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ROYAL COLLEGE OF SCIENCE FOR

IRELAND, STEPHEN'S GREEN, DUBLIN.

- ELEMENTARY BIOLOGY.

A Course of Instruction in Elementary Biology will be given by the Pro-
fassors of Zoology and Botany, consisting of Twenty-six Lectures, accom-
panied by Practical Demonstrations and Dissections, commencing on May
23rd, and continuing daily until21st June, from Ten o’clock to Four o'clock
each day. -

* Microscopes and all requisite Tnstruments and Reagents will be supplied.

Fee for the entire Course, £3 3s. 3 :

. As the number of students must be strictly limited, early application will
be necessary. .
Syllabuses and further information may be had at the College.

UNIVERSITY COLLEGE, BRISTOL.
CHAIR OF CHEMISTRY.

The duties of the above will commence in OCTOBER next. Salary,
43200 per year, with a proportion of students' fees. The Council guarantee
a total emolument of 4400 per year. A competent assistant will be pro-
vided. Further details will shortly be announced.

* Applications, with Testimonials, &c., to be sent to the Secretary, Univ.
Coll., Bristol, Shannon Court, Bristol,

QUEENWOOD COLLEGE, near STOCK.

BRIDGE, HANTS.

Sound General Education for Boys. !

Special attention to Science, particularly to Chemistry, both theoretical
and practical,

References to Dr. Debus, F.R.S. ; Dr. Frankland, F.R.5.; Dr. Roscce,
F.R.S.: Dr. Angus Smith, F.R.S.; Dr. Tyndall, F.R.S.; Dr. Voelcker,
F.R.S. ;: Dr. Williamson, F.R.S.

The Summer Term begins Wednesday, May 3. g

C. WILLMORE, Principali

ST. MARY'S HOSPITAL MEDICAL
SCHOOL, PADDINGTON, W.—October, 1876.—Scholarships in
Natural Science, Classics, and Mathematics, ranging jn value from
£120 to fz0,—For further particulars apply to the Dean.

A. B. SHEPHERD, M.B., Dean of the School.

FOR SALE.—Mr. JORDAN’S APPARA-

" TUS for the Preparation of Rock Sections, Minerals, and Siliceous
Pebbles. Made by Cotton and Johnson ; in perfect order, with a quan-
tity of material, Price 7 Guineas.—Apply to C. J. M., 4, Bolton Road,
Eastbourne.

MICROSCOPIC OBJECTS

Of the highest attainable perfection, illustrating Anatomy Physiology,
Bn__tan)’r, Entomology, and every branch of Microscopical Science. g
Mgller's New T'ypen Plates and Objects. Nobert’s Lines. All materials
and requisites for mounting. Unequalled Student’s Microscope, with Eng-
lish 1-inch and }-inch objectives, Five Guineas. Catalogue, New Edition, 1876,
gratis and post free, and Objects delivered in U.S.A. and British Colonies,

EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N.
ROYAL COUNCIL OF EDUCATION.—

The Laboratory and Class-rooms of Berners College are open for Pupils
EVERY DAY and EVENING. The subjects o% the ahgve Exami%a-
Ram; can hed studied either Privately or in Classes. Fees moderate.
nalyses and investigations conducted.—Apply to Prof. E. V. GARDNE
F.E.S., F.S.A., 44, Berners Street, W, it <

CHEMIGAL AND PHYSICAL APPARATUS,
MEDICAL COILS, &c.

Sets of Apparatus as required by the Government Schools, and according
to Professor Valentin’s *“ Book of Chemistry,” always in Stock,

AUG. BEL & CO,
34 MAIDEN LANE, STRAND,

Purchasers of the Stock of A. and M. Zimmermann.

CROOKES’'S RADIOMETER,
Carefully packed and forwarded by rail for 40s., by
MOTTERSHEAD & CO.,
CHEMICAL AND PHYSICAL LABCRATORY FURNISHERS,
7, EXCHANGE STREET, MANCHESTER. -

BRYCE M. WRIGHT'S LATEST ARRIVALS.

MINERALS,—Very fine Moss Agates, Avanturine Quartz, Agates (Orien-
tal), Rubellites, Siberia; Emeralds, Beryls, Topazes, Native Golds, &c.
A series of Meteoric Irons and Stones.

FOSSILS.—Silurian Crinoids, Trilobites, Fishes from the Gault, and Old
Red Sandstone. Apiocrini, very fine (restored), from the Eradford
Clay of Wilts, Marsupites ornatus from the Chalk, &c,

SHELLS,—Volutes from Australia, and a Collection of Genera from
Venezuela. 9

STONE AND BRONZE IMPLEMENTS,—An exceedingly fine Collec-
tion from Denmark. Quartzite and Flints from the Robin' Hood Cave,
Cresswell Crags, Derbyshire, &c. i

BRYCE M. WRIGHT,
F.R.G.S., F.R.Hist.S., &c.,
g0, GREAT RUSSELL STREET, BLOOMSBURY,
W.
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papers by Prof. Carey Foster on “ Magnetic Apparatus ”
and “ Electrical Instruments ;” a paper by Mr, J. Norman

Lockyer on “ Astronomical Instruments ;” by Prof. Good- |
eve on “Applied Mechanics,” by Prof. McLeod on |
“ Chemical Apparatus and Products,” by Mr. R. H. Scott

on ‘“Meteorological Instruments.”
struments and Maps” are illustrated historically and
descriptively in four papers by Mr. C. R. Markham,
and one by Capt. J. E. Davis. Prof. Geikie treats of
* Geology,” Mr. Warington Smyth of “Apparatus used
in Mining,” Prof. Story Maskelyne of © Crystallography
and Mineralogy,” Prof. Huxley of “ Instruments employed
in Biological Research,” and Mr. H. C. Sorby of “ Micro-
scopes.” Is not this strong enough evidence of the
genuine interest which British men of science take in
this Loan Collection of Scientific Apparatus?

There is only one drawback to our joy in seeing this
collection at last completed and ready to be thrown
open to the public : it is after all only a “loan” collec-
tion, and in a few months must be disorganised, and the
apparatus returned to theirjowners. We have some reason
to hope, however, that this will not be the end of all the
labours of the eminent men who have exerted themselves
to make the collection a success ; we are persuaded that
in time it will be succeeded by a permanent collection,

“which will form a Science Museum on an equal footing
with the other Museums supported by Government, The
Introduction to the Handbook says :—

“ The Lord-President of the Council, the Duke of
Richmond, and the Vice-President, Viscount Sandon, in
explaining the objects of the collection, took occasion to
refer to the recommendations of the Royal Commission
on Scientific Instruction, with regard to the creation of a
Science Museum. Their Lordships stated their convic-
tion that the development of the Educational and certain
other Departments of the South Kensington Museum,
and their enlargement into a Museum somewhat of the
nature of the Conservatoire des Arts et Métiers in Paris,
and other similar institutions on the Continent, would
tend to the advancement of science, and be of great ser-
vice to the industrial progress of this country.”

We cannot doubt that neither Government nor the
public, after having substantial evidence of the value and
important results of a Science Museum in this Loan Col-
lection, will rest satisfied until this country is at least on
an equal footing in this respect with our neighbour
France. It seems to us that a permanent Science Museum
will be the natural outcome of the unexpectedly magnifi-
cent collection which the Queen will open on Saturday ; it
cannot fail to make the public at large conscious of a
serious want which for long has been painfully felt by men
engaged in scientific research, both pure and applied.

DIFFUSION OF GASES THROUGH ABSORB-
ING SUBSTANCES

Ueker die Diffusion der Gase durch absorbirende Sub-

stanzen,  Habilitationsschrift der Mathematischen

und Naturwissenschaftlichen Facultdt der Universitit

Strassburg, vorgelegt von Dr. Sigmund v. Wroblewski,

erstem Assistanten am physikalischen Institute, (Strass-
burg : G. Fischbach, 1876.) i

THE importance of the exact study of the motions of

gases, not only as a method of distinguishing one

gas from another, but as likely to increase our knowledge

‘ Geographical In- |

of the dynamical theory of gases, was pointed out by
Thomas Graham. Graham himself studied the most
important phenomena, and distinguished from each other
those in which the principal effect is due to different pro-
perties of gases.

The motion of large masses of the gas approximates
to that of a perfect fluid having the same density and
pressure as the gas. This is the case with the motion of
a single gas when it flows through a large hole in a thin |
plate from one vessel into another in which the pressure
is less. The result in this case is found to be in ac-
cordance with the principles of the dynamics of fluids.
This was approximately established by Graham, and the
more accurate formula, in which the thermodynamic pro-
perties of the gas are taken into account, has been verified
by the experiments of Joule and Thomson. (Proc. R. S,,
May, 1856.)

When the orifice is exceedingly small, it appears from
the molecular theory of gases that the total discharge
may be calculated by supposing that there are two currents
in opposite directions, the quantity flowing in each current
being the same as if it had been discharged into a vacuum.

For different gases the volume discharged in a given
time, reduced to standard pressure and temperature, is
proportional to—

2

N 50
where # is the actual pressure, s is the specific gravity,
and 4 the temperature reckoned from — 274° C.

When the gases in the two vessels are different, each
gas is discharged according to this law independently of
the other.

These phenomena, however, can be observed only when
the thickness of the plate and the diameter of the aperture
are very small,

When this is the case, the distance is very small between
a point in the first vessel where the mixed gas has a cer-
tain composition, and a point in the second vessel where
the mixed gas has a quite different composition, so that
the velocity of diffusion through the hole between these
two points is large compared with the velocity of flow of
the mixed gas arising from the difference of the total
pressures in the two vessels.

When the hole is of sensible magnitude this distance
is larger, because the region of mixed gases extends
further from the hole, and the effects of diffusion become
completely masked by the effect of the current of the gas
in mass, arising from the difference of the total pressures in
the two vessels. In this latter case the discharge depends
only on the nature of the gas in the vessel of greater
pressure, and on the resultant pressures in the two
vessels. It consists entirely of the gas of the first vessel,
and there is no appreciable counter current of the gas of
the other vessel.

Hence the experiments on the double current must be
made either through a single very small aperture, as in
Graham'’s first experiment with a glass vessel accidentally
cracked, or through a great number of apertures, as in
Graham’s later experiments with porous septa of plaster
of Paris or of plumbago.

With such septa the following phenomena are ob-
served i— . ¢

When the gases on the two sides of the septum are
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different, but have the same pressure, the reduced volumes
of the gases diffused in opposite directions through the
septum are inversely as the square roots of their specific
gravities,

If one or both of the vessels is of invariable volume,
the interchange of gas will cause an inequality of pressure,
the pressure becoming greater in the vessel which con-
tains the heavier gas.

If a vessel contains a mixture of gases, the gas diffused
from the vessel through a porous septum will contain a
larger proportion of the lighter gas, and the proportion of
the heavier gas remaining in the vessel will increase
during the process.

The rate of flow of a gas through a long capillary tube
depends upon the viscosity or internal friction of the gas,
a property quite independent of its specific gravity.

The phenomena of diffusion studied by Dr.v. Wro-
blewski are quite distinct from any of these. The septum
through which the gas is observed to pass is apparently
quite free from pores, and is indeed quite impervious to
certain gases, while it allows others to pass.

It was the opinion of Graham that the substance of the
septum is capable of entering into a more or less intimate
combination with the substance of the gas ; that on the
side where the gas has greatest pressure the process of
combination is always going on ; that at the other side,
where the pressure of the gas is smaller, the substance of
the gas is always becoming dissociated from that of the
septum ; while in the interior of the septum those parts
which are richer in the substance of the gas are commu-
nicating it to those which are poorer.

The rate at which this diffusion takes place depends
therefore on the power of the gas to combine with the
substance of the septum. Thus if the septum be a film
of water or a soap bubble, those gases will pass through
it most rapidly, which are most readily absorbed by
water, but if the septum be of caoutchouc the order of the
gases will be different. Thefact discovered by St. Claire-
Deville and Troost that certain gases can pass through
plates of red hot metals, was explained by Graham in
the same manner,

Franz Exner? has studied the diffusion of gases through
soap bubbles, and finds the rate of diffusion is directly as
the absorption-coefficient of the gas, and inversely as the
square root of the specific gravity.

Stefan ® in his first paper on the diffusion of gases has
shown that a law of this form is to be expected, but he
says that he will not go further into the problem of the
motion of gases in absorbing medium, as it ought to form
the subject of a separate investigation,

Dr. v. Wroblewski has confined himself to the investi-
gation of the relation between the rate of diffusion and
the pressure of the diffusing gas on the two sides of the
membrane. The membrane was of caoutchouc, 0'co34
cm. thick. It was almost completely impervious to air.
The rate at which carbonic acid diffused through the
membrane was proportional to the pressure of that gas,
and was independent of the pressure of the air on the
other side of the membrane, provided this air was free
from carbonic acid. The connection between this result
and Henry’s law of absorption is pointed out.

t “Pogg, Ann.,” Bd. 15
| Ue%)ger das 'Glemhgewu,ht u, d. Diffusion von Gasgemengen.” Sitzb.
der k., Akad, (Wien), Jan, 5, 1871,

The time of diffusion of hydrogen through caoutchouc
is 3'6 times that of an equal volume of carbonic acid.
The diffusion of a mixture of hydrogen and carbonic acid
takes place as if each gas diffused independently of the
other at a rate proportional to the part of the pressure
which is due to that gas.

‘We hope that Dr. v. Wroblewski will continue his re-
searches, and make a complete investigation of the
phenomena of diffusion through absorbing substances.

J. CLERK MAXWELL

MACALISTERS “ AN]MAL MORPHOLOGY™

An Introduction to Animal Movphology and Systematic
Zoology. Part I.—Invertebrata. By Prof. Alexander
Macalister, M.B. (Longmans, Green, and Co., 1876,)

H OW many of those who are not of an extra syste-

matic turn of mind, when they review their read-
ing in any special line of research, have continually to
regret that they have not had the industry to abstract as
well as to classify the various monographs and papers they
have perused, and to preserve them in a united form for
future reference. - Those of us who are zoologists may lay
aside some of our misgivings on this score ; for one among
us, an exhaustive reader and an acute appreciator of the
relative importance of facts, has so widely distributed his
literary investigations, at the same time that he has made
it a principle to keep a memorandum of those peints
which have most impressed him, that he has felt justified

—quite correctly, as all his readers we are convinced will

agree—in placing his compilation at the disposal of the

scientific public. The volume on the Invertebrata, now
before us, fills between four and five hundred closely
printed octavo pages.

It is evident that a work constructed on the principles
above indicated must be of too exhaustive and too
abstruse a nature for the commencing student. It would
be impossible for any author so to combine primary
definitions and first principles with elaborate detail as to
produce a book which would appeal to the tyro as well as
the advanced zoologist. Prof, Macalister’s “ Introduc-
tion to Animal Morphology ” must be therefore looked
upon as an introduction to the science proper, to be read
by the second.year student, or to be interleaved for
further annotation by the specialist. To teachers ot
Zoology it will be found invaluable on account of the
great fund of information it contains in a highly con-
densed form, also because in nearly all cases the uzame
of the authority for each important fact is associated (in
brackets) with his observation. In such a work we think
that no better method could have been employed, It
would have greatly overloaded the pages if full references
had been given ; and now that the invaluable Catalogue
of Scientific Papers, published by the Royal Soc ety—in
which the publications are arranged under the names
of authors—is within reach of all, in the libraries of
the learned societies, if not elsewhere, it is a matter of
no great difficulty for anyone who is particularly inter-
ested in any special detail, to find which is, and refer to,
the monograph or shorter communication in which the
point in question is embodied.

There is a small detail in association with the printing
of the work, a modification of which in the second volume



