
af tiee * Alpizee Grgele” may b Lol <ectie
ehi Butroduction prefixed, V5. exira.
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WORKS of FICTION.

Flena » an Italian Tale.
By L. N. Comyn, Author
of ‘Ailersione Priory.

2 ¢ds post Bue. T4s.

So nucl of the Diary of

Lady Willoughby as relates
to Jer Domesiic Hislory
and fo the Lveniful Period
of the Reign of Charles the
£t the Protectorale, ond
the Restoration.

Croton 8o, 75 64

The Burgomaster's Iia-
mily ; or, Weal and Woe
in a Litite World.

By  Christine  Milley.
LTranslaled  [from thie
Dugtede by Sir 7. Shaw
Lefevre, K.CB RS,
Crown Bre. s,

The folk-Love of Roe,
collected by Word of Miowuth
Jrom Lhe People.
By R, H. Busk, Author of
‘Patvaies, * Sagas from
the Far East) &e.

Croton 8vo. 125, 6,

Cyllene ; or, The Fall of
Pagatrsi.

Dy Henry Sueyd, M. A.
z vols. post Bre. 145

Popular Rowances of the
Middle Ages.

by the Rew. George TW.

Cox, M.A. and £, H.

Fones,
Crorem Sro. 105, 6o,

C——— by Hurce, 20

Tales of the Tenfonic
Lands; & Sequel to * Popr-
lary Romances of the Mid-
die Ages.

By Rew. G. W, Cox, M. A.
and F. I, Fonres.

Cvown 8ve, 108 64,

Becker's Gallus; or Ro-
man Scenes of the Time of

Augaustus.
Lost Bvo, e 64

Becker's Charicles : /-
lustrative of Private Life
of the Ancient Grecks.

Lt Bwo. 7 Bl

Tales of Auncient Greece.

By the Rev. G. W. Cox,
M.A. late Scholar of
Trduity College, Oxford,
Crowr Bra, 61, 64,

= g
The Moderin Novelisfs
Library.
Athersions Priory, 25, boards j 20, 6d. ootk
MELVILLE'S Dighy Gramd, 25, beards)
25, Sil, cloth. _
—— Gladiaters, 2r, boardr ; 25 6d.
closh.
——— Good for Nethiue, 20 boards,
25, &d. clodh.

boards ;

25, 6. cloch.

Interpreler, 25, foardr ; 25, B4,
cloth.
Kare Covendry, 25, Soards )
25, Od. cloth.
Queen’s Mariss, 2r boards;
25, Ol clodhi.
—ee—— Cperal HBounce, 25, doards ;
g5, Od. clodh,
TROLLOPE'S Fardes, 15, Gd. deardr; 25
otk

Barcheter Totcers, 25, Joards}
25 Gy clotd,

BrAMLEY MooxrE's Six Sivters of fhe Pul-
leps, 25 bowrds ; 20 Gdl cloti
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Novels and Tales.
By the Right Hon. Benja-
win Disvaeli, M.,

Cabine! Editiorns, complele sie Ten Folunies,
: crownr Buvo. Gs. cach, as follows :—

Lothair, 61, Venetix, bs.
Consegady, 6. Alroy, fxiore, &%, 6.
Syial, bs. Yowercg Dake, &c. Or.
Tancred, 6u. Fruign Grey, by,

Contarint Fleming, &, 05,
Ll enireetla Tewple, 65,

Cadinet Edition, i1 crown
8ve. of Stewvies and Tales
by Miss Seavell —

Ay Iferdert, 25. 64, ] Joors, 25 64,
Cerlrirde, 24 0d. Kutharine Ashior,
Earls  Daughter, 25. 6.

24, 6. Margared  Percival,
Expericnce of Fife, 34. Gl

25 6d. | Landton  Pareiage,
Cleve Fiafl, 25 64 | 30 64

Lrsrela, 30, 04,

POETRY and THE DRAMA.

Balleds and Lyvics of
Oid France; with other

Poewres.
By A. Lang, Fel, Merton
College, Ox/ford.

Sqreare frp. Svo. g3,

Moore's Lalla Rookh,
Tenniel's Editeon, witk 68
Weood Engravings jfrom
Origenal Drawings.

Fep, ato. 215,

Moore's fvish Melodies,
Mackice's Edifion, with 161
Steel Plates from Original
Drawings.

- Swper-ropal Boe, 315, 64,

The Lycidas and Epi-
taphium Damonis of M-
o7,

Edited, with Nolfes and
Introduction, by C. S.
Fervam, M.A. Trinity
College, Oxford.

[ 7 the press,

Mintature Fdition of
Moore's frish  Meloazes,
with Maclise's 161 [lus-
ralions veduced tn Litho-
graphy.

Tmp. 160, 108, 64,

Lays of Ancient Rowue ;
with ‘Tory’ and the * Ar-
e
By ike Right Hon. Lord

Macaulay.
16m20. 35 64

Lord Macarlay's Lays
of Aucient Rome. Witk
g0 flustrations on Woed,
Ortginnl and from the An-
tigne, Jfrom Drawings &y
G. Scharf.

Fep, 40, 215,

Miniafure Fdition
Lord Macaulyy's Lays
of Awncient Rowme, with
Scharf’s 9o [fllusivations
reduced in Lithograply.

fwap. 18mo. 105, 6,

of
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Southey's Poelical Wovks
with the Author's fast Cov-
rections and copyright Ad-
WrT0ms.

Library Editior. Mefiuw Svo, with For-

traif end Vignedre, 141,

Goldsmmith's Poctical
Works, [FHllustvated with
Wood FEngravings [romt
Desigus by Mentbers of the
Lteking Club,

Jwrh 1680, 75, O,

Bowdler's Fantily Shak-
speare, cheaper Genuine
Edition.

Courplete in 1 vol. medinn 8vo. large fype,
with 38 Woodewt Jélustrations, 145 or
i O wols, fip Svo. price 21s

Horatii Opera, Lidrary
Edition, with copious Eng-
lish Notes, Marginal Refe-
reuces and varions Kead-
Ligs.

Edited dy the Kev. F. E.
Youge, M. .A.

8ro, 211,

Foems by Fean Ifngelow.

2 vols. Fep. Bro. Ios,

FIRST SERIES, containing * Divided,” * The
Sear's Dfosuepend &, 162k Thousamd,
g, Boe, 5o,

SECOND: SERIES, ‘A Story of Dovr,’ * Gla-
Lps g ey frigand” G, G2h Thourand,
g, Bea. 50,

Pocines by Fean Ingelow.
Fivst Series, with nearly
100 [lHustrations engraved
oun Woe,

Fep. qlo. 215,

The Odes and Epodes of

Hovace: a MWetbrieal Trvans-
latior tnto Lnglish, with
Introductron and Commen-
faries.
By Lord Lytion.

Lot 8o, 105, 64

The Auneid of Virgil
Transialed into English
Ferse.

Dy the late 7. Conington,
M. A.

Crowen Sva. ge.

RURAL SPORTS, HORSE and CATTLE
MANAGEMENT, &ec.

Encyclopedia of Rural

Sports;aCompleteAcconnt,
Historical, Praclfical, and
Deseriptive, of Iunting,
Shooting, Fisiing, Racing,
&e.

By D, P, Blaine.

IVich abure 600 IWoodeuss (20 from Designs
4y Joun LEECH), 8o, 214

A Book on Augling.:
betig a Complete Treatise
on the Art of Augling n
every branch, including full
Hlustrated Lisis of Salmon
Flies,

By Francts Francis.

Hith Fortrait and 13 sthor Flafes, plaie
awd colfouved, Lot $ve 155

b7
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Hilcocks's Sea-Fisher-
man: compristng the Chicf
Methods of Ilook and Line
Fishing in the British and
otler Seas, o glance af Nefs,
and yemarks on Reats and
Doating.

Wirh Bo Weodcuts,  Fest Svo. 125, bl

The Settey ; wndit Notices

of the most Eminent Breeds
sroteviant fnstrictions how
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