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THE. CONSTITUTION OF NATURE, 5

ing a heated body in this region, would be conscious of
no augmentation of temperature. The gradations of
warmth dependent on the laws of radiation would not
exist, and actual contact would first reveal the heat of
an extra athereal sun. .

Imagine a paddle-wheel placed in water and caused to
rotate. From it as a centre waves would issue in all
directions, and a wader as he approached the place of
disturbance would be met by stronger and stronger waves.
This gradual augmentation of the impressions made upon
the wader’s body is exactly analogous to the augmenta-
tion of light when we approach a luminous source. In the
one case, however, the coarse common nerves of the body
suffice; for the other we must have the finer optic nerve.
But suppose the water withdrawn ; the action at a dis-
tance would then cease, and as far as the sense of touch
is concerned, the wader would be first rendered conscious
of the motion of the wheel by the actual blow of the
paddles. The transference of motion from the paddles
to the water is mechanically similar to the transference of
molecular motion from the heated body to the sether;
and the propagation of waves through the liquid is
mechanically similar to the propagation of light and
radiant heat.

As far as our knowledge of space extends, we are to
conceive it as the holder of the luminiferous sether, through
which is interspersed, at enormous distances apart, the
ponderous nuelei of the stars. Associated with the star
that most concerns us we have a group of dark planetary
masses revolving at various distances round it, each again
rotating on its own axis; and, finally, associated with
some of these planets we have dark bodies of minor note












THE CONSTITUTION OF NATURE. 0

hydrogen. . We know how to bring these constituents
together, and to cause them to form water : we also know
how to analyse the water, and recover from it its two
constituents. So, likewise, as regards the solid propor-
tions of the earth, Our chalk hills, for example, are
formed by a combination of carbon, oxygen, and calcium.
These are elements the union of which, in definite pro-
portions, has resulted in the formation of chalk. The
flints within the chalk we know to be a compound of
oxygen and silicium, called silica ; and our ordinary clay
is, for the most part, formed by the union of silicium,
oxygen, and the well-known light metal, aluminium, By
far the greater portion of the earth’s crust is compounded
of the elementary substances mentioned in these few
lines.

The principle of gravitation has been already described
as an attraction which every particle of matter, however
small, has for every other particle. With gravity there
1s no selection; no particular atoms choose, by pre-
ference, other particular atoms as objects of attraction ;
the attraction of gravitation is proportional to the guan-
tity of the attracting matter, regardless of its quality.
But in the molecular world which we have now entered
matters are otherwise arranged. Here we have atoms
between which a strong attraction is exercised, and also
atoms between which a weak attraction is exercised.
One atom can jostle another out of its place in virtue of
a superior force of attraction. But though the amount
of force exerted varies thus from atom to atom, it 1s still
an attraction of the same mechanical quality, if I may
use the term, as that of gravity itself. Its intensity might
be measured in the same way, namely, by the amount of


















THE CONSTITUTION OF NATURE. 15

body 1s thrown upwards, it moves in opposition . to
gravity, which incessantly retards its motion, and finally
brings it to rest at an elevation of sixteen feet., If not
here eaught by the bricklayer, it would return to the
hodman with an accelerated motion, and reach his hand
with the precise velocity it possessed on quitting it.

Supposing the man competent to impart to the brick,
at starting, a speed of sixty-four feet a second, or twice
its former speed, would the amount of work performed
in this effort be only twice what it was in the first
instance? Noj; it would be four times that quantity.
A body starting with twice the velocity of another, will
rise to four times the height ; in like manner, a three-fold
velocity will give a nine-fold elevation, a fourfold velocity
will give a sixteen-fold elevation, and so on. The height
attained, then, or the work done, is not proportional to
the velocity, but to the square of the velocity. As before,
the work is also proportional to the weight elevated.
Hence the work which any moving masses whatever are
competent to perform, by the motion which they at any
moment possess, is jointly proportional to the weight and
the square of the velocity. Here, then, we have a second
measure of work, in which we simply translate the idea
of height into its equivalent idea of motion. '

In mechanics, the product of the mass of a moving body
into the square of its velocity, expresses what is called the
vis viva, or living force. It is also sometimes called the
¢mechanical effect.” If, for example, we point a cannon
upwards, and start a ball with twice the velocity im parted
by a second cannon, the ball will rise to four times tl}e
height. The speedier ball, if directed against a target, will
also do four times the execution. Hence the importance
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304 FRAGMENTS OF SCIENCE.

pauvre pays; la misére surpasse tout ce que vous pouvez
imaginer.” Pamphlets about the plague had been showered
upon the public, the monotony of waste paper being broken
at rare intervals by a more or less useful publication.
¢The Pharmacopeeia of the Silkworm,” wrote M. Cor-
nalia in 1860, ‘is now as complicated as that of man.
Gases, liquids, and solids have been laid under contribu-
tion. From chlorine to sulphurous acid, from nitric acid
to rum, from sugar to sulphate of quinine,—all has been
invoked in behalf of this unhappy insect.” The helpless
cultivators, moreover, welcomed with ready trustfulness
every new remedy, if only pressed upon them with suffi-
cient hardihood. It seemed impossible to diminish their
blind confidence in their blind guides. In 1863 the French
Minister of Agriculture himself signed an agreement to
pay 500,000 francs for the use of a remedy which its
promoter declared to be infallible. It was tried in twelve
different departments of France, and found perfectly use-
less. In no single instance was it successful. It was
under these circumstances that M. Pasteur, yielding to
the entreaties of his friend, betook himself to Alais in the
beginning of June, 1865. As regards silk husbandry, this
was the most important department in France, and 1t was
also that which had been most sorely smitten by the
epidemic.

The silkworm had been previously attacked by mus-
cardine, a disease proved by Bassi to be caused by a vege-
table parasite. Though not hereditary, this malady was
propagated annually by the parasitic spores, which, wafted
by winds, often sowed the disease in places far removed
from the centre of infection, Muscardine is now said
to be very rare; but for the last fifteen or twenty years &
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MAGNETIC LINES OF FORCE.

From a Photograph by Professor MaveER, Lehigh University, Uneled Stafes
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400 FRAGMENTS OF SCIENCE.

Having thus discovered, to some extent, the secret of
the earth’s power, we can turn it to account. I hold in
my hand a poker formed of good soft iron ; it is now in
the line of dip, a tangent, in fact, to the earth’s line of
magnetic force. The earth, acting as a magnet, is at this
moment constraining the two fluids of the poker to
separate, making the lower end of the poker a north pole,
and the upper end a south pole. Mark the experiment :
—1I hold the knob uppermost, and it attracts the north
end of a magnetic needle. I now reverse the poker,
bringing its knob undermost ; the knob is now a north
pole and attracts the south end of a magnetic needle.
Get such a poker and carefully repeat this experiment;
satisfy yourselves that the fluids shift their position ac-
cording to the manner in which the poker is presented to
the earth. It has already been stated that the softest
iron possesses a certain amount of coercive force The
earth, at this moment, finds in this force an antagonist
which opposes the full decomposition of the neutral fluid.
The component fluids may be figured as meeting an
amount of friction, or possessing an amount of adhesion,
which prevents them from gliding over the atoms of the
poker. Can we assist the earth in this case? If we wish
to remove the residue of a powder from the interior
surface of a glass to which the powder clings, we invert
the glass, tap it, loosen the hold of the powder, and thus
enable the force of gravity to pull it down. So also by
tapping the end of the poker we loosen the adhesion of
the fluids to the atoms and enable the earth to pull them
apart. But, what is the consequence? The portion of
fluid which has been thus forcibly dragged over the
atoms refiises to return when the poker has been removed







As an expansion of the note at p. 303, the following extract may find a
place hers :—

“It is well known that a voltaic current exerts an attractive force upon
& second current, flowing in the same direction; and that when the direc-
tions are opposed to each other the force exerted is a repulsive one. By
coiling wires into spirals, Ampére was enabled to make them produce all
the phenomena of attraction and repulsion exhibited by magnets, and from
this it was but a step to his celebrated theory of molecular currents. e
supposed the molecules of o magnetic body to be surrounded by such currents,
which, however, in the naturul state of the body mutually neutralised each
other, on account of their confused grouping. The act of magnetisation he
supposed to consistin setting these molecular currents parallel to each other;
and starting from this principle, he reduced all the phenomena of magne-
tism to the mutual action of electric currents.

¢ If we reflect upon the experiments recorded in the foregoing pages from
first to last, we can hardly fail to be convinced that diamagnetic bodies
operated on by magnetic forces possess a polarity “ the same in kind as, but
the reverse in direction of that acquired by magnetic bodies.” But if this
be the case, how are we to conceive the physical mechanismn of this polarity ¢
According to Coulomb’s and Poisson’s theory, the act of magnetization
consists in the decomposition of a neutral magnetic fluid ; the north pole of
a magnet, for example, possesses an attraction for the south fluid of a piece
of soft iron submitted to its influence, draws the said fluid towards it, and
with it the material particles with which the fluid is associated. To account
for diamaguetic phenomena this theory seems to fail altogether ; according
to it, indeed, the oft-used phrase, “a north pole exciting a north pole, and
a south pole a south pole,” involves a contradiction. For if the north fluid
be supposed to be atfracted towards the influencing north pole, it is absurd
to suppose that its presence there could produce repulsion. The theory of
Ampére is equally at a loss to explain diamagnetic action ; for if we suppose
the particles of bismuth surrounded by molecular currents, then, according to
all that is known of electro-dynamic laws, these currents would set them-
eelves parallel to, and in the same direction as those of the magnet, and
hence attraction, and not repulsion, would be the result. The fact, however,
of this not being the case proves that these molecular currents are not the
mechanism by which diamagnetic induction is effected. The consciousness
of this, I doubt not, drove M. Weber to the assumption that the phenomena
of diamagnetism are produced by molecular currents, not direcfed, but actu-
ally excited in the bismuth by the magnet. Such induced currents would,
according to known laws, have a direction opposed to those of the inducing
magnet, and hence would produce the phenomene of repulsion. To carry
out the assumption here made, M, Weber is obliged to suppose that the
molecules_of diamagnetic bodies are surrounded by channels, in which the
induced molecular currents, once excited, continue to flow without re-
sistance,'—Diamagnetism and Magne-crystallic Action, p. 136-T.
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410 FRAGMENTS OF SCIENCE,

the explanation I heard given two years ago, *These
planes of cleavage,” said a friend who stood beside me on
the quarry’s edge, ¢ are the planes of stratification which
have been lifted by some convulsion into an almost verti-
cal position.” But this was a mistake, and indeed here
lies the grand difficulty of the problem. The planes of
cleavage stand in most cases at a high angle to the bed-
ding. Thanks to Sir Roderick Murchison, I am able to
place the proof of this before you. IHere is a speciinen of
slate in which both the planes of cleavage and of bedding
are distinctly marked, one of them making a large angle
with the other. This is common. The cleavage of slates
then is not a question of stratification; what then is its
cause P

In an able and elaborate essay published in 1835, Prof.
Sedgwick proposed the theory that cleavage is due to the
action of erystalline or polar forces subsequent to the
consolidation of the rock. ¢We may affirm,” he says,
¢that no retreat of the parts,no contraction of dimensions
in passing to a solid state, can explain such phenomena.
They appear to me only resolvable on the supposition
that crystalline or polar forces acted upon the whole mass
simultaneously in one direction and with adequate force.”
And again, in another place: ‘Crystalline forces have
re-arranged whole mountain masses, producing a beauti-
ful crystalline cleavage, passing alike through all the
strata.’? The utterance of such a man struck deep, as it
ought to do, into the minds of geologists, and at the
present day there are few who do not entertain this view
either in whole or in part.® The boldness of the theory,

! Transactions of the Geological Society, ser. ii. vol. 111, p. 477.
2 In a letter to Sir Charles Lyell, dated from the Cape of Good Hope
Tebruary 20, 1836, Sir John Herschel writes as follows :—*If rocks have
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loss of science and the sorrow of all who knew him, has
s0 suddenly been taken away from us), Mr. Henry
Clifton Sorby, and others have furnished us with a body
of facts associated with slaty cleavage, and having a most
important bearing upon the question.

Fossil shells are found in these slate-rocks, T have
here several specimens of such shells in the actual rock,
and occupying various positions in regard to the cleavage
planes. They are squeezed, distorted, and crushed; in
all cases the distortion leads to the inference that the
rock which contains these shells has been subjected to
enormous pressure in a direction at right angles to the
planes of cleavage. The shells are all flattened and
spread out in these planes. Compare this fossil trilo-
bite of normal proportions with these others which have
suffered distortion. Some have lain across, some along,
and some oblique to the cleavage of the slate in which
they are found ; but in all cases the distortion is such as
required for its production a compressing force acting at
right angles to the planes of cleavage. As the trilobites lay
in the mud, the jaws of a gigantic vice appear to have closed
upon them and squeezed them into the shapes you see.

We sometimes find a thin layer of coarse gritty
material, between two layers of finer rock, through which
and across the gritty layer pass the planes of lamina-
tion. The coarse layer is found bent by the pressure
into sinuosities like a contorted ribbon. Mr. Sorby has
described a striking case of this kind. This crumpling
can be experimentally imitated ; the amount of compres-
sion might, moreover, be roughly estimated by supposing
the contorted bed to be stretched out, its length measured
and compared with the shorter distance into which 1t has
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416 FRAGMENTS OF SCIENCE.

Over Darwen, which is caused by the interposition of
layers of mica between the gritty strata. Mr. Sorby
finds plates of mica to be also a constituent of slate-rock,
He asks himself, what will be the effect of pressure upon
a mass containing such plates confusedly mixed up in it?
It will be, he argues, and he argues rightly, to place the
plates with their flat surfaces more or less perpendicular
to the direction in which the pressure is exerted. He
takes scales of the oxide of iron, mixes them with a fine
powder, and on squeezing the mass finds that the ten-
dency of the scales is to set themselves at right angles to
the line of pressure. Along the planes of weakness pro-
duced by the scales the mass cleaves.

By tests of a different character from those applied by
M. Sorby, it might be shown how true his conclusion is,
that the effect of pressure on elongated particles, or
plates, will be such as he describes it. But while the
scales must be regarded as a true cause, I should not
ascribe to them a large share in the production of the
cleavage. I believe that even if the plates of mica were
wholly absent the cleavage of slate-rocks would be much
the same as it is at present.

Here is a mass of pure white wax: it contains no mica
particles, no scales of iron, or anything analogous to them.
Here is the selfsame substance submitted to pressure. I
would invite the attention of the eminent geologists now
before me to the structure of this wax. No slate ever
exhibited so clean a cleavage ; it splits into lamins of
surpassing tenuity, and proves at a single stroke that pres-
sure is sufficient to produce cleavage, and that this cleavage
is independent of intermixed plates or scales. I have
purposely mixed this wax with elongated particles, and
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solidated mud. Such a mass is divided and subdivided
by interior surfaces along which the cohesion is com-
paratively small. Penetrate the mass in idea, and you
will see it composed of numberless irregular polyhedra
bounded by surfaces of weak cohesion. Imagine such a
mass subjected to pressure,—it yields and spreads out in
the direction of least resistance; the little polyhedra
become converted into lamin, separated from each other
by surfaces of weak cohesion, and the infallible result will
be a tendency to cleave at right angles to the line of
pressure.

Further, a mass of dried mud is full of cavities and
fissures. If you break dried pipe-clay you see them in
great numbers, and there are multitudes of them so small
that you cannot see them. A flattening of these cavities
must take place in squeezed mud, and this must to
some extent facilitate the cleavage of the mass in the
direction indicated.

Although the time at my disposal has not permitted
me duly to develope these thoughts, yet for the last
twelve months the subject has presented itself to me
almost daily under one aspect or another. I have never
eaten a biscuit during this period without remarking the
cleavage developed by the rollingpin, You have only to
break a biscuit across, and to look at the fracture, to see
the laminated structure. We have here the means of

1 Tt is scarcely necessary to say that if the mass were squeezed equally
in all directions no laminated structure could be produced; it must have
room to yield in a lateral direction. Mr. Warren De la Rue informs me
that he once wished to obtain white-lead in a fine granular state, and to
accomplish this he first compressed it. The mould was conical, and per-
mitted the lead to spread out a little laterally. The lamination was as
perfect as that of slate, and it quite defeated him in his effort to obtain &
granular powder.
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thought or feeling has its physical correlative in that
organ; and nothing can be more certain than that every
physical change, whether molecular or mechanical, re-
(uires time for its accomplishment. So that, besides the
interval of transmission, a still further time is necessary for
the brain to put itself in order—for its molecules to take
up the motions or positions necessary to the completion of
consciousness, Helmholtz considers that one-tenth of a
second is demanded for this purpose. Thus, in the case
of the whale above supposed, we have first half a second
consumed in the transmission of the intelligence through
the sensor nerves to the head, one-tenth of a second con-
sumed by the brain in completing the arrangements
necessary to consciousness, and, if the velocity of trans-
mission through the motor be the same as that through
the sensor nerves, half a second in sending a command
to the tail to defend itself. Thus one second and a tenth
would elapse before an impression made upon its caudal
nerves could be responded to by a whale fifty feet long.

Now, it is quite conceivable that an injury might be
inflicted which would render the nerves unfit to be the
conductors of the motion which results in sensation ; and
if such a thing occurred, no matter how severe the injury
might be, we should not be conscious of it. Or it may
be, that long before the time required by the brain to
complete the arrangement necessary to consciousness, its
power of arrangement might be wholly suspended. In
such a case also, though the injury might be of a
nature to cause death, this would occur without feeling
of any kind. Death in this case would be simply the
sudden negation of life, without any intervention of con-
sclousness whatever.







L [ Al ]
| g2 ] A . L. THE AT ¥
| il I
=l U | L I CL ) L4, 11 Lk
, * 1 1 ] ~ ¢ 3
1 . I [
= o 1 L) r L L » ! .
- R 1] 1 TT Y = e ¥ i [ ~ R
[ [ i el = [ | ¥ I L C













L | I
| o . LI E Hal ]
L 1 ]
1
11K gl ¥ 1K INE=] 801 L] | el H
. ' | a - | |
=15 7° o . Ty 17 & S5l = . -
y 2 =] = g S T
1 T 1 !
’ . 'l L ¥ . 11 1 y & | . ®
! 5 [ iy | I
F e T 1YYy T rl= T T = W - 3
e i r 1 | 1
+ i - -y 1 - - 2, - 8 &
¥ TP Nl & B - i a1 ] ¥ A0
y -4 A EaTS - O ST TR T & ¥ 1
e T= T 3 c o Y ‘ I= oo - CAXT
4 11 0 Fw | | L3 ] E £ ! .
11 I | ! il







430 FPRAGMENTS OF SCIENCE.

The young lady looked at me, blushed, and stammered,

‘No; I am not en rapport with you.’

I sat at her right hand, and a left-hand pocket, within
six inches of her person, contained a magnet,

Our host here deprecated discussion, as it ¢ exhausted
the medium.” The wonderful narratives were resumed ;
but I had narratives of my own quite as wonderful.
These spirits, indeed, seemed clumsy creations, compared
with those with which my own researches had made me
familiar. I therefore began to matech the wonders re-
lated to me by other wonders. A lady present dis-
coursed on spiritual atmospheres, which she could see
as beautiful colours when she closed her eyes. I pro-
fessed myself able to see similar colours, and more than
that, to be able to see the interior of my own eyes. The
medium affirmed that she could see actual waves of
light coming from the sun. I retorted that men of
science could tell the exact number of waves emitted in
a second, and also their exact length. The medium
spoke of the performances of the spirits on musical in-
struments. I said that such performance was gross, in
comparison with a kind of music which had been dis-
covered some time previously by a scientific man.
Standing at a distance of twenty feet from a jet of gas,
he could command the flame to emit a melodious note ;
it would obey, and continue its song for hours. So loud
was the music emitted by the gas-flame, that it might
be heard by an assembly of a thousand people. These
were acknowledged to be as great marvels as any of
those of spiritdom. The spirits were then consulted, and
I was pronounced to be a first-class medium.

During this conversation a low knocking was heard
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that it was spiritual. I, however, informed him that it
was the moving hair acting on the glass. The explana-
tion was not well received ; and X., in a tone of severe
pleasantry, demanded whether it was the hair that had
moved the table. The promptness of my negative
probably satisfied him that my notion was a very differ-
ent one.

The superhuman power of the spirits was next dwelt
upon. The strength of man, it was stated, was unavail-
ing in opposition to theirs. No human power could
prevent the table from moving when they pulled it.
During the evening this pulling of the table occurred,
or rather was attempted, three times. Twice the table
moved when my attention was withdrawn from it ; on a
third occasion, I tried whether the act could be provoked
by an assumed air of inattention. Grasping the table
firmly between my knees, I threw myself back in the
chair, and waited, with eyes fixed on vacancy, for the
pull. It came. For some seconds it was pull spirit,
hold muscle ; the muscle, however, prevailed, and the
table remained at rest. Up to the present moment,
this interesting fact is known only to the particular spirit
in question and myself.

A species of mental scene-painting, with which my own
pursuits had long rendered me familiar, was employed to
figure the changes and distribution of spiritual power.
The spirits were provided with atmospheres, which com-
bined with and interpenetrated each other, considerable
ingenuity being shown in demonstrating the necessity of
time in effecting the adjustment of the atmospheres. In
fact, just as in science, the senses, time, and space con-
stituted the conditions of the phenomena. A re-arrange-
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masses or not, it is perfectly certain that the molten con-
dition might be thus brought about. If, then, solar light and
heat can be produced by the impact of dead matter, and
if from the light and heat thus produced we can derive
the energies which we have been accustomed to call
vited, it indubitably follows that vital energy may have a
proximately mechanical origin.

In what sense, then, is the sun to be regarded as the
origin of the energy derivable from plants and animals?
Let us try to give an intelligible answer to this question,
Water may be raised from the sea-level to a high eleva-
tion, and then permitted to descend. In descending it
may be made to assume various forms—to fall in cas-
cades, to spurt in fountains, to boil in eddies, or to flow
tranquilly along a uniform bed. It may, moreover, be
caused to set complex machinery in motion, to turn mill-
stones, throw shuttles, work saws and hammers, and
drive piles. But every form of power here indicated
would be derived from the original power expended in
raising the water to the height from which it fell. There
18 no energy generated by the machinery ; the work per-
formed by the water in descending is merely the par-
celling out and distribution of the work expended in
raising it. In precisely this sense is all the energy of
plants and animals the parcelling out and distribution
of a power originally exerted by the sun. In the case
of the water, the source of the power consists in the
forcible separation of a quantity of the liquid from a
low level of the earth’s surface and its elevation to a
higher position, the power thus expended being returned
by the water in its descent. In the case of vital pheno-
mena, the source of power consists in the forcible separa-
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448 FRAGMENTS OF SCIENCE.

mitted inheritance of intelligent men. Under the pressure
of the awe which this universe inspires, well may we
exclaim in David’s spirit, if not in David’s words:—
* When T consider the heavens the work of thy fingers,
the moon, and the stars, which thou hast ordained ;
what is man that thou shouldst be mindful of him, or
the son of man that thou shouldst so regard him.’

If you ask me who is to limit the outgoings of Almighty
power, my answer is, not I. If you should urge that if
the Builder and the Maker of this universe chose to stop
the rotation of the earth, or to take the form of a burn-
ing bush, there is nothing to prevent him from doing so,
I am not prepared to contradict you. I neither agree
with you nor differ from you, for'it is a subject of which
I know nothing. But I observe that in such questions
regarding Almighty power, your enquiries relate, not to
that power as it is actually displayed in the universe, but
to the power of your own imagination. Your question
is, not has the Omnipotent done so and so? or is it in the
least likely that the Omnipotent should do so and so?
but, is my imagination competent to picture a being able
and willing to do so and so? I am not prepared to
deny your competence. To the human mind belongs the
faculty of enlarging and diminishing, of distorting and
combining indefinitely the objects revealed by the senses,
or by its own consciousness. It can imagine a mouse as
large as an elephant, an elephant as large as a mountain,
and a mountain as high as the stars. It can separate
congruities and unite incongruities. We see a fish and
we see a woman; we can drop one half of each, and
unite in idea the other two halves to a mermaid. We
see a horse and we sez a man; we are able to drop one
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optic axis of the crystal; and Dr. FARADAY,
conelrring in this view, called it the optic axis
force. Dr. T¥NDALL took np the inquiry at this
point, and was led to o somewhat different con-
cliusion. He appeared to prove that the position
of the optic nxis {8 not mecessarily the line of
magne-arystallic foree, and that the foree which
determined the position of the optic axis in the

magnetic field was not independent of the g
netism or diamagnetism of the mass of
crystal. Beyond this Dr. Ty¥DALL has shewn
that the lines of cleavage seem to influence the
position of the orystal in the magnetic field, as
they will be axial in o magnetic and equatorial
n a diamagnetic crystal ; and everyt that
tends to destroy the cleavages tends also fo de-
stroy the directive power. This volume i8
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Pamrrt 1. nearly ready.

A Course of Practical Chemistry,
for the use of Medical Students. By
W. OpLixg, M.B.F.R.8. New Edition, with
70 new Woodeuts, Crown 8vo. Ts. Gd.

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

Lectures on Animal Chemistry Delivercd
at the Royal College of Physicians in 1865,
By the same Author. Crown 8vo. 4s. Gd.

Lectures on the Chemical Chauges of
Carbon, delivered at the Rowal Institution
of Great Britain. By the same Author,
Crown 8vo. 4s. 6d.

Chemical Notes for the Lecture
Room. By Troaas Woon, F.O8. 2 wols,
crown 8vo. T. om Heat, &c. price 8s Gd.
I1. on the Metals, price bs.

A Treatise on Medical Elee-
tricity, Theoretical and Practical; and its
Use in the Treatment of Paralysis, Neu-
ralgia, and other Diseases. By JuLius
AvrHavs, M.D. &e. Second Edition, re-
vised and partly re-written ; with Plate and
62 Woodcuts. TPost 8vo. price 13s,

The Diagnosis, Pathology, and
Treatment of Diseases of Women ; including
the Diagnosis of Pregnancy. By GraiLy
Hewitr, M.ID. &c. President of the Obste-
trical Society of London. Second Edition,
enlarged; with 116 Woodcuts. Svo. 24s,

Lectures on the Diseases of In-
fancy and Childhood. By CuarvLes Wesr,
M.D." &e. Fifth Edition. Bvo. 16s.

On the Burgical Treatment of
Children’s Diseases. By T. Horses, M.A,
&e. late Surgeon to the Hospital for Sick
Children. Second Edition, with 9 Plates
and 112 Woodcuts. Bvo, 21s.

A System of Surgery, Theoretical
and Practical, in Treatises by Various
Authors. Edited by T. HoLmes, M.A, &e.
Surgeon and Lecturer on Surgery at St
George's Hospital, and Surgeon-in-Chief to
the Metropolitan Police. Second Edition,
thoroughly revised, with numerous Illus-
trations. b vols. 8vo. £5 bs.

Lectures on the Principles and
Practice of Physic. By Sir Tnoxas Waz-
80N, Bart. M.D. Physician-in-Ordinary to
the Queen. New Edition in the press.

Lectures on Surgical Pathology,
By James Pacer, F.R.S. Third Edition,
revised and re edited by the Author and
Professor W. Turxer, M.B. 8vo.with 131
Woodeuts, 21s,

Cooper’s Dictionary of Practical
Surgery and Encyclopmdia of Sargical
Science. New Edition, brought down to
the present time. By 8. A. Laxg, Surgeon to
St. Mary's Hospital, &e. assisted by various
Eminent Surgeons. Vor. II. 8ve. com-
pleting the work. [ Early in 1871.

On Chronic Bronchitis, especially
as connected with Gout, Emphysema, and
Diseases of the Heart. By E. HEaDpLAM
GreeExnow, M.D. F.R.C.P. &c. 8vo. 7s. 6d.

The Climate of the South of
France as Suited to Invalids ; with Notices
of Mediterranean and other Winter Sta-
tions. By C. T. Wmuiams, M.A. M.D.
Oxon. Assistant-Physician to the Hospital
for Consumption at Brompton. Second
Edition. Crown 8vo. Gs.
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The New Testament, illustrated with |

Wood Engravings after the Early Masters,
chiefly of the Italian School. Crown dto.
68s. eloth, gilt top ; or £5 bs. morocco.

The Life of Man Symbolised by
the Months of the Year in their Seasons
and Phases, Text selected by Ricmanp
Maor. 25 Ilustrations on Wood from
Original Desipns by Jony LeEmanrox,
F.5.A. Quarto, 425

Cats’ and Farlie's Moral Em-

blems ; with Aphorisms, Adages, and Pro-
verba of all Nations: eomprising 121 Illuns-
trations on Wood by J. LEicnroxn, F.8.A.
with an appropriate Text by R. Picor.
Imperial 8vo. 81s. Gd.

Shakspeare’s Midsummer Night’s
Diream, illustrated with 24 Silhouettes or
Shadow Pictures by P. Koxgwka, engraved
on Wood by A. Voaser., TFolio, 81s. 84,

1

|

Sacred and Legendary Art. By
Mrs, Jamesox. € vols, square crown 8vo,
price £5 158, Go.

Legends of the Baints and Martyrs,
Fifth Edition, with 19 Etchings and 187
Woodcuts, 2 vols, price 81s. Gd.

Legends of the Monastic Orders. Third
Edition, with 11 Etchings and 88 Woodcuts, -
1 vol. price 21s.

Legends of the Madonna. Third Edition,
with 27 Etchings and 166 Woodeuts. 1
vol. price 21s.

The History of Our Lord, with that of His
Types and Frecursors, Completed by Lady
EasTLARE.  Revised Edition, with 18
Etchings and 281 Woodeuts, 2 wola
price 42s,

The Useful Arts, Manufactures, §e.

Gwilt’s Encyclopesedia of Archi-
tecture, with above 1,600 Woodeuts., Fifth
Edition, with Alterations and eonsideralile

Additions, by Wyarr PirworTH, Svo.
H2s. Gd.

A Manual of Architecture: being
a Concise History and Explanation of the
principal Styles of European Architecture,
Ancient, Medimval, and Renaissance ; with
their Chief Variations and a Glossary of
Technical Terms. By Tuomas MiTcneLL.
With 150 Woodcuts. Crown 8vo. 105, G

Italian Sculptors: Leing a History of

* Seulpture in Northern, Southern, and East-
ern Italy. By C. C. PErkixs. With 50
Etchings and 13 Wood Engravings. Im-
perial 8vo. 425,

Tusecan Sculptors, their Lives,
Works, and Times. By the same Author.
With 45 Etchings and 28 Woodeuts from
Original Drawings and Photographs, 2
vols. impenal Bvo. 63s.

Hints on Household Taste in
Furniture, Upholstery, and other Details.
By CuarpLes L. EAsTLAKE, Architect.
Second Edition, with about 90 Illustrations.
Square crown &vo. 18s,

The Engineer’s Handbook ; ex-
plaining the principles which should guide
the young Engineer in the Construction of
Machinery. By C. 8. Lowxpes. Post 8vo. s,

Lathes and Turning, Simple, Me-
chanical, and Ornamental. By W. HExry
Nortrcorr. With about 240 Illustrations
on Steel and Wooed. 8vo, 18s.

J

Principles of Mechanism, designed
for the use of Students in the Universities,
and for Enginecering Students generally.
By R. Wirris, M.A. F.E.S. &e. Jacksonian
Profeszor in the Univ, of Cambri Second
Edition, enlarged ; with 374 Woodeuts.
Bvo. 18s.

Handbook of Practical Tele-
graphy, published with the sanction of the
Chairman and Directors of the Electric
and International Telegraph Company, and
adopted by the Department of Telegraphs
for India. By R. 5. CuLrey. Third Edi-
tion. 8vo. 12s, 6d.

Ure’s Dictionary of Arts, Manu-
factures, and Mines. Sixth Edition, re-
written and greatly enlarged by RoBERT
HuxTt, F.R.S. assisted by numerous Con-
tributors. With 2,000 Woodcuts. 3 vols.
medium 8ve. £ 14s 6d.

Treatise on Mills and Millwork.
By Sir W. Farpairx, Bart. With 18
Plates and 822 Woodents. 2 vols. 8vo. 82s.

Useful Information for Engineers. By
the zame Author. First, Secosp, and
Tuirp SEries, with many Plates and
Woodents. 3 vols, crown 8vo. 10s. Gd. each.

The Application of Cast and Wronght
Iron to Building Purposes. By the same
Author. Fourth Edition, with 6 Plates and
118 Woodeats. 8vo. 10s.

Iron Ship Building, its History
and Progress, as comprised in a Series of
Experimental Researches. By W. Fam-
BAIRY, Bart. F.R.S. With 4 Plates and
130 Woodeuts, 8vo. 18s.
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The Voyage and Shipwreck of
St. Paul; with Dissertations on the Ships
and Navigation of the Ancients. By James
Sacree, FLR.S,  Crown 8vo. Charts, 10s. Od.

Evidence of the Truth of the
Christian Religion derived from the Literal
Fulfilment of Prophecy. By ALEXANDER
Kerrn, D.D.  87th Edition, with numereus
Plates, in square 8vo. 12s. 6d.; also the
59th Edition, in post 8vo. with 5 Plates, 0s.

The History and Destiny of the World
and of the Church, according to Secripture.

By the same Author. Square 8vo. with 40
Ilustrations, 10s.

The History and Literature of
the Israelites, according to the Old Testa-
ment and the Apocrypha. By C. DE
Rorrscamep and A, De Rornscminb.
With 2 Maps. 2 vols. post 8vo. price 125, 6d.

Vor. I. The Historical Books, Ts. Gd.
You. IT. The Prophetic and Poetical Writings,
price Bs.

Ewald’s History of Israel to the
Death of Moses., Translated from the Ger-
man. Edited, with a Preface and an Ap-
pendix, by Russenn MarTmveau, M.A.
Second Edition. 2 vola. 8vo. 24s.

History of the Karaite Jews. By
Wirniam Harris Rune, D.D. Post 8vo.
price 7s. 6d. .

The Life of Margaret Mary
Hallalian, better known in the reli-
gious world by the name of Mother Mar-
garet. DBy her Reviciouvs CHILDREN.
Second Edition. 8vo. with Portrait, 10s.

The See of Rome in the Middle
Ages. By the Rev. Oswarp J. ReicnEL,

B.C.L. and M.A, 8vo. 18s.

The Evidence for the Papacy
as derived from the Holy Scriptures and
from Primitive Antiquity. By the Hon.
Corin Lixpsay, 8vo. 12s, Gd.

The Pontifieate of Pius the Ninth;
being the Third Edition, enlarged and
continued, of ‘ Rome and its Ruler.) By
J. F. Macuire, M.P. Post 8vo. Portrait,
price 12s. fd.

Ignatius Loyola and the Early

Jesuits. By SteEwAnrt Kose. New Edition,
in the press.

An Introduction to the Study of
the New Testament, Critical, Exegetical,
and Theological. By the Rev. 8. DAVIDSON,
D.D. LL.D. 2 vols, 8vo. 80s.

A Critical and Grammatical Com-
mentary on St. Paul's Epistles. By C, J,
Evvicorr, D.D, Lord Bishop of Gloucester
and Bristol. Byo,

Galatians, Fourth Edition, 8s. 6.
Ephesians, Fourth Edition, 8s,8d,
Pastoral Epistles, Fourth Edition, 10s. 8d.
Philippians, Colossians, and Philemon
Third Edition, 10s. Gd, '
Thessalonians, Third Edition, 7s. 6d.

Historical Lectures on the Life of
Our Lord Jesus Christ : being the Hulsean
Lectures for 1859. By C.J, ErLicorr, D.D,
Lord Bishop of Gloucester and Bristol,
Fifth Edition. B8vo, 12s.

TheGreek Testament; with Notes,
Grammatical and Excgetical. By the Rey,
W. Wenster, M.A, and the Rev. W. F.
WiLkixsox, MLA. 2 vols. 8vo, £2 4s.

Horne’s Introduction to the Cri-
tical Study and Knowledge of the Huoly
Seriptures. Twelfth Edition ; with 4 Maps
and 22 Woodcuts and Facsimiles, 4 vols
Bvo, 425,

Compendions Introduction to the
Study of the Bible. Edited by the Rev.
Jomx Avee, M.A. With Maps, &c. Post
8vo. Ga.

The Treasury of Bible Know-
ledge; being a Dictionary of the Books,
Persons, Places, Events, and other Matters
of which mention is made in Holy Serip-
ture. By Rev. J. Avre, M.A. With
Maps, 15 Plates, and numerous Woodcuts.
Fep. 6s.

Every-day Scripture Difficulties
explained and illustrated. By J. E. Pres-
cort, M.A. Vou. L. Matthew and Mark;
Vou. IL. Luke and John, 2 vols. 8vo. price
Os. each,

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

The Four Cardinal Virtues (Forti-
tude, Justice, Prudence, Temperance) in
relation to the Public and Private Life of
Catholics : Six Sermons for the Day, With
Preface, Appendices, &e. By the Hew,
Orey SHreLEY, M.A. Crown 8vo. with
Frontispiece, Ts. Gd.

The Formation of Christendom.
By T. W. Arries. Parts L and II. 8vo.
price 12s. each.

Four Discourses of stom,
chiefly on the parable of the Rich Man and
Lazarus. Translated by F. Avves, BA.
Crown Evo. 3s. Gd.
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Travels, Voyages, §e.

The Playground of Europe. Dy |

Lestie Srernes, late Presilent of the
Alpine Club, Post 8vo. with Frontispiece,
[ Sust ready.

Westward by Rail: the New Route
to the Last. DBy W. F. Rae. Post 8vo,

with Map, price 10s, Gd.

Travels in the Central Caucasus
and Bashan, including Visits to Ararat and
Tabreez and Ascents of Kozbek and Elbruz,
By Doucras W. Fresurieun, Square
crown 8vo. with Maps, &c., 18z,

Cadore or Titian’s Country. By
Josran GiLperT, one of the Authors of the
‘Dolomite Mountains.” With Map, Fae-
simile, and 40 Illustrations. Imp,8vo.81s. Gd.

Zigzagging amongst Dolomites;
with more than 300 1llustrations by the
Author. By the Author of * How we Spent
the Summer." Oblong 4to. price 155

The Dolomite Mountains., Excur-
sions through Tyrol, Carinthia, Carniola,
and Friuli, By J. Giueert and G. C.
Crurcrrn, F.R.GS.  With numercus
Illustrations. Square crown 8vo. 21s.

Pilgrimages in the Pyrenees and
Landes. By Dexys Suyxe LawrLon.
Orown 8vo. with Frontispiece and Vignette,
-price 15s.

JHow we Spent the Summer; or,
a Voyage en Zigzag in Switzerland and
Tyrol with some Members of the Avrixe
Crun. Third Edition, re-drawn. Inoblong
4to. with about 300 Ilustrations, 15s.

Pictures in Tyrol and Elsewhere.
From a Family Sketch-Book. By the
game Author. Second Edition. 4to. with
many Illustrations, 21s.

Beaten Tracks; or, Pen and Pencil
Sketches in Italy., By the same Author.
With 42 FPlates of Sketches. 8vo, 106s.

The Alpine Club Map of the Chain
of Mont Blanc, from an actual Survey in
1863 — 1864. By A. Apams- RemLy,
F.R.G.S. M.A.C. InChromolithography on
extra stout drawing paper 28in. x 17in.
price 10s. or mounted on canvas in a folding
case, 12z G,

England to Delhi; a Narrative of
Indian Travel. By Joux MarTnesox,
Glasgow. With Map and 82 Woodent
Hlustrations. 4:0. 5ls. Gd.

History of Discovery in our
Australasian Colonies, Australia, Tasmania,
and New Zealand, from the Earliest Date to
the Present Day. By Witniax Howirr,
2 vols, Bvo. with 8 Maps, 20s,

The Capital of the Tycoon; a
Narrative of a 8 Years’ Residence in Japan,
By SBir Rurierrorp Avcock, K.C.B.
2 vols. Bvo. with numerous Illustrations, 42,

Guide to the Pyrenees, for the use
of Mountaineers. By Cuoanres Packe,
Second Edition, with Maps, &e. and Appen-
diz. Crown 8vo. 7s. 6d.

The Alpine Guide. By Jomyx Bair,
M.R.ILA. late President of the Alpine Club,
Post 8vo. with Maps and other Illustrations.

Guide to the Eastern Alps, price 10+, 0d,

Guide to the Western Alps, including
Mont Blane, Monte Rosa, Zermatt, &e.
price 6s. bd.

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

Introduction on Alpine Travelling in
general, and on the Geology of the Alps,
price 1s. Either of the Three Volumes or
Parts of the Alpine Guide may be had with
this [xTRODUCTION prefixed, price 1s, extra,

Roma Sotterranea; or, an Account
of the Roman Catacombs, especially of the
Cemetery of San Callisto. Compiled from
the Works of Commendatore G. B. De Rossr,
by the Rev. J. 8. NorTacore, D.D. and the
Rev. W. B. Browxrow. With Plans and
numerous other Mlustrations. 8vo. 8ls. Gd.

Memorials of L.ondon and Lon-
don Life in the 18th, 14th, and 15th Cen-
turies; being a Series of Extracts, Loeal,
Social, and Political, from the Archives
of the City of London, A.p. 1276-1419.
Selected, translated, and edited by H. T.
Rivey, M.A. Raoyal 8vo. 21s.

Commentaries on the History,
Constitution, and Chartered Franchises of
the City of London. By Georcr NorTOX,
formerly one of the Common Pleaders of the
City of London. Third Edition. 8vo. 14s.

The Northern Heights of Lon-
don; or, Historical Associations of Hamp-
stead, Highgate, Muswell Hill, Hornsey,
and Tslington. By Wintiax Howirr.
With about 40 Woodcuts. Square crown
Bvo. 21s.

The Rural Life of England.
By the same Author. With Woodcuts by
Dewick and Williams, Medium, 8vo. 125, 6d.
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Poetry and The Drama.

Thomas Moore’s Poetical Works,
the only Editions containing the .ﬁ.uumru
last Copyright Additions :—

Shamroek Edition, price 8s. 6d.

Ruby Edition, with Portrait, Gs.

Cabinet Edition, 10 vols. fep. 8vo. 85s.
People's Edition, Portrait, &e. 10s. B,
Library Edition, Portrait & Vignette, 14z,

Moore’s Lalla Rookh, Tenniel's Edi-
tion, with 68 Wood Engravings from

Original Drawings and other Ilustrations.
Fep. 4to, 21s.

Moore’s Irish Melodies, Maclise’s
Edition, with 161 Steel Plates from Original
Drawings. Buper-royal 8vo. 81s. 6d.

Miniature Edition of Moore’s Irish
Melodies, with Maclise's Illustrations (as

above), reduced in Lithography. Imp.
16mo. 10s. 6.
Southey’s Poetical Works, with

the Author's last Corrections and copyright
Additions. Library Edition. Medium 8vo.
with Portrait and Vignette, 14s.

Lays of Ancient Rome ; with Jury
and the drmada. By the Raght Hon, Lorn
MacAuLAy. 16mo. 4s. Gd.

Liord DMacaulay’s Lays of Ancient
Rome. With 90 Illustrations on Wood,
Original and from the Antigue, from
Drawings by G. Scuarr. Fep. 4to. 21s.

Miniature Edition of Lord Macanlay’s
Lays of Ancient Rome, with Scharls

IMustrations (as above) reduced in Litho-
graphy. Imp. 16mo. 10s. 6d.

- Goldsmith’s Poetical Works, Tllus-

trated with Wood Engravings from Designs

by Members of the Ercorye Crus. Imp.
16mo. 7s. 6d.

"Poems of Bygone Years. Edited
by the Author of “Amy Herbert. Fep.
Bvo. bs,

Poems, Descriptive and Lyrical.
By Tuomas Cox. New Edition. Fep.
8vo. price Hs.

* Bhow moral propriety, mental culture, and no
slight aequaintance with the technicalitios of song.’
ATHEREUM,

Madrigals, Songs, and Sonnets.
By Joux Artiur Braixie and Epuuxp
Wirtiam Gosse. Fep. 8vo. price bs

Poems,
Tdition.

By Juax Ixaevow,
Fep. Bvo. bs.

Fifteenth

Poems by Jean Ingelow. With
nearly 100 Illustrations by Eminent
Artists, engraved on Wood by Davzien
Brothera. Fep. 4to, 21s.

Mopsa the Fairy. By Jeax Incrrow,
With Eight Illustrations engraved on Wood.
Fep. 8vo, Gs.

A Story of Doom, and other Poems,
By Jeax IxcELow. Third Edition, Fep,
price bs,

Glaphyra, and other Poems, By
Fraxcis Reyxoups, Author of ¢ Alice
Rushton,! 16mo, bs.

Bowdler’s Family S :
cheaper Genuine Edition, complete in 1 vol
large type, with 86 Woodeut Illustrations,
price 14s. or in 6 pecket vols. 8s. 6d. each.

Arundines Cami. Collegitatque edidit
H., Drury, M.A. Editio Sexta, curavit H.
J. HopGsox, M.A. Crown 8vo. price 7s. Gd.

Horatii Opera, Pocket Edition, with
carefully corrected Text, Marginal Refer-
ences, and Introduction. Edited by the Rev.
J. E. YoxveEe, MLA. Square 18mo. 4s. 6d.

Horatii Opera, Library Edition, with
Copious English Notes, Marginal References
and Various Readings. Edited by the Rev.
J. E. YoxgE, M.A. Bvo.21s

The Aneid of Virgil Translated into
English Verse. By Jonx Coxmverox, M.A.
Corpus Professor of Latin in the University
of Oxford. New Edition. Crown Bvo. 9s.

The Story of Sir Richard Whit-
tington, Thrice Lord Mayor of London, A.p.
1397, 1406-7, and 1419. Written in Verse
and Illustrated by E. Carr. With Eleven
Flates. Royal 4to, 21s.

Hunting Songs and Miscella-
neous Verses. By R E. EceErtox Wan-
nurTON. Second Edition. Fep. 8vo. bs

Works by Edward Yardley :—
FAXTASTIC STORIES, fop! 8s. Gd.
MeLvusine AXD orHEER PoEMS, fep. 5s
Horack's (ODES TRANSLATED INTO Ezm—-

LisH VERSE, crown 8vo. Gs.
SUPFLEMENTARY STORIES AXD Pnn:m.'
fep. Bs, G4d.
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