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Prof»sor Fabadat

On the Magnetic Characters and Relations qf Oxygen and Nitrogen,

In a IVidaj Eyeninff diBoome on the diimagnetic condition of
flame and gaies, delivered on the 14th April, 1848, Mr. Faraday
called attention to the singular conditicm of oxygen gas in its rela-

tion to the magnet. It was then demonstrated that this gas was
ina^etic by its carrying a cloud of muriate of ammonia (itself dia-

niagnetic) to the poles of the magnet, around which it seemed to

gyrate in vortices. A more elaborate paper on the same subject had
previously appeared in the Phil. Mag. for December, 1847.

Last year M. Becquerel, not aware of these researches, had redis-

covered the high magnetic character of oxygen, made some indepen-

dent investigations, and derived numerical results from them. These
ioqahiei Mr. Faraday doea not oonaider to mtedm bnt strongly

to confirm bis own.
Oxygen ia one of the most remarkable of known bodies : it forms

one half of the aggregate of matter. Important as are its mag-
netic properties, it seems incapable of receiving permanent magnetism
like steel or the natural loadstone.—By a series of elementary

experiments the audience were led to discriminate between these

bodies, and soft iron, nickel, cobalt ; which unless while under an
extraneous magnetic influence, have no attractive force. Oxygen
being of the latter class, it is not certain that, even while it possesses

&D attractive power, it is in the exact condition of the permanently
magneticnl body from which it derives it.

Were oxygen highly magnetic in the same extent as iron is, the

immense quantity of magnetic power which would in that case be
cmstantly nndergoing variation by combustion* respiration, &c.,

would canae the most serious disturbances in nature. It is necessary
to the conservation of the present state of things that the magnetic
power m a given hulk of oxygen should be oqmpaxatively snudl.

The audience were therefore told to expect no great demonstration
of magnetism ; bnt the extent to which that power does exist in

oxygen and air» was proved by the follovring experiments :,':t?u^—

No. 1.
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A doable cone of iron (the apices .of the cones meeting in a point,

and the cones being equal and similar,) was fabricated of such a

length as to complete the magnetic circuit -when placed between the

poles of the large electro-magnet in possession of the Royal Institu-

tion. Mr. Faraday directed attention to this hourglass-sbnped

piece, and showed how, by such nn arrangement, extreme power is

exerted at the place without any chance of change in the form of the

parts. Very small soap-bubbles were blown by means of a glass

tube drawn to a fine point, from a bladder filled with oxygen. It

was observed that these bladders so filled were drawn forcihly in-

wards to the apices of the cones, but that no such effect followed

when bubbles were filled with nitrogen. Another ezperimeDt,

which was irisible aU over the room, at once demonstrated the

same fact, and tllnstrated a differential mode of measormg the
magnetic force of oiygen. A ddicately balanced wire wss sus-

pended from its centre gravity by 10 fibres of the cocoon of the

silk-worm ; from the extremities of a small cross bar at one end of
this wire were hung small glass bubbles ; and the whole was so ad-
justed that the bubble? were on opposite sides of the apices first

described, each hanLcing near to it but not in contfirt with the

iron, and each equidistant from it. Therefore any ditierence of

magnetic influence on the hubbies or their contents would be indi-

cated by the bubble so affected being drawn inwards. In order

to render such motion widely visible, the other arm of the balance

just described was converted into a long indicating lever, coo-
stmcted of a straw for the sake of lightness. To the extremity of
the longer end a slip of silk was attached to catch the eye, and the
lever was shielded from the currents in the room by being pkced
within 9 glass balloon two feet in diameter. By the motion of the
lever it was seen, when one of the bubbles was fiUed completely or
partially with oxygen and the other with nitrogen, that nitrogen,

whether dense or rare, was totally unaffected by the mai^net, and
that oxvo^en was magnetic in direct proportion to its densitv in the

bubble ; ;iTid that the force required to set the bubble of oxygen
(one atniusphere) in motion towards the magnet was one-tenth of a
grain for one-third of a cubic inch of oxyoren.

Certain peculiarities lu the exertion of the power which is here in

action, not as a central, but as an axial force, were then referred to.

The inference from the experiment, supported by other experi-

ments on bubbles containing air, is—that as oxygen enters into the
atmosphere in a constant proportion; and as the magnetic power
of oxygen varies directly with its density, definite variation must
take place in the magnetic power of the atmosphere in diflferent

states.

Mr. Faraday was led to inquire whether any separation of oxygen
from nitrogen in a mixture of these ^ases could take plRce, a? happens
when a magnet is presented to a mixture of iron filinL,^? and sand.

To test this idea he applied to the conical angle (so often de-
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OP THB ROTAL INSTITUTION. 3

scribed as the centre of magnetic force*) a glass tube drawn to a
point (a3 in the apparatus used tor blowing the delicate soap-bubbles,)

and filled with water ; by slowly withdrawing the water, the air could

bedrawn into the tube from any desired spot and tested. This was
done ; and it was fonnd that even when the magnetic action was
most intense, the proportions of the magnetic oxygen and of the non*
magnetic nitrogen were undisturbed. The following experiment
pmed that no condensation was produced on oxygen by the magne*
tic power, t. e, that it is not aggi^gated, as happens with iron filings

when under the influence of the magnet. The flat-faced poles of
the magnet were separated the 60th of an inch by a copper plate

with an apertnrf in the i^iiddlc, so that when the whole was clamped
together a cliamber was formed. By gauges attached to this chamber
it was iuuiid that no trace of condensation occurred, however great
was the magnetical force brought to bear on the oxygen.

Ilie loss of magnetical power occasioned by heat was then

noticed. This was shown iii&t in the case of nun lieated to redness;

then in that of nickel raised to the temperature of boiling oil ; and
lastly* in the case of the air (t. e, of the oxygen in this air) by the

foUowing experiment :— Two conical poles a little separated were
employed ; above was placed a piece of phosphorus on paper, and below
a helix of platinum wire heated to redness by a small Grove's battery

independent of that used to excite the electro-magnet. The heated

air, rising upwards from the helix, speedily inflamed the phosphorus
above it whilst the electro-magnet was unexcited ; but when rendered
active, the oxvgen in the heated air becoming less magnetic, was dis-

placed by the current of colder (and consequently more niagnetical)

oxygen, and tlie phosphorus in consequence remained unaffected by
the mass which glowed beneath it, until the electro-magnet was
deprived of its power; and then the natural laws of specific gravity

came again into operation, the heated air rose, and the phosphorus
was lighted.

In conclusion, Mr. Faraday announced his intention of applying, on
a future evening, the reasoning deduciblefrom these and other experi-

ments, to the variation of magnetic lines on the earth's sur&ce. His
porpose then wUl be to compare the records of this varying force with

the variations oftemperature occasioned by the annual revolution of

the earth, the varying pressure of the atinosphere, storms, &c. with
the hope of supplying a true theory of the cause of the annual and
diurnal, and many of the irregular variations of the terrestiial mag-
netic power.

For the papers in which these results are described more at large,

see Philosophical Magazine, 1847, Vol. jlxxi, p. 401; and Philoso-

phical Transactions for 1851, p. 1,

Among the objects exhibited in the Library, were—a water-worn
Lump of Gold, (weight 219 oz. 8 dwt. 12 gr. ; value about £826,)
from Carson's creek, California [by the Governor of the Bank of

B2
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England]'^an Ingot (weighing 324 oz.) and a cap of chemicanT

pure Palladium [by Mr. G. Matthey]— Speeimena of Printing in

Colonra* by Wood-blocks and Lithography [by Messrs. C. and G.

Leigbton]— Henley'a Magneto-Electric Telegraph, &c« &c.

WEEKLY EVENING MEETING,

Friday, January 31.

W. FoLB, Esq. F.11.S. Vice President, Treaaurer, in the Chair.

Pkofbsbor Brandk

On Peai atdtts Produda.

Referrinq with commendation to an article entitled "The Irish

California" in Dickens's Household Words, No. 41, p. 348, Professor

Krande disclaimed any purpose of predicting the result of the great

enterprise which is described in that able paper. He proposed to

confine himself to a statement ofwhat had been done, and what was

doing, to make the products of peat commercially valuable.

A peat hog was described as a superficial stratum of YCgetable

matter, which at different depths is undergoing, or has undergone,

various stages of change and decomposition. Its superficial appear-

ance is that of a mass of half-decayed mosses, rushes, heath, and

grass ; the roots having successively died away, though the plants

continued to vegetate. The mass is ligneous, and imbued with humus
and humic acid, among other products of slow decay ; and the abun-

dance of moisture pervading the bog affects the character at once of

the peat and of the district. The upper layers of the bog are usually

loose and fibrous, and of a pale brown colour. Beneath the surface the

density is found to increase, sometimes to a great extent. At last, the

distinctive characters of the vegetables cease to be discernible, and the

mass appears nearly homogeneous, and of a dark brown, or blackish

colour. Trunks of trees, and some curious geological phenomena,
occasionally present themselves. A peat district may be regarded
therefore as the consohdated produce of enormous forests and fields

of vegetation, amounting in the aggregate to millions of acres.

In Ireland alone x^th of the surface is covered by peat bog, which
if removed would exhibit a soil fit for the operations of agriculture.

Professor Brande then invited attention to different samples of

peat taken from the upper, middle, and lower portions of the bog.

He particularly noticed the tallow peat of the banks of Lough Neagli,

which, from the brilliant flame attending its combustion, is sometimes
used as a source oflight as well as of heat.

Peat may be rendmd valuable, either

1. From the charcoal which may be obtained from it ;— or
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185 L] or THE ROVAL INSTITUTION 5

2. By the various products derivable £rom what is called its

destructive distillation.

When it is desired to convert peat into charcoal, the plan adopted

by the Irish Amelioration Societv is to carbonize blocks of peat,

partially dried on trays of \vn k* r work, in moveable pyramidal

furnaces. The charcoal so obtaiiit^d varies in cliaracter with that of

the peat which produces it ; and when the peat is compressed
previous to its carbonization, (which may be well effected by means of

a machine invented by Mr. Rogers, and which was explained by
reference to a diagram,) the resulting charcoal exceeds the density of
common wood charcoal. In stove-drying, dense peat loses about
one-third, and the light and porous, half of its weight : 4 tons of

dried peat will give about one ton of charcoal. The efficacy of this

charcoal in the manufacture of iron, in consequence of the small

quantity of sulphur it contains, was mentioned ; and its deodorizing

and purifying qualities expcrinu'ntallv exliibited.

9, The products of ilu- destructive distillation of peat were then

described. The elements of peat are essentially those of wood and
coal ; viz. Carbon, Nitrogen, Hydrogen, and Oxygen. If there-

fore peat were distilled in close vessels, the products obtained.

Would, as might be expected, resemble the products of a similar

operation on coal or wood. Hitherto, however, the expense of

such a process in the case of peat has precluded its general adop-

tion. Mr. Reece however has invented for this purpose a blast-

fdmace, which differs in principle from that in which iron is melted,

by having an arrangement to collect the products of combustion

;

and he has thus succeeded in obtaining ammonia, acetic acid, pyroxy-

lic spirit, tar, naphtha, oils, and paraffine, together vnth large

quantities of inflammable gases, from the peat. It has been
found convenient to place two of these furnace!=i rlo?e to each other,

so that one may be at work when the blast is turned oft" the other in

order to allow of its being charged.

In two furnaces of this kind, 10 feet in diameter and 35 feet

high, 100 tons of peat may be decom})osed every 24 hours,

and produce 10,000 gallons liquor (A.)

1,000 . . tar (B.)

6,270,000 cubic feet of inflammable gases (C.)

A. Hie liquor holds in solution sufficient ammonia to yield when
saturated by sulphuric acid 1 ton of sulphate of ammonia ; enough
acetic acid to give, when saturated by Inne, 14 cwt. of grey acetate

of lime; and, lastly, it contains 52 gallons of pyrozylic spirit. This

process was described in detail, and a diagram of the furnaces,

and of the apparatus employed for distilling the spirit was exhibited.

B. The tar is quite different from what is obtained from coal or

from wood. It is a peculiar grea?v-feeling substance. This sub-

stance 18 heated to about 100*^ at which temperature it melts ; and
being then treated first with about 3 per cent, of sulphuric acid, and

afterwards with hot water, it separates after a time, into two
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layen ; the lower conristing of acid^ water, and impurities ; the
opper. of paraffioe aod oils.

This mixture of paraffine and oily hydrocarbons is then submitted
to distillation : the first half of the distiJled products consists chiefly

of hydrocarbons of the naphtha family; the other half contains the
denser oils and parafHne ; when cold, the paraffine crystallises, and
is separatc-d from the oil by straininj^ and pressure ; it is subseqneiitlv

bleached and deodorized by clilorine, or chlorochromic acid ; then
redistilled, pressed, and f=teamed, until broug^bt to a state of purity.

The heavy oils, from which the para.thue is deposited, are then mixed
with the lighter oils, which were separated in the first instance by
distdlatiuD, and with caustic lime. After a time sulphuric acid is

added, which combines with impurities, llie oils are then distilled,

bleached by chlorochromic acid, and deodorized. In this part of
the process the substance called et^momor, the properties of which
have not been investigated, presents itself.

C. The proses.— The greater part of the oxygen pf the air which
is blown through the fumace^natursDy combines in the first instance

with the burning carbon and is converted into carbonic acid.

This gas, however, on rising through the intensely heated mass*
takes up an additional proportion of carbon to form carbonic oxide,

which pasf^es off with the hydro^ron and gaseous hydrocarbons,

also generated by the combustion, and which, notwithstanding-

the large proportion of nitrogen blended with them, remain in the
form of an inflammable njixture, which is ultimately used as fuel to
work the steam-engine, and to heat the stills and boilers.

hi conclusion Professor iJiuude reviewed the various products of
peat and their uses.

They appear to be.

1. Sulphate ofAmmonia* This substance is employed the pre-

paration of carbonate and muriate of ammonia, of caustic ammonia*
and in the manufocture of manures and fertilizing composts.

2. Acetate of Lime, which is in constant demand as a source

of acetic acid, and of various acetates largely consumedby the calico

printers.

3. Pyroxylic spirit (or wood-alcohol) used in vapour lamps, (two

of which were exhibited and attention called to the brilliancy of

the light afforded,) and in the preparation of varnishes.

4. Naphlha, used for making varmshes, and for dissolving

caoutchouc.

5. Heavy and more fixed oils, applicable for lubricating machi-

nery, especially when blended with other unctuous subbtauees ; or
as a cheap lamp oil, and as a source of lamp black.

6. Pasreffine* This when mixed with fatty matter forms a
material for candles, samples of which were shown, consistmg of
mixtures of paraffine, sperm, and stearine.
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GENERAL MONTHLY MEETING,

February 3, 1S61.

Sir Cha,rlbs Frllows, Vice-Presideat, in the Chair,

Capt. H. J. Codrin^ton, R.N.. and W. T. Dry, Esq., were
admitted Members of liit; ivu) ai la&litutiuu.

Williaiii Beyftn, Esq.

Allen Davi8, Esq,

TheEariof Ducie,

The Conntess of Ducie,

J. F. Gasnot, Esq., F.R.S.

The Viscount MandeviUe,
Adam Murray, Jun. Esq.

James Scott, Esq.

were duly elected Members of llie Royal IiistiLiition.

The fottowing Prssbkts were annoanced ; and the thanks of tiie

Members ordered to be returned for the same

From
The iUnfai InttUute of Briiitk ArehUeett Prooeedingi for November, Decem-

ber, 1850; January, IS.*)!. 4to.

The Royal Geographical Society— Journal, Vol XX. Part 1. 8vo. 1«50.

TTie Inatitution of CivU Engineers— Proceedings for November, December,
18S0; January, 1851. 8to.

The Statistical Society of London— Journal, Vol. XIII. Part 4. 8vo. 1850.

John Webster, M.D., F.R.S., MJt.L Author) —An Esaay on the Epidemic
Cholera. 12mo. 183 2.

Obaenratlons on the Admission of Medical Popila to the Wards of Betblem
Hospital. 8vo. 1842.

On the Health of London during the six months terminating Sept. 28, 1860.

8vo. 1850.

Notes of a Recent Visit to several Pnndncial Asylums for the Insane in

Tr&ficv. ftvo. 1850.
17ko» Til- nuns;, Esq., Jun., M. B. I.— Geschic>itp des Vereins far Naturkunde im

Herzogthum Nassau, und des Naturbistorischea Museums in Wiesbaden;
von Dr. C. ThoroA. 8to. 1842.

Jahrbucher des Vereins f&r Naturkunde Im Henogthum Nassau, 1844>50*
n Hefte, 8vo.

Alhen<eum Vlul)— List of Members, &c. 18mo, 1850.

Supplement to the Catalogue of the Library of the Athenaeum. 8vo. 1851.

A. r. HoMsapifU, A9.«-- Turning snd Mechanical Manipu]atiim,te. by tiie^^
Charles Holtza pffel . Vol . 1 1 1 . Svo . 1850.

C. T. Jackson, Esq. {the Author) — Rei)ort on the Geological and Mineral

Survey of the Mineral Lands of the United States in the State of Michigan.
8vo. 1849.

Jokm Forbes, M,D,,F,R.S., M.R.I. (the Author) —Of Happiness in its leTatioiis

to Work and Knowledge. 12mo. 1850.

The Dowager Lady Stanley of Alderley— An Account of the Hot Springs in

Iceland, (accompanied by one large and four smaller Engravings,) by John
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Thos. Stanley* Esq., F.R.S., with an Analysis of their Waters, by Joseph
Black, M.D. 8vo. 1791.

The AgrieuUural Society of England— Journal, Vol. XI. Fkrt 2. 8vo. 1B50.

W. Parker, Etq., M.R.C^. (the Author) —Tbe Physiological and Scientific

Treatment of Cholera. 12mo. 1B49.

A Treatise on the Cause and Nature of Vital Heat. 12ino. 1850.

W. Roxburgh, M.D., M.R,L— Medico-Chirurgica] Transactions publislied by
the Ruyal Medical and Chirurgical Society of London; Vol. XXIU—XXVI.
8vo. 1840-3.

Professor Faraday— Bulletins des Seances de la Classe des Sciences, de

rAcadftmie Royale de Belgique, Ann^ 1649. 8vo. 1850.

Structure and Classification of Zoophytes : by J. O. Dana, A.M. 4to. 1846.

AusfQhrliches Handbucb der Analytischen Chemies voo H Rosei 2 voL
8vo. 1851.

Sitsungsberichte der KdserOchen Akademie der Wissenscbaften, Wien;
Juniund Juli, 1850.— Notizenblatt, No. 1. 8vo. 1851.

Archiv fQr Kunde Oesterreichischer Qescbichta-QueUcn; 1850f II Band, 1

und 2 Hefte. 8vo.

The Editor— The Athenaeum Journal for December, 1850, and Jan. 1851. 4to.

Jacob Bdl, E»q,, M,RJ. (tht Editor)»—The Pharmaceutical Journal for Jan. and
Feb. 1851. 8vo.

The Chemicat Society— Quarterly Journal, No 12. Rvo. 1851.

The Asiatic Society of Bengal— Journal, No. 213. bvo. 1850.

The Editor— The Art-Journal for Jan. 185 1 . 4to.

N. Bland, Esq., M.R.J, {the Author) — Persian Chess. 8vo. 1850.

W. Salt, Esq., il/./i./. — Portrait of John Buckler, Esq., F.S.A. in 1847.— 1860.

fV. Johnston, Esq , M.R.i. (the Author) — England as it is, Political, Social, and
Industrial, In the middle of the Nineteenth Century; 2 vols. 12mo. 1851.

Tht Syndicate of the Cambridge Observatory — Astronomical Observations made
at Cambridge by the Rev. J. Challis; Vol. XVI. (1844-5). 4to. 1850.

C. L. Prince, Esq., {the Author)— Results of a Meteorological Journal, kept at

Uckfield, Sussex, in 1850. foL 1851.
The Horticultural Societtf ^ LoiKlofi— Jounial, Vol. V. Put 4, and Vol. VI.

Parti. 8vo. 1850.

B. C. Brodie, Esq., FM.S., Hd.R.L, (the Author) — On the Condition of certain

Elements at the Momtot of Chemical Change, 4to. 1850.
O, B. Airy, Esq. {Astronomer-Royal) , Greenwich Astronomical, MagnctlGaU and

Meteorological Oh^rrvations for 1849. Ito. 1850.

The Cambridge Philosophical Society— Transactions, Vol. IX. Fart 1. 4(o.

1851.
Professor Piazzi Smyth {the Author)— On a Method of Cooling the Air of

Rooms in Tropical Climates, dto. 18.'')0.

T, Turner, Esq., {the Author)— Remarks on the Amendment of the Law of
Patents. 8vo. 1851.

^ The Senate of the Unwertitf of Itondon— London University Calendar for 1851

.

12mo.
r/»e Royal Medical and Chirurgical «Soc-(«<y— Medico-Chirur^cal Tnmsactions,

Vol. XXXIII. 8vo. 1850.
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WEtivhY EVENING MEETING.

Friday^ February 7, 1851.

Tbb Dukb of NobthumBBRtAND, F^ideot, in the Chair.

Pbofbbsob Owbn

On Metamorphosu tmd MetagtmmB.

The Lecturer commenced by passing under review the Linnaean

chamcters of Minerals, Vegetables, and Animals, and the subsequent

difetinctions which had been proposed for the discrimination of the

t^-o latter kingdoms of nature. After discussing those founded on
motion, the stomach, the respiratory products, the composition of tlie

tissues, and the sources of nourishment, it was shown that none of

these singly, define absolutely the boundaries between plants and

animalB ; it requires that a certain proportion of the supposed

diarBcteristica should be combined for tiiat purpose.

The individuals in which such characters are combined are specially

defined members of one great family of organized beings* and the
supposed peculiarly animal and vegetable characters taken singly,

interdigttate, as it vere^ and cross that debatable ground and low
department of the common organic world from which the spedalized

])lants and animals rise ; and there are numerous living- beings with

the common organic characters that have not the distinctive com-
bined «nperadditions of either group.

1)' twci II the oreranic and inorganic worlds the line of demarcation

iiiay be more dctinitely drawn. The term 'growth* canii )t lie used

in the same sense to signify the increase of a mineral and of an
organism. The mode of increase is different : there is a definite limit

to it in the organic kingdom, and something more than mere growth
takes place in the progress of an organism firom its commencement
to maturity. This was exemplified by reference to the human sub-

ject, to the lion which acquires its mane» to the stag which gets its

horns, and to the change of plumage in birds during the course of

growth. The changes of form and character are still more remarkable
in the kangaroo ; and in the frog they are such as to have received

the name of ' metamorphosis.'

The development of the frog wa** traced to it^^ exclusion from the

( in the form of a fish, with eiLternal giUs, a lung caudal fia, and
without legs.
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The idterual skeleton, like the exteraul shapCj i& adapted for

aquatic life.

Only those parts are ossified wbicb are to be retained in the

mature state. The yertebne are at first biconcave, as in fishes, with
invervening spherical elastic balls filled with fluid : they are converted

into ball and socket joints by the ossification of the sphere, and its

anchylosis to the back part of the vertebrae. The pelvis and hind -

legs are progressively developed ; and, whilst this change is pro-

ceeding, the tail is undergoing proportional absorption. The chief

change in the skull of the larva is operated in the \o\vvr or haemal
arches and their appendage?. The maxillary' arch is widened and
provided with teeth, and the horny mandibles are shed. The man-
dibular arch retrogi'ades as well as expantis. The hyoideau undergoes

a remarkable change of size and shape, and the branchial arches

are absorbed, excepting a small portion which is converted into the

hinder ' horns ' of the hyoid for supporting the larynx.

The scapular arch, which at first was connected with the occiput,

whilst supporting the branchisl heart— its primary function, begins
as soon as the fore-legs bud out, to retrogrnde. and the sternum is

developed to complete the ' point d'appui ' for the fore limbs*

The food of the larva is chiefly the soft decaying parts of aquatic

plants ; it has a horny beak, a long alimentary canal disposed in a
series of doiible spiral coils : but, as its frame undergoes the changes
adapting" it for life on laud, atid n pttrclv animal diet, the mandibles
are converted into jaws and teeth, and the long spiral intestine into a
short and slightly convoluted one.

Soon after the external gills have reached their full developement
they begin to shrink and finally disappear ; but the ])raacbial circu-

lation is maintained some time longer upon internal gills : by anas-

tomoses between the principal branchial vessels these are converted
into the aortic arches, carotids and snbdavians ; the internal gills

with the osrtilaginoos hoope supporting them are abeorbed, and
lungs and glottis for breathing the air directly are developed.

Thus an animal formed for moving in water is changed into one
adapted for moving and leaping on land ; a water-breather is con-
verted into an air-breather ; a vegetable feeder into a carnivorous

animal : yet the series of transmutations are limited to the nature
of the species and produce no other. The frogs that croak in our
marshes are as strictly batrachian as those that leapt in Pharaoh's

chamber ; their metamorphoses have led to nothing hi2:her than their

original condition, as far as history gives us any kiiowledge of it.

With each successive generation the series of changes recommences
from the old point, and ends in a condition of the animal adapted to
set the same series again on foot.

Having traced the principal stages in the metamorphosis of an
animal from a swimmer to a leaper ; the Lecturer next took an instanoe
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where one begins life as a burrower or a crawler, and iB converted into

an animal of rapid nnd powerful flight.

Most insects (juit the eg-g- in the form of a worm, which masking-,

as it were, a dmerent and higher form, is called the ' larva ;

' it is active

and voracious— but usually falls into a kind of torpor, during which
the changes take place which issue in the flying insect

; during the

passive stage of metamorphosis it is called a ' pupa ;
* the last volant

stage is the ' imago/
The chief steps in the metamorphosis were traced as they affect the

outward form, the digestive organs, the circulatory, and respiratory,

and nervous systems.

The main differences in the metamorphoses of insects relate to the

place where, and the time during which they are undergone. The
young cockroach and the little aphis, which were iirst acephalous

and apodaU and then had thirteen equal segments, with soft un*
jointed leg?, proceed to acquire a distinct head with antcnnge. a

thorax with three pairs of long jointed legs, and an abdomen, before

they quit the egg; they thus enter upon active life under the guise

of a crab, instead of a worm. With regard to the Aphis, that insect,

instead of proceeding to perfect its individual development, may at

once begin the great business of its existence by parthenogenetic

procreation. Bonnet's experiments, which first brought to light this

marveUouft £u!t, have rec^ved uniform confirmation from aU suhse-

qaent enquirers, and no natural phenomenon is now better deter-

mined.

From seven to eleven successive generations have been traced

before the individual has finally metamorphosed itself into the
winged male or winged oviparous female.

In Autumn, when the nights grow chilly and long, the oviparous

imago completes her duty by depositing the eggs in the axils of the
leaves of the plant, where they are protected from the winter frost,

and ready to be hatched at the return of Sprnig. Then recom-
mences the cycle of change, which being carried throii£!;-h a succes-

sion of individuids and not completed in a single ihe-time, is a
' metagenesis ' rather than a ' metamorphosis.*

This phenomenon which, until very recently was deemed an
exception, and a roost marvellous one, in Nature, now proves to be
an CKample of a condition of procreation to which the greater part

of organised Nature is sulject.

The Lecturer was inevitably limited in his choice of illustrations

:

and proceeded to an instance of metagenesis from the radiated sub-

kingdom of animals.

The stages of this metagenesis have been best and most completely

traced in the Medusa aurita, by Siebold, Dalyell, Sars, and others.

The first strp was made by Siebold who, in 1839, traced the

development of the Medusa aurita from the egg to a stage reaembliog
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a filiated inonad, then tu a lobed rotifer, aiid ucxt tu a luug-armed

polype.

This polype stage of the Metktsa had been previously recognised

in 1788, but without a suspicion of its true ofttore, by O. F. MfiUcr,

who called it Hydra pelaiinoaa.

It was next observed^ and its habits more folly described, by Sir

John Dalyell, in 1834» as Hydra tuba : and in 1 S36 he made knovm

its singular metamorphoses into forms which Sars had previoosly

described as Scyphistoma and Strohila ; and Dalyell saw the sponta-

neous division of the latter into a pile or series of small Medusae.

All the stages of the metagenesis were iodependeotiy noted by

bars who described them in 1 84 1

.

The diHlculty of accounting for the presence of Entozoa in the

interior parts of animal bodies is raj idly disappearing as the know-

ledge of Uieir course of development advauces.

The principal stages of this development were described in a smsll

worm (MtmiHoma muUdnle), parasitic in the air-cells, intestines, sad

peritoneal cavity of many water-fowl.

The oTom is converted into a ciliated monadifbrm embryo, whidi

escapes from the bird, and swims about freely in the water. A clear

mass may be discerned in the interior which exhibits iudependeot

movements. This body is liberated, grows rapidly, and generates in its

interior a number of independent org'anisms provided with a cephalic

speculum and a caudal a])pendage, referable by their form to the genus

Cercaria. They are very active and insinuating, could even bore

through the skin by the sharp needle-like armature of the head, and

somehow or otiier do, under the guise of the Cercaria, ag-ain get

access tu the inteiior of the water-fowl; fall into a state of torpor;

become circular flattened pupae ; and are finally metamorphosed into

monastomes— a sluggish pendant parasite utterly deprived of the

power of existing in water, or of gaining access, as a moaostome, to

the interior of any animal.

Steenstrnp, who has the merit of having first grouped together

and pointed out the analogies of the different stages in the animals

that undergo these successive changes, generalizes the facta under
the phrase of * Alternate Generation,* and he calls the procreant

larvae 'Amme,' or Nurses, and ' Gross-amme,' or Grand-nurses.

There is no particular objection to these names ; but we naturally

desire to know on what power the metagene^es depend.

Professor Owen thought the key to the power was allorded bv the

process which the germmai part of every egg undergoes before the

embryo begins to be formed.

A principle, answering to the pollen, that fertilizes the seed of

plants, is the efficient cause of these changes : its mode of operating

is best seen in the transparent eggs of some minute worms; the
principle manifests itself as a transparent, highly refractive globule
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io the centre of the egg : it then divides ; and each division, attract-

ing the vitelline matter of the egg about it, divides that matter into

two parts. This division is repeated with the same resalt, until the
principle has diffbsed itself by indefinite multiplication tlurottgh the

whole yelk which then constitntes the ' germ-mass.'

The next stage is the formation of the embryo : certain of the

minute subdivisions, called * nuclei ' or nucleated cells, combine and
coalesce to constitute the tissues of the embryos : lliey are afterwards

incapable of generating. If all be so metamorphosed the organism

cannot procreate of itself ; but if a part onlv of the g-erm-mRPs he

metamorphosed into tissues, the \uiclianf^a d remnnnt may, if nutri-

tion, heat, and other stimuli are prese nt , repeat the same actions as

those t!mt foriued the first germ-mass, and lay the foundation of

future eiiil)ryu.s.

lu proportion to the amount of the substance of an or^ianism

which retains the primitive condition of celk, is the power of pro-

doebg nevr individnalB without receiving a fresh supply of the

poUea-priociple.

Hhis in a plaat» when the seed has received the matter of the
poOen-filament, analogous changes take place to those that have
been described in the animal egg, and the embryo plant appears

in the form of the cotyledonal leaf with its radicle or rootlet.

From this shoots forth another leaf with its stem : and the cellular

fubftance of the pith with its share of the pollen-principle c^-oc? on
developing fresh leaves and leaf-stalks; until a provision tor de-

v.lu|»ing fresh pollen is made by transforming certain individual

leaves into a higher form of the * phyton ' or elemental plant. Thus
a generation or * whorl ' of leaves assumes the character of sepals,

another that of petals, a third that of stamens, a fourth that of

jrislils: and in the two latter fonns. we recognize the analogues of

the perfect male and female of the animal*

lie development of the compound polype follows very closely

the stages of the compound plant, which we call shrub or tree

:

the ovum, like the seed, having received the pollen-principle, is

converted into countless cells and nuclei of cells by the process for

diffusing that principle through, or of assimilating it with, the matter
of the eg^. Then certain irerm-cells are metamorphosed into a
ciliated integument, and the larva starts forth in a state answering
to the cotyledonal lenf of the plant : the ciliated lan^a settles,

subsides, and shoots up a stem from which a digestive polype is

developed, answering to the leaf: but the pollen-force not being"

exhausted, a second branch arid polype are developed, and so on
until a preparation is made for a fresh supply of pollen-force, by
laetamorphosing the polype into a higher form of individual ; and
tins, in many compound polypes, is set free in the shape of a
niflfltp mgdusa.
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The true nature and relation of the individual polype to the

compound whole is well illofltrated by the propagations of the

Aphides.

By oomparing with the diagrams of the metageneris of the plant

and polype, that of the Aphis, in which was represented the corre-

sponding stages intervening between the ovum and the perfect male
and female individuals of the Aphis, the analogfy between tbese
stages in the plant, the polype^ and the insect, was shown to be
both true and close. The microscopic fertilizing filament of the male
Aphis answers to the microsroj>ic pollen -filament of the male leaf or
* stamen.' The ovum of the female Aphis to the ovnle of the
feniuU' leaf or pistil : by their combination the fertile ovum result?.

The same processes of cell-fonnation ensue, and the cinbryo Aphis
is formed by the combination and metamorphoses of certain of

these secondary germ-cells ; but it retains the rest unchanged ia its

interior, wliicli may be compared with the cells of the pith of the plant,

and with the ceDs in the corresponding more fluid part of the pith of
the polype. Under faTourable circamstances ofnntrimentand warmth,
certain of diese cells repeat the process of embryonic formation, and
a larval individual like that horn the ovom is thns reproduced

;

which is only not retained in connection with its parent, because the
intcL^umentis not cocxtcnded with it.

The generation of a larval Aphis may be repeated from seven to
eleven times without any more accession to the primary pollen-force

of the retained cells than in the case of the zoophyte or plant ; one
might call the generation, one by ' internal gemmation ;

' but thig

phrn«e would not explain the conditions essential to the process,

unless we previously knew those conditions in regard to ordinary
or external gemmation.

At length, however, the last apterous or larval Aphi=5. so deve-
loped, proceeds to be 'metamorphosed' into a winged individual,

in which either only the fertilizing filaments are formed, as in the
case of the stamens of the plant, or only the ovules, as in the case
of the pistil. We have, in £ict, at length * male and female indi-

viduals,' preceded by procreative individuals of a lower or arrested

grade of organization, analogues to the gemmiparous polypes of the
zoophyte and to the leaves of the plant.

The process was described for its better intelligibility in the
Aphides as one of a simple succession of single individuals, but it is

ranch more marvellous in nature. The first-formed larva of early

spring procreates not one but eight larvre like itself in successive

broods, and each of these larvie repeats the process ; and it may be
again repeated in the same geometrical ratio until a number which
figures only can indicate and language almost fails to express, is

the result. The Aphides produced by this inti i nal gemmation, are
as countless as the leaves of a tree, to which they aie so closely

analogous.
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It generally happens that tbe metamorphosis which has been
described as occmring after tiie seventh or deventh generation takes

phoe moeh eailier in the case of some of the thousands of indi-

vidosb so propagated : just as a leaf-bnd near the root may develope

a leaf-stem and a flower wi|h much fewer antecedent generations of

kaves from buds than have preceded the formation of the flower at

the summit of the plant ; or just as one of the lower and earlier formed
digestive polypes may push out a bud to be transformed into a pro-

creative and locomotive polype» The same analogy is closely main-
tained throughout.

Tbe wingless larval Aphides are not very locomotive ; they might
have been attached to one another by continuity of integument, and
eacii have been fixed to suck the juices from the part uf the plant

where it was brought Inrth. The stem of the rose might have been
inorusted with a dbain of such connected larvae as we see the stem
ef a focos inorusted with a chain of connected polypes, and only the

hst developed winged males and oviparous females might have been
set free* The connecting medium might even have permitted a
eommon current of nutriment contributed to by each individual to

drculate through the whole compound body. But how little of

anything essential to the animal would be affected by cutting through
this hypothetical connecting and vascular integument and setting

each individual free! If we perform this operation on the compound
zoophyte, the detached polype may live and continue its gemmiparous
reproduction. This is more ccrtainlv and constantly the result in

detaching one of the monadifuiiii iiidividuals which assists in com-
posing the seenung individual whole called ' Volvox globator and
loHkewise with the leaf-bnd. And this liberatioii Nature has actually

performed for us in the case of the Aphis, and she thereby plainly

teaches us the true value or signification in morphology of the con«
necting links that remain to attach together tbe different gemmi-
parous individuals of the vdvoz, the zoophyte, and the plant.

The analogy between the procreating larvae of the Aphis, the

Mediua, and the Coralline is so true and so close, that if the larval

Aphif* be a distinct individual and not a part, so must be the fstrobila,

the planula, and the gemmiparous leaf : if the succession of larval

Aphides be truly described, as a succession of g-enerations, so must
that succession of planula, polype, and strobila which leads to the

oviparous Medusa ; and that succession of planula: and nutritive

polypes which precede the detachment of the free procreative

uedusiod polypes in the Coryne ; and the like with the plant-gene-

ntions preceding the flower.

It would have been easy» if time permitted, to multiply the illus-

trations of the essential condition of' these phenomena, l^t
condition is, the retention of certain of the progeny of the primary
fertihzed germ-cell, or in other words, of the germ-mass, unchanged
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in the body of the first individual developed from that gerni*nia8i»

with so much of the pollen*force bherited by the retained germ-

cells from the |Mirent-cell or germ-vesicle as aafficea to aet on foot

and maintain the same series of formative aetiona aa those which

constituted the individual containing them.
How the retained pollen force operate? in the formation of a new

germ-mass from a secondary, tertiary, or quaternary derivative L(erra-

cell, the Lecturer did not profess to explain ; neither was it knowa
how it operates in developmg the primary germ-mass.
The ])utanist and physiologist cong:ratulates himself with justice

when he has been able to pass from cause to cauae, until he arrives

at the union of the poUen-filament with the ovale as the essential

condition of devdopment—a canae ready to operate when neoessary

circumstances concur, and without which those drenmstancea would

have no effect.

The diief aim of the present discourse was to point out the cir-

cumstances which bring about the presence of the same essential

cause in the cases of the development of the successive generations

completing the metagenetic cycle of the Aphis, the Medusa, the

Polype and the F.nto7oon. The cause i? the same in kind thoii2:h

not in degree, and every successive e^eneration, or series of sponta-

neous fissions, of the primary germ-cell must weaken the poiieu-iorce

transmitted to such successive generations of cells.

The force is exhausted in proportion to the complexity and living

powers of the organism developed from the primary germ-cell and

germ-maaa* It is consequently longest retained and furthest trans*

mitted in the vegetable kingdom ; &e zoophytes manifest it in the

next degree of force ; and the power of retained germ-cells to de-

velope a germ-mass and embryo by the remnant of the pollen-force

which they inherited, is finally lost, according to present knowledge*

in the class of Insecta and in the lower MoUusca.

AmoHL^ tlie objects exhibited in the Library, were— Edwards*
Atmopyre or Gas Stove [by D. O. Edwards, Esq., IM.R.I.] — Sketch

of Coldhaiii-hail, near Bury St. Edmunds, reproduced as a Photo-

graph, coated with a solution of Gun-Co tton ; and several other

Photographs from Etchings &c.—^and a group of Garnets in Mica
Schist from the Rocky Mountains, North America [by Dn A. S.

Taylor, M.Il.L]^ Spedmens of Sugar of Milk [by T. N. R. Mor-
son, Esq., M. R. I.— Model of the Nineveh Column in the British

Museum, in Hall's Derbyshure Uack marble [by J. Tennant, Esq.]

&c. &c.
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WEEKLY EVENING MEEfnNG.

FHda7» Febnuupy 14.

The Dvmm or Northumbbklano, Fresidentf in the Cheir.

PRontSBOR Edward Forbrs

Qb Rtemt Eumtkti jnio the Natural Histoty of the British Sea$.

Tarn Natural Hiatory of the Britiah Seas has for a long tiine been r
hvaante subject of inveatigation.^ Within the last fifteen years,

however* fresh enquiriea have been set on foot, and the details of

their zoology and botany worked out to an extent beyond that to*

vbich the examination of anv other marine province has been carried.

Numerous and beautifully illustrated monographs, treating of their

fishes, cetacea, portions of the articulata, the moUueca, radiata,

zoophytes, &])onge8, and algae, have been published, either at private

cost, or by piitriotic publishers, or by the llay Society, such as the

adentific literature of no other country can bhow. As these have all

been the results of fresh and orisinal research^ they present a maaa
of doable datR anfficient to mm r aecore hada for important

gcnmliBationa.

From theae materiale, and from the resulta of die enquiriea into the

4tenlmtion of creatures in the depths of our aeaa, conducted by a
committee of the British Aaaocitttionf R dear notion may be formed
of the elements of which our submarine population is composed.
Extensive tables, exhibiting the sublittoral distribution of marine

invertebrata, from the South of England along the Western coasts

of Great Britain to Zetland, mainly constructed from the joint

obiter vations of Professor E. Forbes and Mr. Mac Andrew, are now
prepunijg for publication, as a first part of a general report from the

Comiuittec referreii to. The data embodied in these tables are the

produoe of researches conducted dnring the bust eleven years, and
roistered ayatemRtioally at the time of obpervRtion,

Britiah Marine animalR and planta ,ara distributed in depth (or

bttUijmetricaUy) in r seriea of-zonea or regions which belt our ahorea

from hig)i water mark down to the greateat deptha explored. The
Rfpermost of theae is the tract between tidemarks; this is the

LdTToaAL ZoNB. Whatever be the extent of rise and fall of the

tkie, thia aoiie» wherever Uie ground ia hard or rocky, thus affording -

No. 2. C
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security for the growth of marine plants and animals, presents

similar features, and can be subdivided into a series of corresponding^

sub-rugions ; through all of which the common limpet (Patella vuU
gata) ranges, giving a duuracter to the entire belt. E^ch of these
Bob^regions has Its own characteristic animals and plants. Thus the
hip^hest 18 constantlj characterised by the presence of the periwuiUe
Lttttnina ntdisp (andon onrWestern shores, Littorma itentoide9,) along
with the sea-weed F^cus canaUeuiatus. The second sub-region is

marked by the sea-weed Lichina and the common massel {MytUw
edulis). In common with the third sub-region it almost alwaya
presents rocks thickly encrusted with barnacles ; so that where our
shores are steep, a broad \vlute band, entirely composed of these

shell-fish, may be seen when the tide is out, marking the middle
space so conspicuously as to be visible from a great distance. In the
third sub-region the commonest form of wrack or kelp (Fucus articU'

latus) prevails, and the large periwinkle {Liitorina lUlurea) Wfth

Purpura Capillus are dominant and abundant. In the fourth and
lowest sob-region the Fucus just mentioned gives way for another
species, the Fucus serratus ; and in hke manner the sheUs are replaced
by a fresh lAUcrma (UitonMs) and peculiar TVocAt*

' Once below low-water mark the periwinkles become rsre, or dis^

appear, and the Fkici are replaced by the gigantic sea-weeds known
popularly as tangles (species of Laminaria, Alaria, 4*^.) 'among
which live myriads of peculiar forms of animals and lesser plantv.

The genus Lacuna among shell-fish is especially characterisstic of this

zone. In sandy places the Zof^fera or grass-wrack replaces the

l.aminaria. The Laminarian Zon£ extends to a depth of about fif-

teen fathoms, but in its lowest part the greater sea-weeds are com-
paratively few, and more usually the prevailing plant is the curious

coral-like vegetable called NuUipore.

From 15 to 50 or more fathoms we find a zone j)rolific m peculiar

forms of animal life, but from which conspicuous vegetables seem
almost entirely banished. The majorit)- of its inhabitants are pre-

dacious. Many of onr larger fishes belong to this re^on, to wmeh,
on aecoont of the plant-like zoc^hytes abounding in it, the name <^
CoRALLiNB ZoNB has bctn applied. The majority of liie rarer shell-

fish of our seas have been procured firom this region.

Below 50 fathoms is the Rbgion of Dbxp-sea Corals, so styled

because hard and strong tme corals of considerable dimensions are

found in its depths. In the British seas it is to be looked for around

the Zetland s nnd Hebride«, where many of our most curious animals,

forms of Zoopiiytes and l^rhinoderms, have been drawn up from the

abysses of the ocean. Its deepest recesses have not iv^ yet been

examined. Into this region we find that not a few species extend their

range from the higher zones. When they do so they oiten change
their aspect, especially so far as colour is concerned, losing bright-

ness of hue and becoming dall*colonred or even • colonrlese. In

the lower zones it is the association of species rather than the
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presence of peculiar forms which gives them a distinctive character.

All recent researches, when scientifically conducted, have confirmed

this classification of provinces of depth. When we have an appa-

rent exception, as in the case of the submarine ravine off the Mull

<rf Galloway, dredged by Captain Beechey and recorded by Mr.
ItaDpson, In whieh though it u 150 fotlioiin deep, the fiuma
It that of the coraUine sone, we must seek for an ea^planation of

tiie anomaly by enquiring into the geological history of the area in

qneitbn. Intlus paitieular instance there is every reason to believe

Aat the ravine mentioned is of a very late date compared vith the
epoch of diffusion of the British Fauna.
When we trace the horizontal distribution of creatures in the

British seas, we find that though our area must be mainly or

almost entirely referred to one of the great European marine
provinces, that to which the Lecturer has i^iven the name of Celtic,
yet there are subdivisions within itself marked out bv the presence

or absence of peculiar species. The marine fauna and llora of the

Channel Isles present certain differences^ not numerous but not the

kis important, from that of the south-western 'shores of England,

which in its turn difes from that of the Irish sea, and it again from
that of the Hehrides. The Cornish and Devon sea fauna and that

of the Hebrides are marked hy redondancies of species ; that of the

BiStem coasts of England on the contrary by deficiencies. Along
the whole of om* western coasts, whether of Great Britain or Ireland,

we find certain creatures prevailing, not present on our eastern

thores. In the depths off the s< uth coa'^t of Ireland we find an
assemblage of creatures which do not str ictly belong to that pro-

vince, but are identical with similar isolated assembloi^^es on the

west coast of Scotland. In the west of Ireland we find a district of

shore dtstingubhed from all other parts of our coast by the presente

of a peculiar sea-urchin to find the continuation of whose range we
must cross the Atlantic to Spain. In soch phenomena the Lecturer

tecs evidences of coitformations of land^ of outlines of coast and
eonnectioDS of land with land^ under difibrent climatal conditions

than at present prevail within our area, for an explanation ofwhich we
nost go hack into the history of the geological past. If we do
so, we can disooTOr reasons for these anomalies, but not otherwise.

The dredging researches about to be published go to show that

among our sublittoral animals the northern element prevails over

the southern,— a fact indicated by the number of peculiar northern

species ; at the same time the soutiiern forms appear to be dif-

fnsinir theiiibelvef* northwards more rapidly than the northern do
Hjuili wards. This diffusion is mainly nraintained along our western

shores, and appears to be in action, not only m the British seas, but
also along the shores of Norway. We must attribute it to the

vflnence of warm currents flowing northwards, originating prohahly

ID eitenslons of the gulf-stream. The hody of colder water in the

depths of our seas preserves the original inhahitants of this area,

C 2
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remnants of the finma of the gUdel epoch, overhtn and mrroniuled
by a fauna of kter migratlon» and adapted to a higher temperature.

A curioiu fact respecting the marine creatures of the Arctic seas

of Europe, viz. that the httoral and lamiiiarian forms are peculiarly

arctic, whilst the deeper species are boreal or celtic» maybe eiplained

also by the influence of warm currents flowing' northwards and
diffusing the germs of species of more southern regions in the

coralline and deep-sea-coral zones ; fur in the arctic seas the

temperature of the water is higher at some depth than near the sur-

face. On the other hand, we find in a region farther to the south

than Britain, an outher of the Celtic fauna preserved in the bays of

Asturias, where it was discovered in 1849 by Mr. Mac Andrew; a

very remarkable fact« and one appealed to by the Lecturer as con*

firmatory of his theory of an ancient coast eztenaioii between
Ireland and Spain.

There is atOl much to be done in the investigation of the natural

history of our seas, and many districts remain for more minute
exploration. It is chiefly among articulate animals and especially

among worms that fresh discoveries may be looked for. Yet even
now new and remarkable forms of moUusca may occasionally be
procured, and during; the autumn of la^t year in a cruise with Mr
Mac Andrew, no fewer than twenty additional MoUusca and Rudiata
were discovered in the Hebrides, and have just been described by
the Lecturer in conjunction with Professor Goodsir. Among
these is one of the largest, if not the largest, compound Ascidiana

ever discovered, in our southernmost province fresh and valuable

researches have been conducted during the past year by Professor

Adand and Dr. Cams* who selecting the SciUy Islea aa a field

for exploration, have filled up a blank in onr hxauu
The Lecturer oonduded by an expression of gratification at

tfie spread and progress of natural history studies in Great Biitaiii

among all ranks, and at the love of science manifested in the
systematic manner in which our fauna and flora have been explored,

and the beautiful works which have been produced in illustratioii

of them.

Among the objects exhibited in the Library, were—Models of
Crystals, constructed of cardboard [by Rev. Mr. Mitchell]» 120
Diamond Crystals [by Jose E. Clifl^e, Esq.] an encrusted Cannon*
ball found in Godwin's Sands in 1844 [by John Prosser, Esq.]

—

Roberts' Models of the Bow and Stern of Frigate, and of his Method
of timberinr^ the Bow [by the United Service Institution] — Fossils

from the London Clay [by J. Tennant, Esq.]— a Leopard, Victoria

Pigeon, and other birds, mounted by Mr. Bartlett [by the Zoological
bocietyj.
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WEEiCLY EVENING MEETING,

Friday, February 21.

TsB DuKB OP NoRTHUMBSBLANP, Fresident, in the Chair.

W« Carfmabl« Esq.

Oh lie Mmtifaehtrt Ctmdlet,

FoRMBRLT the danes of candles manufrctured in tfais country

were Wax, Spermaceti* and TiUow« the nateriak beings iited almoit

m tbeir natoral state.

The manufacture of was into candles has received no improvement,
hnt is still a rude process, cortsiptinp: of hanq-ing- a series of wicks (each

composed of several yarns of Smyrna cotton slightly twisted tof^ether)

around a hoop suspended in the air: the workman ponr? the melted

wax on to the w icks in succession till the candles are about one-third

made, when they are allowed to cool for a time : then again the

process of pouring on the melted wax is repeated, till the workman
judges, hy sight or by weighing, that the candles are ahout half

made ; when they are again diowed to eool and act for a time, after

which the candlea are rolled on a alab of marble. The upper part

of the candle ta formed by^cutting away the wax down to a metal

tag, which covera one end of the wick. The candles are then again

ampended to hoope, the end of the wick which had previoualy hang
dowDwarda being now upwards ; and the process of pouring on
melted wax is again repeated, and the candles finished to the desired

size, when thev are again submitted to the process of rollinj!; between
t^'o smooth surfaces ; the lower ends are cut off, and the candles are

fini'ihed. The bees' wax employed before being thus used is bleached,

and is generally mixed with a quantity of Spermaceti.

The next class of candies to which attention was called was Sperma"

fpff, of which material many hundreds of tons are annually hrought

to this country. This material is in the manufacture of candles

mixed with aboot three per cent of beea* wax, to prevent the aperma^
oeti cryataDizbg. Formerly Spermaceti candlea were mfenor to
ttrne anade of wax, the aame daea of wick being naed. Some yeara

ago jdatted wicka were anfaatitnted for the twisted wicka before em-
|byed : tfaia waa a great step to improvement. Flatted wicks have

a tendency to tarn out of the flame while being consumed, the effect

of which is to canse the wicks to be burned away, rendering the use

oC snnfiera onneoeaaaiy. Since ^t time Spennaceti candlea, in pkce
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of beiiig considered inferior, «re preferred by many to cuidles made
of wax. Tliey are made by poaring the melted material into pewter
moulds in which platted wicks are first inserted, and retidned

securely in the centre of the moulds. Other candles are also made
of iriixtures of wax and spermaceti, called Composition candle?.

Mr. Carpmael next called attention to the manufacture of Tallow
candle?,— "dips" and "moulds." The former aie made, as is

generally known, by tu'-pendmg several wicks a short dit-tance apart

(each consisting oi several cotton yarn!*) ou a rod ; the wicks are

dipped several times into melted talluw ; the coats thus taken up
are allowed to cool and set. The mould candles are produced by
ponring the mdted tallow into pewter moulds in which proper
wicks (each of several cotton yams) are first fixed centrally* These
wicks require snuffing. A great improvement was some years back
introduced into this manufacture by employing cords of cotton as
wicks, which are coiled spirally round wires. The wires and the

coiled wicks are introduced into moulds, and the wires are withdrawn
when the tallow is set. These candles will, however, only hum in

lamps, the turning out of the wick? melting the candles down on one
side. This improvement introduced a new manufacture of lamps

called Candle-lamps, which of late years have greatly increased in

use; various sizes of candles being now made, some havinG;- a*? niany

as four wicks, and suitable for large table lamps. This manulacture

has been greatly improved by the introduction of several means of

making wicks which will torn out of the flame, and yet will admit
of being introduced in a straight line within a candle. Attentbn
was called to several descriptions of wicks for this purpose : they all

act, however, on one principle, that of having a preponderance of
strength on one side, which may be done in a great variety of ways.
One of the most sin^ple is the ruling of a line on one side with paste,

which gives additional stiffness or strength to that one side, and such
wicks in burning turn out of the flames. Following out this prin-

ciple, the wicks may be modified to suit the various requirements of

the dift'erent materials employed in candle-making, each of which
requires a different character of wick. This was sliown by several

candles being burned having wicks slightly differing from those

which were best for each particular case, proving that great observa-

tion and skill is requisite in the manufacturer in order to adjust the

material and wick to each other in every case. Attention was
also called to the fact, that up to the present time mannfacturers have
not been able to employ platted wicks in wax candles or tallow

candles.

Ordinarily in making mould candles the wicks are placed by hand
into the moulds, and the same are retained fast therein by pegs at one
end and by wires at the other. A great improvement has been

introduced into this part of the mechanical processes, by causing the

candles as they are discharged from the moulds to draw fresh wicks

into the moulds ; and on the candles being then cut off from the
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ymtkB an i&Btmment takei hold simultaneously of all the i?ieks «od
retame them correctly in position in the several moulds.

About thirty years ag-o a celebrated French chemist (Chevreul),

"when investigating the properties of fatty matters, discovered that

they consisted of certain acids; and many efforts were made to

introduce one of the acids (Stearic acid) into the manufacture of

candles, but with little if any practical effect, owing to its highlv

crystallizing properties. In order to correct this properly, recourse

was had to the use of Arsenic, which was found to break up the

crystals ; and candles were extensively made and conmimedt rivalling

Spermaceti in appearance, whilst they were sold at a mnch less

price. Bnt public attention having been csUed to the injurious

e£Sects produced by the vapours S arsenic thrown off by such
candles, this greatly increasing manufacture met witb a severe

^eck ; and if the manufacturer had not discovered a means of

emph ying stearic acid without arsenic in the manufacture of candles

tbe public would probably have ceased to purchase them. This
probablv is one of the most interesting events in the history of the

manufacture. On investigation it was discovered that the cause of

the crystalline character found to prevail in stearic acid candles is

consequent on the pouring very hot melted stearic acid into cold

moulds; and it was found that by pouring the matter when nearly

set into moulds warmed to about the same temperature as the

candle-stuff, and by using a small quantity of wax, candles of stearic

add can be made possessing very excellent properties. Hence this

class of candles has of late years very largely prevailed, which, being

made with suitable platted wicks, like spermaceti candles, do not

require to be snuffed.

Another dass of candles which came largely into use about the

same time was produced from the Stearin e of Cocoa-nut oil; but this

candle required snuffing. A great step of improvement in the manu-
facture of candles resulted from combining these two matters, viz.

stearic acid of tallow with stearine of the cocoa-nut. It is found

that stearic acid of tallow burns with a somewhat red flame and is

liable to smoke ; it contains too large a quantity of carbon : whilst

the stearine of cocoa-nut oil contains too much hydrogen, and bums
with a white flame. The effect of combining these two matters was
to obtain a better flame than eitiier, when used separately. The
pndact is cheaper, and will also admit of the use of platted' wicks

;

and the tendency of the stearic acid to crystallize is corrected

by the employment of the stearine of the cocoa-nut. These candles

are known by the name of " composite, *' and have been sold in

immense quantities*

Mr. Carpmael next called attention to the modem introduction

of Palm-oil in the manufacture of candles, the properties of which

arc peculiarlv suited to candle-making. The stearine of it, even in its

crude state makes excellent " dip " candles when the quality of the

light only is considered ; but they are of a bad colour : the palm
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stearine also makes good lamp-cantiies ; but the great use of Palm-

oil as a candle-stuff is whoi distilled for tiiia parpi»e. Tke cmim^
oil » firat treited with acid to faring: it into an add alate, and tiie

lame ia than distiUad hj meana of ataam, which in ita passage frona'

the hoiler pasaea tbroogh a aeriea of pipea heated by a fbnnee, hf
which the ateam becomea very highly heated (600* Faht.) and
in that state it enters into the atill, and amongat and below tfaift

chenicaUy pr^mred palm-oil, which is thereby caused to distil over,

and is condensed in suitable apparatus ; the product is preserved : and
by these means a most beautiful material closely resemblmg- spermaceti

is obtained, and from which those modern manufacture of candles

now largely and 80 well known as Belmont sperin and Belmont
wax are produced.

The table was largely supphed with candles of evafy description

of manu^ustnre, by which the peculiaritiea of each daaa -ooald be
readily pointed oat» and examined.

Tn the Library were exhibited Views of Alpine Passes [by
GcorLTC Barnard, Esq]— Ancient Greek Lamj)s [by the United
Service Institution]— Mr. Thomson's Letter Copier [by Mr. Thomp-
son,]—And from the Royal Institution Musbum, Models of a Mode
of raising stones for building (suggested by Mr. Perigai to have been

employed in constructing the Pyramids) ; Candles employed by
CoUiera hefore the invention of the Safety Lamp; Model ahowing
circulation of fluida ; Mineralat Anunal Concretiona* &c.

WEEKLY EVENING MEETING.

Friday, February 28.

Tmm DvKX or NonrBVinnBLAiiD, Freaident. in the Chair.

PnoFBaaon GowFsn«

On Lighthouses,

The difficulties so successfully surmounted in the construction of the

Eddystone, the Bell Rock, and the Skerrevore Lighthouses, and the

philosophy of their brilliant light, renders them eminent objects of

that acientific intereat which hdoogs to all aimilar atmctorea.

The ISddyatona Li§^hthonae. having heen huilt ofwood in 1698, waa
earned away five yeara after ita erection. Itwaa ahortly afterwardare«

aooatraoted of the same material, Hkit lowerpartheing filed with atone
or concrete ; it then lasted lor forty year8> when it waa oonanmed by
ire. In 1759 Smerton complatad the pment Hghthonae* which ia

Digitized by Google



18S1.] OV TMB TOTAL IMITITIITION. 25

€8 fett h%h, and the base 26 feet in diameter, (being barely leas

tiian the surface of the rock on which it stands). It is built of

stone ; the stones are dovetailed together, and *' jof^g-led *' as it is

termed, SO as to prevent the courses of stones from sliding; on each

other. It is situated in the midst of the sea, nine or ten miles distant

from Plymouth.

The Bell-rock Lighthouse stands on a rock of the same name on

the eabt coast of Scotland. It is surrounded by the sea, and is 100

feet high, and 42 tet in diameter at tike base. It was bnult by
Bobert Stevenson, end finished in 1810. Its constraction is similar

to that of the Bddystone.

The Skerrerore Lighthouse was built by Alsn Stevenson, son of

tiie architect of tiie Rock Lighthouse. The mass of stone m Ihis

stmcture is more than double that used in the Bell Rock, and
five times that contained in the Eddystone. The tower is 138 feet

high, and the dinmeter at the ba?e ip 42 feet, Tt stands on a gneiss

rock, the area of which is just ]'dvge enough for the foundation. In
constructing this lighthouse, the architect appears to have chiefly

relied on the weight, rather than on the extension of the materials,

for efficient resistance to the impact of the wavep. The stones were
not dovetailed or joggled, but tree-nails were used merely to keqp

the work together during its erection.

Several lightfaonses have of late yesrsbeen ooitstnicted of east iron,

'One designed by Mr. Alexander Gordon, and made by Messrs.

Oottam and HaUen* has been erected at Bermuda ; it is ISO feet

high.

Messrs Walker and Bnrgess have recently constructed eflbnent

fighthonses on iron piles, which are fixed in the sand by means of a
sorsw* invented by Mitchel. The Maplin and Chapman lights, at the

mouth of the Thames, and those at Fleetwood and Belfast, are on
thi« principle. Professor Cowper invited attention to the mode in

which these structorea are rendered compact by means of cast-iron

braces.

The Sources of Light and mode of diffusing it were next adverted

to.

Common fires, first of wood, and then of coals, were originally

used to furnish light. A eosl fire was employed for this purpose in

tiie Ide ofMay for 180 years (as late as the year 1816). TUlow candles

anoeeeded ;— candles fostened on wooden rods (as they are somettmes

seen amnged before booths in foirs,) were burnt in the Eddystone
lighthouse for 40 years after it was completed by Smeaton. Then
came lamps vnth twisted-cotton wicks, and then common Argaiid

lamps : all these however arenow sopersededby—(A.) Argand lamps

mUt reflectors; (B) one Argemd lamp, with lenses and reflecting nur^

rors ; and (C) one Argand lamp with lenses and reflecting pri^s.
Mr. Cowper here illustrated the laws of reflection hy several

models, diagrams, and familiar examples. As instances of refraction,

he alluded to the line of light produced on rippling water by the
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rays of the sun or moon; each wave may fin common with every

curved surface) be considered as a polygon having an infinite number
of sides : there must therefore be some side in such a position as

will reflect the light. The same effect was produced by a row of

gla88 rods placed side by side ; reference was also made to a looking-

glass casting the sunsliine on the waU.^to reflectors placed at a
window to exhibit objects in thestneet,—to the glow in the sky pro*

duced by a barning house ; this appearance being half-way between
the spectator and the conflagration^ occasions oontinoal mistake as to

the locality of the fire.

A. Argand lamps and refectors.— Having exemplified the princi-

ple upon which li^ht is reflected, Mr. Cow-per demon«trated,

by means of a series of small mirrors which were moveable on a

fixed axis, tiiat if a light were placed in the focus of a paraboloid,

the rays would be reflected parallel. This is done in those light-

houses where reflectors are employed.—The difficulty of shaping

paraboloids was referred to» anid it was mentioned that they were
raiaed from a flat sheet of metal by the hammer. The arrange-

ment of the lamp and reflector was deMsribed ; and the halo^like

Inaion ofthe lights consequent on the impossibility of oonoentrating

the Inminotts point in the focus of the parabola, was noticed.

In connexion with this part of his subject, Mr. Cowper,
dwelt on the distinction between a fixed and a revolving Ugkt* The
former, beinp: intended to be visible all round the horizon, requires

*

more lamps than the latter ; when three rows of t^-elve lamps, each
row beini^ in contact, are arranged in a circular form, the three

lamps wliicli are in a vertical line immediately opposite to the spec-

tator, ati'oid a strong light, while the three on either side are less

distinctly seen, the parallel rays debcribed not reaching his eye.

With respect to the revohmg lights,— supposing 28 lamps ar-

ranged on the four sides of a parallelopipedon ; then» as the figure

revives, eaeh side will present seven lamps in sucoeasion. Iliese,

by shining at once, will produce a much stronger light than the fixed

light. The duration of this efleet will, however, be short ; because,

as each side is turnedaway from the spectator^the light will decreaae

rapidly ; this will he succeeded by darkness, and this darkness will

in its turn be dispersed by a rapidly increasing light.

Mr. Cowper proceeded to state that so satisfactory had
been the result of metal reflectors in lighthouses, that there

seemed small scope for improvement, until Fresncl devised the

applicatioij of lenses, and also reflecting prisms in combination with

lenses, to a single large lamp.

To make this invention dearly understood, Mr. Cowper ex-

plained the general laws of the lefleetion of light, and iUustnied

his explanations by various diagrams and models.

B* (heArgand lamp, laues,md re/lecting mhrroTB,—^Having shown
that light on passing through a triangular prism of glass is refinacted

towards its base« Mr. Cowper apptied this principle to the con-

t
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fitruction of a lens which he dciived from two long thin prisms

placed base to base. He democstrated that diverging rays of light,

admitted on one side of such a solid, would issue parallel on the

other side.

There are great practical difficulties in fabricating a large glass

kot. Condoroet and Brewster suggested, and F^resnel sfl^t^d,

the coBstmction of a lens of separate prisms, all unnecessary glass

being removed. Diagrams of sncii lenses were sliown ; and it was
stated that they were used with a single large lamp placed in the

focns of the lens. In this position, however, as was shown* all the

rays which passed above and beneath the lens might escape. To
intercept the rays IVesnel placed rilwed glass mirrors at the
proper ansrles.

Fresnel also made a poU gon of straight lenticular prisms pro- '

ducing a long* line of sti ong light : but the greatest improvement
effected by this great philosopher was the substitution of reflecting

prisma for mirrors, thus introducing—

•

C. The principle of lighting by one Argand lampt lenses^ andre*
jkcting prisms,—^Mr. Cowper here demonstrated, by an apparatus

contrived for the purpose, that when light is incident on the second

snr&ce of a prism, it may nU so obliquely that the snrface cannot
refract it, and that therefore this Incident light is totallg reflected

from the second surface. Thus, if a ray enters the glass prism

so as to make the angle of incidence greater than 4V 49' it is

totally reflected.

Mr. Cowper showed how this principle is applied in light-

house?, ile stated that the first light of this kind, on a large scale,

was put np by Alan Stevenson at the Skerrevore ; and that, in 1843
Fresnel tned its illuiniiuiting powers against those of mirrors, and
found the superiority to be in proportion of 140 to 87.

"On this subject/' said Mr. Cowper in condusion, "one is

stmck with the Intensity and ezclosiveness of thought devoted to

*'eaeh port of the whole matter. The Admiralty intensely desire a
"lighthouse on a particular spot. The Engineer is intensely

oecnpied in surveying* levelling, and building ; and with a per«
" severance almost superhuman, he continues his work during two or
" three years on the edge of a rock just showing itself above the
"waves. He makes a temporary barrack on wooden piles on some
*' adjacent point. This is all swept away in one night. He builds
•* it again, and is obliged to live in it for fourteen days together, the
** weather preventing all access to it. Presently, however, a tower
138 ft. high stands securely fixed on the exact spot assigned to it.

•* But the Philosopher has also been at work, t^uietiy but intensely
*' considering the laws of reflection and refraction, and has contrived a
glass prism of a new form,— without a thought of standing knee-

" deep ID water twdve miles from land. The glass prisms and lamp
are now mounted on the tower, and confided to the keepers. These
mctt have no careless task. If they have many lamps, as in a
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" revolving light, the going out of one is comparatively immate-

rial ; bat wluni one lignt only is used, life and death lumg on ita

buroiog. Their integrity of thought is to keep it lighted.—In 1h»
** ship that 18 approaching are two amall inatromentBy the qaadraat
" and the chronometer (the prodacta of adence) ; with these the
^'Captain wili ascertain hia position on the trackless ocean. He
probably regards neither the construction of the lighthouse nor

*• its beautiful light. His intense interest is to it.— He says, * If
'* I liave calculated rightly bv my instraments, and made allowance

"for the convexity of the earth, at such an hour the lic^ht will coLne
" into view.' Judge of his delight when it meets his eye 1 It is as
'* if his country watched for his return^ and welcomed him home."

For further information the Members are referred to Mr.
Ahm Stevmon'a Radimentanr Treatiae on the History, Con-
•tmetion, and lUnmination of Lighthouses, iihistrated by plates

and diagrams, puhhahed by Mr. Weale, 59, High Holbom.]

In the Library, were exhibited :
—

Model of Lantern of Eddystone Lighthouse [by Mr. Wilkins.]

and Smeaton's Account of the Eddyatone Lighthouse [£rom the
Royal Institution Library]

.

Fishes from the Mediterranean, preserved by Capt. Graves, R.N.,
and the Ofl^cers of the Mediterranean Survey [hy Professor £•
Forbes]

.

Photographs, priricij)ally takca in Paris, by Sir W. J. Newton [by
Rev. J. Barlow, iSec. R. I.].

Models of Revolving lights for Steamers, of Tide Indicator at

Ramsgate, and of Phitt'a Pier for Tidal lUvera [from the Society

of Arts],

Model of a 46-gun Frigate with Roberts's Circnkr Bow, a Danish
Signal Lantern &c. [from the United Semoe Institation].

Mr. Faraday exhibited a Magnet, made by Heecker of Nurem-
berg, weighing 36 grains, capable of supporting 5^80 grains^

being one hundred andforty six times its own weight.

It will be remembered that the expression of force deduced by M.
Hscker from the examination of a great number of magnets is

p = 10 n |.
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GENERAL MONTHLY MEETING,

Monday, March 3.

William Folb. Eaa.* F.R.S., Treasurer and Vlc»*FMldent,

in the Chair.

Gibbons, Esq, Adam Murray, Jun. Esq.
Sdward H. Keeiing, Esq. James Scott, Esq.

were admitted Members of the Royal Listitution.

Francis Bayley, Esq. Lady Herachel*
John J. Bigsby. M.D.F.G.S. &e. Edw;QLBnkester,M.D.F.IL&
William F. CoweU. Esq. The Lord Moreton.
Edward Dumergue, Esq. William Morgan, Esq*
William Henry Fisher, fkiq* Henry Twininir, Esq.

Fred. Solly Flood, Esq. Atbelstane Willcock, Esq.
Rev. Joseph Hambleton, B. D. James S. Willes^ Esq.

were duly eieded Members of the B^yal Institution.

The Vacancy in the Fullerian Professorship of Physiology was
announced, and the Members were informed, that, in pursuance of the

Trust Deed, a Professor would be elected by the Managers on the
8th of July, 1851. at 4 o'clock, P.M.

The Secretary reported that the following Courses of Lectures
would be delivered after Easter, viz.

Six Lectures on some Ponits of Electrical Philosophy"by Fh>-

fesaor Faradat.
Seven Lectures on Cosmical Philosophy--by Rev. FkoleBSor

Badbn Powsll, of Oxford.

Seven Lectures on Manafactures and Construction— by Professor

Edward Cowfer, of King's College, London.

The following Pkesfnts were announced, and the thanks of the

Members ordered to be returned for the same

FaoM
Dr. G. A, Mtmtell (ike Author)^On the Remsint of Han and Worki of Ait

imbedded in Rocks and Strata. 8vo. 1850.

M. Faraday, F^q. Full. Prof. Chem, R. I.— Abhandlungen der KdnigUcfaCII

Akademie zu Berlin, 1840— 1848. U vols. 4to.

Monatsberichte dendben. Jan.—April, 1836. Jan.—Dee. 18$0* Svo.
Bniktiiis de la Classe Physico-Math^matique de I'Acidlaite Imp^riala ta
Sdencea de St. P^tersbourg. Tome IX. No. 1 — 6, 4to.

Tki Ototogieal Society.— Quarterly Journal, Vol. VII. No. 35. 8vo. 1851.

The Franklin /niri^ute.~Journal, Vol. XIX. 3rd Series. 1850.

Digitized by Google



80 KOnCBft QW THB MBKTIMOB. [Morch 3» 1851.

TAcZooioi^ai ^octtf/y.— Transactions, Vol. IV. Part I. 4to. IbiO.

Sir /. Luhboek (thB ^tilAor) On the GnomoBic Proi|eetioik of the Sphere.

8vo. 1851.

The Duke of Northumberland, Pret, R, Report of Select CoDHuittee oa the

Britisii Museum, fol. 1836.

Report on Aeddente in Coel Mines, fol. 1849.
Report on the VentOstlon of Mince in Collieriees by J. Phillipe^ Eeq.. F.R.S.
fol. lR5n.

Report OQ the Application of Iron to Railway Structures, with Flans, fol.

1849.

Report on the Selection of Stone Ibr the New Honees of FutiameBt. fiii.

1839.

Report on Smithfield Market, fol. 1850.

fint Report of MetropoiiUn Sanitary Commiition. fol. 1847.
John Proster, Rtq, I4fe.Sub* R. /.— An Hiitoricel and OeogrtphicBl Deicrip*

tion of Formosa, by George Psalmanazar. 8vo. 1704.

The Anti Jacobin, or Weekly £xaminer [Edited by W. Gilford.] 2 vol.

8vo. 1799.

The Royal Institute of British Architects— Proceedings for Feb. 1851. 4to.

The Institution of Civil Engineers—Proceedings for Feb. 1851. 8vo.

J%e Duke of Slomerset, M.R.I, {the Author)— A 'J l eatise in which the Elementary
FropurLie3 uf liie liiiipse are deduced from the Properties of the Circle, and
Geometrically demonstrated, find Edition. ISmo. 1843.

Alternate Circles and their Connexion with the Ellipse. I'imo. 1850.

li<^r MiijeHy^s Government — Observations on Days of Uiiusual Magnetic Dis-

turbance, made at the i3nUsh Colonial Magnetic Observatories ; printed

under the superintendence of Lieot.-CoL Edw. Sabine. Vol. I. Part 9.

4to. 1851.

Col. Philip J. Y'orke, F.R.S. Af./?7.—Tableau Oroeraphique de la Chaine des
Pyrenees, compost par Emilien Froissard. (On a sheet.) 1849.

The AtiaHe Soeieiy of Bengai—Journal, No. 214. 8iro. 1850.
The Linnenn Society— ProceeduigB, 1849'4»0, No. 41—^. 8YD.

List of Fellows. 1850.

The Royal Medical and Chirur^cal Society— Index to Medico-Chirurgical
Ttannctione, VoLLtoXXXlII. 6to. 1S51.

C. D. Archibald, Esq., M.R.T.—Specimens of Oxide of Manganese.
JVm. Pole, Esq. Treasurer R. I.— Specimens of Crystals (^HydroUte or Goie-

linite) in Amygdaloid Rock.
W. R. Hamilton, Esq., M.R,I.— Piece of Fossil Rock from Cerigo*
Sir Roderick I. Murchison, itf.JZ./.«»Poftrait of Sir R. 1. MurcbieoD, cOfraTod by
W. Walker. 1851.
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JRoral Snjsttttttwn of ©rcat i^ntaim

1851.

W££KLY EVENING MEETING,

Friday, March 7.

Thb Dukb of Northumberland, President, in the Chair.

Sir Roderick Ihpbt Murcbison* y.P.R.S«

On thefarmer Changes ofthe Alpe,

The complicated structure of the Alps so balJied the penetration of

De Saussure, that after a life of toil the first great historian of those

mountains declared "there was nothing constant in them except

their variety." In citing this opinion. Sir Roderick explained how
die obscurity had been gradually cleared away by the application of

nodeni geology, as bated upon tbesncoeBBion of organic remaiDfi^ and
Aen proceeded to indicate the accunralationa of which the Alps were
eomposcdy and the changes or revolutions they had nndargonCt
between die tmly primaeval days when the earliest recognizable

animals were created, and the first glacial period in the history of
planet.

TTie object being to convey in a popular manner clear ideas of
the phvpical condition of these mountains at different periods,

three long sccnc-paintiiigs, prepared for the occasion, represented a
jic^rtion of the chain at three distinct epochs. The lirst of these

news of ancient nature exhibited the Alps as a long, low archi-

pelago of islands, foriucd in great part out of the Silurian and older

sediments which had been raised above the sea, when the lands bore

the tropical yegetation of the carboniferous era.

Stathigtbat there were no relics in the Alps of the formations to

wbidi be had aaaiened the name of Permian, as marking the close of
the primseral or ptdaeozoic age. Sir Roderick rapidly reviewed the facts

gathered together by many geologists from all quarters of the globe,

and maintained that they unequivocally sustamed the belief, that

there had been a sucoession of creations from lower to higher types
of life, in ascending from inferior to superior formations. He care<-

fully, however, noted the clear distinction between such a creed, as

founded on the true records of creation, and the theory of transmu-

tation of species ; a doctrine put forth in the popular work entitled

the Vestiges of Creation," and from which he entirely dissented.

In the second painting (an immense lapse of time having occurred)

No. 3. P

Digitized by Google



32 NOTlCSfi OF TH£ MKETUiGS [March 7«

the Alps were represented as a mountainous ndge in which all the

suhmarine formations, from the medijeval np to the older tertiary or

Eocene, had been lifted up upon the flank of the primaeval rocks.

Each rock system being distinguished by a colour peculiar to it« the

nature of the anunals ooDtatned in each of these deposits was sue-

cinetly tondied upon. Between the youngest of the prinueval

fonnationB and the oldest of the medieval or seoondary roeka* it

was stated^ that there is not one species in common to the two in

any part of Europe; the expression being that "an enttrdynew
creation had succeeded to muversal decay and death."

In speaking of the Alpine equivalents of the British Lias nnd
Oolite?, SirR. paid a deep-felt tribute to Dr. Riickland, u'ho thirty

years n^o liad led the way in recognizing this parallel ; and Leopold

von Buch was particularly alluded to as having estabhshed these and

other comparisons, and as liaving shown the extent to which large

portions of these mountains have been metamorphosed froin an earthy

into a crystalline state. In treating of the cretaceous system it was
shown that the Lower Green Sand of England, so well and so long

ago iUustnted by Dr. Fitton, was represented in the Alps by large

masses of limestone, since called Neooomian by foreign geologista.

Emphasis was laid npon tiie remarkable phenomena, lliat every

where in the south of Europe (as in the Alps) the Nummulite rocks,

with the * flysch ' of the Swiss, and the ' macigno ' of the Italians,

have been raised up into mountains together with the Hippurite and
Inocerami rocks, or the chalk on which they rest ; and hence it was,

that before Sir R. made his last sun-ey of the Alps, the greater

number of geologists clasped the Nummulite rocks with the cretaceous

system, and considered them both to be of mediaeval or secondary

age. But judging from the fossils which differ entirely from those

of the chalk (except at the beds of junction) and also from their su-

per-position, he had referred these Nummulite rocks to the true

lower tertiary or Eocene of Lyell. Beds of this age, though once

merely dark-coloured mud, have been converted into the bard
alBtea of Glams with their fossil fishes (among whieh eds and bar*

rings first made their appearance) ; other strata of this date contain

the well known fishes of Monte Bolea ; and others again have been
rendered so erystaUine amid the peaks of the Alps as to resemble
primary rocks, so intense have been the metamorphoses

!

Dwdling for a few minutes on the atraospheric conditions which
prevailed after the elevation of the older tertiary, Sir R. inferred

that a Mediterranean and genial chmate prevailed during all the

long period whilst the beds of sand (Molasse) and of pebbles (Na-
gelliue) were accumulating under the waters both of lakes and of the

sea, and when derived from the slopes of all the pre-existing rocke.

The marine portions of the Molasse and Nagelflue contain the re-

mains of many species of shells now living in the Meditenranean

;

whilst in altematmg and overlying strata, charged exdnsively witii

land and firesh water animals, not one species among many bmi-
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dreds, iiiciudtng numeroas insects, is identical with any form now
living". This point, on which he first insisted on his return from
tlie Alps in 1848, Sir R. had considered to be of paraniount im-
portance in proving, that terrestrial liie was much less endowed with
the capacity to resist physical changes of the surface than submarine
life; for here we have a &una which h Ftiocene in the order of

the strata, and yet is not Eocene in ita animal and vegetable con-
tents.

A certain nnn&ber of the more remarkable animala thatlived dnnng
this yonnger tertiary age were then adverted to, such as the Rhino-
oeroe and other large quadrupeds, the fossil ViverriDe fox (the

original of which was on the table), the huge Salamander (Andriaa
Scbeuchzeri) and a Chelydra which had been described as analogous to

the snapping" turtle of the southern states of North America. These,

with quantities of plants, including small palms, were all indicatives

of a warm and genial climate ; and on «nch sure grounds the second

diagram placed the Alps betoie the spectators as covered with a

suitable vegetation, and with several of the abovementioiied animals

in the foreground.

Having satisfied himself, in common with M. Studer, M. Escher,

and all the geologists who have well explored Hie Alps, that every

where along their northern flank a terrific dislocation has occurred,

amoonting in many places to a total inversion of mountains, be-

tmm the older Tertiary and those yonnger deposits which were
accumulated under the waters during the period he had just been
describing. Sir Roderick then briefly pointed oat that he had demon-
strated in detail elsewhere : viz. that the sands and pebble-beds of

that age had been suddenly heaved up from beneath the waters all

along the outer or northern flnnlc of the chain, so a? to form

mountainous masse?, the inverted and truncated ends of which had

been forced under the edges of the very rocks out of whose detritus

they had been formed.

Before this g:reat revolution had taken place no large erratic

bloclcs were known, but cdter it tliey became common, and were the

necessary production of that intensely cold climate to which the Alps

were then snbjected ; a change of which their snrface hears distinct

cvidencie*

During the same period the low conntries of northern Europe
were covered by an Arctic Bea. If such waters then extended to

the Jura and the Alps» icebergs and rafts must have been detached

from the latter, carrying away blocks of stone northwards, to be

dropped at intervals* just as it ha? been demonstrated that the

Scandinavian blocks were dropped in Prussia, Poland, and the low
lands of Russia, when all those regions were under the influence

of an Arctic sea. Bavaria, and the lower parts of the Cantons Vaud,

Neufchatel, and Berne, were, it is supposed, then covered by waters

which bathed the foot of the Alps.

That the change from a former genial climate to the first great
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period of cold was a sudden one is further sastained by the fact,

that the inclined strata in whicli the Mediterranean animals are

buried, are at once covered transgressively and unconformable by other

beds of gravel, shingle, and mud* in which the reraains of plants and
animals are those of a cold diroate.

The third scene, therefore, exhibited the sands and pebbles of the
genial period thrown np into mountains on the flanks of the diain,

the peaks of which were probably covered for the first time with

snow* end from the openings of which, whether protruding to the
sea-shore or into deep fiords or bays, glaciers and their moraines
advanced, from which ioe*bergs or rafts were floated away as sag*
gested.

In concluding Sir Roderick thus expressed himself : — *' Ifaving*
•* thus now conducted you rapidly through the most proiiiiiient

•'changes which the Alps have undergone, from the first period when
*' tht y had emerged, probably as an archipelago of low islands in a
'* tropical climate, ta that epoch when the animals and plants living

npon them indicated a Mediterranean temperature, and then to that

Arctic period, the conditions of which I have just been disenamg,
"I have no longer to call for yonr assent to any inferences of
" the geologist, which all of you are not perfectly competent to on*
" derstand.

" To conyert the Alps of the earliest glacial period into the Alps
" of the present day, you have only to figure them to yourselves, aa
" raised 2000 or 3000 feet above the altitude which they are sup-
•* posed to have in the diagram last exhibited. All their main
•'featuii ^s remaining the same, you would then have before von, the
*' present Alps and their valleys, irrigated by lakes and rivers instead
•* of bays ; and in place of the waters sketched in beyond them as
"in the painting, with ice-bergs floating upon them, you will then
*' have dry mounds of gravel, sand, and blocks, which were accumu-
" lated under the former waters ; such, in a word, ^^ now constitute
" low hills and valleys and all the richest land of Switzerland and
" Bavaria, where man has rephoed the rhinoceros and turtles of one
"period, and the icebergs of another. You who have not visited

"this noble chain, and who wish to judge of its gorges, peaks, and
" precipices have only to consult the views of our associate Brocke-
don, in order to have nature in her preF^ent mood, brought in the

"most telling manner before you. But those of vou who really
" wish to grapple with the geoiotrical wonders of former days, may
** look at the flanks of the Rigi from the lake of Lucerne, whence,
•* even from the deck of the rapidly passing steamer, you will see
** how that great pile of pudding-stone, every pebble of which
*• has been derived from rod^s in the chain more ancient than itself,

«has been lifted np from boieath the waters in the manner re-
" presented ; whilst if you continue the same traverse up the Lake to
" Altorf, you will pass by numerous extraordinary folds and breaks of
" the.secondary Umestonee, and pf the older Tertiary or Nummidltie

Digitized by Google



185i*J OF THK ROYAL INSTITUTION. 35

"rocks. Such a doubling" or crumpling up of these strata, you may
"then pei chance a^Tee with me in thinking, was in a great measure
"the result of lateral pressure between two great masses; the crya-
** taUine centre of the chain upon the South, and the newly upraised

^deposits on the North, of which theRigi is a smaU part only, which
"ktter having been intruded upon the terrestrial suiiaoe, necessarily

"ootnpressed the pre-existing formations into a smaller compass,

"if more adventarous, yon should climb to peaks rising to 8000 or
"9000 feet above the sea, that flank the central summits, you may
' there satisfy yourself, that deposits, which were once mere mud,
"fanned during the same time as our sliglitly consolidated London
" Clay, have been in many parts converted into schists and slates as

"crystalline as many of the j^o- called primary rocks of our islands.

"So intense has been the metamorphosis !

" In speaking of the last changes of the Alps as stupendous, I

"know it may be said tliat, in reference to the diameter of the planet,

"the highest of these mountains and the deepest of these valleys are
" scarcely perceptible corrugations of the rind of the earth. But
"when we compare such asperities with all other external features of

"tUs rind, they ore truly stupendous. How, for example, can the
" observer travel over vast Surfaces such as Russia, and not be able

"there to detect a single disruption— not one great fracture, and
"no outbursts whatever of igneous and volcanic rocks ; but, on the
" contrary, a monotonous and horizontal sequence Of former aqueous
" deposits, which, simply dried up, have never been disturbed by any
" violent revolutions from beneath, and then compare them with the
" adjacent Ural mountains, or still better with the loftier Alps, and
" not be impressed with the grandeur of such changes ?

" And here my auditors will recollect, that even beneath and
"around this metropolis they can be assured by finding extinct

••fossil maiiiUialia, that such also have been the dmng-es, though on
" a less scale, in our own country. The large extinct British
" quadrupeds necessarily required a great range for their sustenance.

"They had doubtlessly roamed from distant tracts to our lands
" before the straits of Dover were formed and before the British
" donsinioDa were broken into isles. Our great insular dislocations
" ivere, I eonceive, coincident with that striking phenomenon in the

"Alps on which I have tried to rivet your attention, when the first

" facial and icy period affected so large a portion of this hemisphere,
" and when large portions of our northern lands formed the bot-
" toms of an Arctic sea. But such tracts were bidden to rise again

"from beneath the waters and constitute the present continents
*' and islands before man was placed on the surface. Our race, in
" short, was not created until the greater revolutions of which
"I have treated had passed away.

" These grand dislocations belong, therefore, distinctly to former
"epochs of nature, and their magnitude i» enormous when compared
" with any tiibg which passes under our eyes, or has been recorded
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in human history. At the same time geolof^ists have shown upon
"clear c\idences, that during the long and comparatively tranquil

" former period which intermitted with geological revolutions, there
** was a conatant exhibitioo of diunial agencua aimilar to thoae whidi
*' prevail in the present world. In thoae older timea* rain must have
"&Den as noWj volcanic forcea mnat have been active in acattering

aahea far and wide* and in epreadrng them ont together with sheets

of lava beneath the waters,— gradual movementa of oacillation

" and moderate elevations and depressions mosthave occurred*^ long
" continaed abrasion of the sides of mountains must have produced
** copious accumulations of * debris * to encroach upon lakes, the
" overflow or bursting of which mav have sterilized whole tracts.

" All such and many more modihcations of the ancient surfaces of

"the o:lobc, including- many sliijht breaks in the long career, were
doulitlesbly couiiiiuii to all epochs. But whilst no such operations

*' can be compared with those phenomena of disruption and over-
" turning of mountain masses which have been specially dwelt upon
''this evening, so also according to my view it is impossible, thai any
" amount of small agenciea, if oontimved for railliona of years, could
** have produced su(£ results.

*' In thus attempting to shadow ont in the space of an hour all the
" chief formations and transmutations of a chain like the Alps, I have .

" probably laboured to effect what many persons may deem impossi-
" ble ; but I have thought that some at least of these evening dis-
** courses should awaken the mind to the larger features of each
" science, the details of which must be followed out in courses of

"lectures. I would beg, therefore, those persons who have not
" studied geolosry practically, to dwell chielly on the facts brought
"forward, and to believe that they are inoispiitably and clearly

"proveu. They tell us unmistakeabiy Low different creations of
" animal and vegetable life are entombed in these vast monuments
" of ancient nature, and they reveal to ns that each creation of the
'* auccessive inhabitants of the surfoce lived during very long periods

"of time. They announce to us, in emphatic language, how
" ordinary operations of accumulation were continued tranquilly
" during very lengthened epochs, and how such tranquillity waa
" broken in upon by great convulsions.

" Being thus led to ponder upon the long history of successive races
" and also upon some of the most wonderful physical revolutions the
" chain has undergone, we cannot avoid arriving at the belief, that,
** in addition to many other great operations, the disruption which
" upheaved the middle and younger Tertiary formations from beneath
" tlie waters, and threw them up into mouutaiu masses accompanying
" the production of the first great arctic period known in the history
" ofthe planet, waa a change ot inmeasurahle intennty. That change.
*' in short, by which aperiod of snow, ice, glaciers, floating ice>bergs,

«« and the transport of huge erratics hr from Iho sources of their
" origin^ suddenly followed a genial and Mediterranean dime !

R. I. M.
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III the Library, were exhibited «

A Series of Original Views of the Alps by W. BrockedoQ» £a^.
Talbotypes taken in Italy by E. Kater, Esq., M. R. I.

Specimens and drawings of the Caddis-worm, by Mr. T, L.
Shuckard.

Centrifiigal Fainp« by Mr. Appold.
Fish from the Lias, Bairow-on-Soar [by Mr. Tennant] ; &c. &c.

A horscshon inagnet, made by ]M. Logeman of Haarlem accord-

ing to the mstructions of M. Elicis, was placed on the table bv Mr.
Faraday. Its weight was 0 98 of a pound and it could carry above
27 lbs. In tbe expression of the force of a horseshoe magnet de-
duced by M. Hacker (p. 28), tbe power of a magnet of n kilo-

g^rammes weight is 10*33 n -| ; in the present case the co-e&cient,
instead of being 10*33, is double that amount.

WEEKLY EVENING MEETING,

Friday, Maich 14.

Sib Cbaelss FxuiOws, V. P. in the Chair*

Dr. Gull,

Om lemepoints in the Phfsioiogy of Voluntary Movement,

Ths Lecturer began with some observations upon the distinctions

wbidi exist between voluntary movaneats aod the phenomena of

motionm dead or inorganic masses. In voluntary movement the

atimnlas is wUkm and independent, the elements which are brought

into play are numerous and complex, and the result is the fulfilment

of a purpose designed by the individual.

On the contrary inorganic movements are due to an impulse from

wUkimit the motion is more general^ and does not fulfil any direct

design.

In the constitution of animals, besides those which aie voluntary,

there exists the mechanism for a number of subordinate movements,

which, although they do not present a complete gradation to the

inorganic forms of motor force, yet follow directly from the ^jliysical

structure of the body, and are altogether independent of the con-

sciousiiess and will of the individual.

The object of the Lecturer was to show tbe relation of voluntary

novements to this substraftum of natural actions.

In order to elucidate the subject, attention was first drawn to the

vertebrate skeleton forswimming, flying, burrowing, leaping, running,

and walkmg, and to the purpose which governs £eee modllcations

;
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namely, Twiety of oluntary moYement aocoidiiDg to tke purtimlar

requirements of each aiiimaL

Man» by his adaptation to the erect podtioii, presents the highert

iUustraticm of this vertebrate intention. His anterior extremities,

liot being employed in locomotion, are left free to become the minis-

ters of more subtle volitions, to which they are well titted by the

unfettered condition of their parts, and by their capability of iommg
an almost infinite variety of combinations.

On reviewing the extent and kuid of moveujent enjoyed by the dif-

ferent members of the aumial kingdom, it seems probable, that in

many of the lower forms, the phenomena are of an entirely physical

nature, and that voluntary power is not manifested untfl we have a
corresponding developement of the senses.

The expression " Corpus antmale machina mnscalaria Is rightiy

applied to ti^at apparatus of bones, mnsdes, nerves, and myehm*
which is arranged for our use and snbordinated to oar will. Nor
Is there anytliing contradictory to freedom in the admission of a
pre-arranged mechanism to minister to voluntary action. The law
of limitation Is expressed in the anatomical structure of the parts.

In the lower animals thi« is very obvious :— for instance, although

the bird has the power of employing its wing at will, yet in the wmg
itself there is limitation to certain kinds of movement, namely, to

folding or extending it, but there is no freedom for other motions.

What is true of the coarser parts seems to apply to the more delicate

arrangements in the nervous structure, although they are too

delicate for our present means of unravelling and displaying them,
and we are left to read thdr anatomy by the physiological phmiomena
they present

The diaiacters of the myelon which entitle it to be considered

an Independent element of the nervous system were brought under
notice. Its developement at different parts bears a proportion to tiie

corresponding segments of the skeleton. In illustration, its uniform

size in the viper, and the cervical and lumbar enlargements in the bird,

as also the mode in which the nerves arc connected with it, were demon-
strated. The anatomy of a plexus seetns to p:ive n«j a striking proof of

myelonic origin of nerves, as fj])|)oscd to the theory which admits of

their direct continuity upwards tlirough the myelon lo the brain.

When the motions of the segments of the skcktou are simple, as occurs

throughout the whole length of the body in the vipei , and m the

cervical and dorsal regions in the bird, the nerves arise by single

roots ; but where the nervous supply is to parts complicated in their

structure and adapted for varied movements, the nerves arise by
many roots. Thus If we divide the nerves of the brachial plexus of

the bird into four sets, one for folding the wing, one for unfolding

it, one to go to the strong muscles of the shoulder, and one to tl»

* This term is tised as first proposed by Professor Owen, to designate the

series of nervous centres commonly called Spinal Chord,
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scapular muscles, we find that each of these sectious is counected by

four distinct roots with the common myelonic centre.

In man five aegmeots enter Into the Ibnnation of the en-

largement from which the nerves of the hrachtal plesras are

derived, and the different sets above enmnerated may he shown to

hcve connexions for the most part with the whole of them, or at

least with four out of five. For instance, the nerve which supplies

the muscles for extending the arm and the fingers (radio-spiral), if

traced to the myelon, will be found to divide into fiv0 roots, and the

same may be said of the nerves belonging to the other sets. These
facts can scarcely admit of any other ezplanation than that here

given, naraely, myelonic origin.

The independent mechanism of this system was illustrated by
reference to the ordinary functions of breathing, swallowing, the

motions of decapitated animals, and some morbid states.

The supposed existence of two systems in the body for motion,—
one naechanical, having its roots in the myelon, and the other voli-

tional, having its roots in the brain,— was considered inadmissible.

There is probably but one system, namely the myelonic, which is

aobordinated in different degrees to the encephalon (brain), according

to the pmrpoees it is intended to sdbserve. Ilioie parts of itwhich are

incommnnication with the nerves supplying tiie extremities, are com-
pletely snbordinated. Others, as for instance those which give

origin to the nerves of respiration and deglatition, only partially so

;

by this subordination, animals have the power of producing their

various volitional movements through the instrumentality of a system

whose power is in itself, but under the restraint and direction of the

will.

On considermg the steps of the process by which we use this

ini'clmrji?m, it will be readily admitted, thai subjectively » we have little

or no mfluence. Thus, however well we may be acquainted with the

structure and position of the mufcclea and nervea of oui arms, we
cannot excite directly any one of them we may desire to select. Such
power, if we possessed it, wdddhe altogether useless, inasmuch as by
fiur the largest nnmher <tf men, and iSl animals* must ever remain

ignorant of thdr own atmctore. On the other hand an
mtmiwm instandy eaUs forth the meana neceaaary to produce the

desired resolt* As by the piinciplea of common sense (using this ex-

pression as Rdd used it) we refer sensations to the objects producing

them, so in the use of our muscular machine we have no other guide

or power than this olffecHve one, which our proper constitution sup-

plies.

The relation of external impressions to resultant movements is

therefore of particular interest. It has been already stated, that some
animal movements arc merely physical (auto- myelonic) excited by
external impressions and unattended by any consciousness. Next to

these and in close alliance with them aie movements also following

directly from an external naprtbsion, which although it be felt, still
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the movement is sponteneoos and not willed. For instanoe, a ray of

light fiedling on the sensitive surface at the bottom of the eye (retina)

produces a contraction of the pnpil, a movement of which we are en-

tirely unconscious. Irritation of the lining of the nostril is followed by

an irresistible tendency to motion for removing it (sneezing-). In a

still higher series, we have the mechanism brought out by conditions

more complex than mere sensations. The emotions, aneper, joy,

sorrow, though based upon the paycliical constitution, yet have a

mechanical expression independent ofthe will ; the contraction of the

muBcles of the 0ice wying precisely according to the kind and de-

gree of Ibe emotion, and thus forming a language winch we instancy

read, a language which is nndiangeaUe and nniTersat and withiNit

compact or imitation.

Frmn thie euhetratnm of natural actions, we pass to soeh as

are voluntary, over which we feel we have power. Diese, as we have
previously seen, are also related to external impressions. It has been
stated that the elements of the motor mechanism are not directly

submitted to the will, and that we require an objective impression

or un objective design, to guide ns. If tlie objective impressions

are confused, our volitional power is for the time disturbed ; hence the

unsteadiness which folkuvs upon looking at a moving object, as a

railway carriage m rapid motion, wlien we are so near to it that it ex-

cludes objects at rest ; hence also much of the anateadiness which fol-

lows npon ordinary giddiness. The office of sensation as a goide to

onr volontary movements and as MUffgeHhfe of them is also wdl illns-

trated in the teaching of deaf-mates. The mnscidaT system of the

organs of Toice in these persons readily obeys the stimnlns of phy-

taal or emotional impulses, for they cry and shout; bat it lies

unused as an instrument of volition, until through the suggestion of

the sense of touch its vibrations are excited, afterwards to be vocalized

into speech bv the imitative teaching of the eye. Althous^h by the

aid of these two senses mutes may be taught to use ttie muscles for

speech, yet their voice never fails to show a want of delicate direction,

which the ear can alone supply ; hence the monotony of their ex-

pression so characteristic of this deficiency.

As the rays of hght by which we acquire a knowledge of external

objects are inverted in the eye, so that images are painted reversed,

it has been a problem of diflkolt solution to aooonnt for the corre-

spondence of the impressions received through the eye, with those

received through the touch j for it is obvious, thai any want of cor-

respondence must of necessity lead to confusion. There are some
drcnmstances connected with the subject of voluntary movement
now under oonsideration, which bear upon the explanation of this

seeming contradiction. The eye presents us with two sensitive

surfaces— the anterior and exposed part having sensation common
to that of the surface ffenprallv, and the posterior and deeply seated

part for the rccej^tion of luminous rays (the retina), having its own

, special reaction. By the rotation of .the globe upon its axis, these
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mr&oes are necessarily moved at the same time in opposite direc-

tk»i IS regards superior and inferior. This invmion <tf nMrpemenk
prodnoes a oorrespondeDce between impressions made npon the
sntee of the body and those which result from the stinudns of
light npon the retina; for the same movement which directs the

transparent and exposed surface upwards, also brings the retina

downwards into those rays of light, which, coming from above have
undergone mvmion in the eye by refraction.-»Bnt if the ssme
voluntary movement places both sensitive surfaces in the same
relation to the object, there can be no want of correspondence.

In no instance m the body is the connexion between sensitive

surface and muscular movement more exact, than in the necessary

convergence of the optical axes of the two eyes upon the same
object, in order that we may receive a single impression. This
necessary cunsensual movement seems to lie at the foundation of a

carious and hitherto unexplained arrangement in the nervous system.

It is weU known that the right hemisphere of the brain presides

over the movements of the left side of the body, and the left hemi-
sphere over the right side of tiie body. It is equally determined
that the kit optic centre (optic lobe) is in relation with the right

eye and vice versd : so that blindness of the opposite eye follows

i^on disease or injury of either optic lobe. By means of this

crossed relation (the third pair of nerves being an ezcq[ition) the
eyes are by the action of one hemisphere made to converge upon
an object when it is situated either to the ric:ht or left side with

the same taciiity as wlicii the object lies directly in front of the two
eyes and affects both hemispheres.

The relation of objective impressions to animal movements seems
to be an essential one. In the luwer series of such phenomena (the

physical, aisthesical, and emutional,) external impressions are suffi-

cient, without any implication of the will, to bring out theur naturally

associated 'results; but in the exercise of volition, though sensaticm

takes a sabordinate position as a cause, it has an essen^ office as

guiding ns to the instinctive use of that complicated arrangement
of parts, cf whose existence we are naturally ignorsnt, and which
rightly to know challenges our highest efforts.— And not only does

iensation thus guide us in the beginning, but when our voluntary

actions have been often repeated, it stands in a yet closer relation,

and fonns the basis of habit, so far as it depends upon mechanical
sVill. Bv habit, the suG^gestions of sense call forth the most com-
plex movements, and so spontaneous!)' that they seem the expressions

of a natural law requiring only the assent of the will Jor their per-

fmnance* W, W. G,

In the Library, were exhibited :
—

A Chinese Sun-dial and model of a Chain-pump; and Chinese

and Hindu playing-Cards ; Chinese Document, with the Em-
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peror« autograph, and Sir Georfz^e Staunton's Credentials to the

Court of Japan and Cochin-China [by the lloyal Asiatic Society],

Bodley's Revolving and Sliding^ Window-Sashes [by Mr. Bodley].

Specimens of Plumose Alum and Minerals [by the Pharmaceutic^
Society] •

Enlarged ^^odel of tlie Lever Scapement [by Mr. Bishop].

A Small self-inking rnnting Apparatus [from the Bank of England].

Talbotypes-* Portraits and Views [by Messrs. Henneman and Bla*

lone].

Patent Pearl Glass Pictures [by Mn Lane]*

WEEKLY EVENING MEETING,

Friday, March 21.

SiB Charlbs Fbllows, y. P. in the Chair.

Mr. Brockbdon,

On some Properties peculiar to Caoutchouc, atid ihcir Applications^

Caoutchouc is a vegetable constituent, the produce of several trees ;

the most prolific in this substance are, Siphonia Caoutchouc, Urceola

EUtstka, Ficus Elastica, Sj c. ; of these the S^homa Caoutchouc extends

over a vast district in Central America, and the caontchonc obtained

from this tree is best adapted for its manufactures. Over more than

10,000 square miles in Assam the Ficus Elastica is abundant. The Ur*
ceola Elastica (which produces the Gintawan of the Malays,) abounds
the islands of the Indian Archipelago. It is described as a creeper in in

of growth so rapid, that in five years it extends 200 feet, and is from

20 to 30 inches in girth. Tliis tree ran, without being injured, yield

by tapping, from 50 to 601bs. of caoutchouc in one season. A
curious contrast is exhibited in the tardy growth of the tree from
which the Gutta Percha is obtained. This tree does not come to its

prime in less than from 80 to I'iO years. The produce caaaot be

obtmned but by the sacrifice of the tree. It is found in a concrete

state between the bark and the wood alter the tree has been cut

down, and it is in this condition that, having been scraped out, it is

sent to our market.

Wlien coagulated by evaporation or agitation, caoutchouc sepa-

rates from the aqueous portion of the sap of the trees which yield it.

This solid and fluid cannot afterwards be reunited, any more than
butter is capable of mixing with the milk from which it is separated.

Caoutchouc is a hydro-carbon. This chemical character belongs to

all varieties of the substance, and many other vegetable constituents,

though they diiler materially in physic^ qualities. Some specimens
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are harder than Gutta Percha itself, while others never solidify, but

remain In the condition of bird*liine or treade.

The process termed the vukamghg of caoutchouc was diacovered

hy Mr. Thomaa Hancock in 1843.-^A sheet of caoutchouc immerged
m melted aulphnr absorbs a portion of it, and at the same time it

indergoes some important changes io many of its characteristic

properties. It is no longer affected by dimatic temperature ; it is

neither hardened by cold, nor softened by any heat which would not
destroy it. It ceases to be soluble in the solvents of common caout-

chouc, while its elasticity becomes g^reatly augmented and permanent.

The same effect may be produced by kneadinf^ sulphur into

cnnutchouc !)y means of powerful rollers; or the common solvents,

n iplitha and spirit of turpentme, may be charged with a sufficient

amount of sulphur in solution to become a compound solvent of rub-

ber. In these cases articles ntay be iriade in any required forms

before heating for the change of condition. It is necessary, however,

for this purpose, that the form should be carefolly maintained

daring the exposure to the heat necessary to tSkct the vulcanizatioii

which leaves it in a niormal state. A vulcanized solid sphere

of 2^ inches in diameter, when forced between two rollers ^ inch
apart was found to maintain its form uniujured. In fact, it is tha

exclusive property of vulcanized caoutchouc to be able to retdn any
fonn impressed upon it, and to return to that form on the removal
of any disturbing force which has been brought to act upon it.

Caoutchouc shghtly expands and contracts in different tem-
peratures ; it is also capable of being- condensed under pres^'nre.

A cube of 2^ inches, impactly secured, was subjected to a force

of 200 tons. The result was a compression amounting to ^ ;
—

great heat appeared to have been evolved, and the excessive elasticity

of the substance caused a fly-wheel weighing five tons to recoil with
an alarming violence.

The evolution of heat firom caoutchouc under condensation is a
property possessed by it in common with air and the metals. It

differs, however, from the latter in being able to exhibit cold by re-

action. Mr. Brockedon stated that he had raised the temperature ofan
OQBce of water 2* in about 15 minutes by collecting the heat evolved
by the extension of caoutchouc thread : he refers this effect to the
change in specific gravity. He contends that this heat thus pro-

duced is not due to friction ; because the same amount of friction

is occasioned in the contraction as in the extension of the sub-
stance, and the result of this contraction is to reduce the caout-
diouc thus acted upon to its original temperature.

Amonp^ the latest applications of the elastic force of caoutchouc
— the chief purport of Mr. Brockedon's lecture» attention was
directed

:

1. To Mr. E. Smith's Patent application of tubes of vulcanized

caoutchouc as torsion springs to roller blinds,— adjusted to the heavi-

e«texternal blinds of houses, or the most delicate carriage blinds ; and
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•qnaDy applicable to docka and wioaa machiiiaa as a motive
power.

2. To the raising of weights (Mr. Hodges' Patent applioatton)*

Short lengths of caoutchouc (termed hy him Vulcanized power-pwr"
rhases) are fsuccessivelv drawn down from or lifted to a fixed henring,

aud attached to any weight which it is required to raise ; when n suf-

ficient rminher of these power-purchases is fixed to tiie weight,

their combined elastic force lifts it from the ground. Thus ten

purchases of the elastic streng'th each of SOlbs. raise 500 lbs.

Each purchase is six inches long and coiitains about l^oz. of

vulcanised caoutchouo. These ten purchases, if stretched to their

luntt of daatidty not of their coheiiTe strength, win lift 650Iba.

Tbia power— the aocnmiilatioii of elaatic foroe though it ohey the

conunoii law of mechanical powen, dtfisra enongh tobe diatingaidied

as a new mechanical power.

The same principle is applicable to rdieve boats in tow from the

atrain they are subiect to, and to eaaing the atrain on ahi^'a cablea.

especially where several boats are towing one vessel.

3. Applied as a projectile force. A number of power-purchases,

attached to the barrel of a gun constructed to project harpoons,

will exert a power if suddenly relieved proportioned to their aggre-

gate forces.

Similar contrivances have been made for projecting balls 200
yards or more: a charge of No. 4. shot can be thrown 120 yards.

On the same principle a bow was contrived in which (reversing the

naval §orm} the string alone was elaatic ; this bow tlvowa a aO-indi

arrow 170 yarda.

There were ako exhibited adaptations of tiiia material^ for reatratn-

ing furious horsea.^for slinging horses whoae limbs have been
broken,— for enabling bed-ridden peraona to aiaist themselves,

—

for atrengthening feeble joints* and many other new and valuable

purposes* W. B*

In the library, were exhibited :—
An antique Atlas (said to have belonged to Prince Talleyrand)

drawn on parchment by Niodha VaUard of Dieppe, in 1547,
Uhiminated in the style of the ancient Misaala* and iUnatrated

. with viewa of the variona countriea and figurea of Iheir inihabi-

tanta and animals, and upon which a Leetnre waa read before tibe

Institute at Paris, in 1 807» by M. Barbier doBocage [by SirThomas
Phillipps, Bart. M.R.I.]

British Minerals [presented by Adam Murray, jun. Esq. M.R.I.]
Piece of Stucco from the Alhambra, and of Tessellated Pavement

from Glastonbury, Models of Rudders, a Persian Astrolabe* &c«
[from the United Service Institution]

.

Fish from the Red Sand-Stone, Fifeshire [J. Tennant, Esq.]

Specimens of Gutta Percha Manufacture [Messrs. Thorn & Co.}

Digitized by Google



[PQR THE USE OF MBHBBR8.]

ISoral %niStitution ot (Bxtat istitaitu

1851.

WEEKLY EVENING MEETING,

Friday, March 28.

William Pole, Esq. M.A. F.R.S. Treasurer, in the Chair.

Nbvil Story Maskelyne, Esq., M.A.

On the Camiemon of Ckmical Farces with the PolarizaHon of Light.

Any facts which can throw light upon the ultimate molecular

structure and condition of chemical compounds, cannot fail of pos-

sessmg interest of a high character, as well for those whose
thoup:ht8 only casually dwell upon questions of physical science, as

for the mathematician and the chemist. To the mathematician,

i&deed, they would, if completely imfolded, supply the data for him
to undertake the resolatioii of the questioiiB of chemical combination
and chemical change, by treating them as problems involving the

action of mechanical laws ; to the chemist, the acquisition of such
knowledge would be the removal of some of the profbundest diffi-

culties of his philosophy : but such knowledge is only to be sought
b the most difficult paths of the whole range of science. The
qne«:tion of the connexion of chemical type with crystalline form,

the fruitful cause of so much contention amonc;' mineralogists as to

the questions of mineral species, is one on which we have no com-
plete and sure knowledge ; for the facts of dimorphism show, that

im[)licatc'd with this question are the actions of other forces, such as

electric condition, and above all the mysterious molecular alterations

induced by heat. Another direction in which such inquiries have

been pursued, has been in tracing the phenomena resulting from the

property possessed by many bodies, ii modifying a plane-polarized

nj of light, by what is termed circuJar-polarization. This property,

from its being proved to be, in a large number of cases, an expression

si the molecular structure of the substance, and as such inseparable in

many cases from its chemical existence, may be taken, whenever
this can be shown to be the case, as an evidence of its individuality,

and mav be u!=ed to determine the question of the permanency or

transitorv clinrncter of the molecular type of the substance. The
information thus gained Tnay be but vaguely defined, and the truth

btit darkly seen, yet does it nevertheless afford a valuable and

interesting point of view for studying the molecular nature of bodies,

No. 4. E
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M. Biot hap been for forty years enriching cheraico-physical science

by a series of memoirs detaihng- the results of his study of these

phenomena. He has there shown the value of this means of tracing

changes in chemico-molecular constitution.

M. Pai^teui has caiiied forward this iuquuy into a new channel

by tracing a connexion between this property m sobetances, of

drcttlarly polarizing ligbt, and their cryataUtne character.

Bat as it would he impossible to explain the nature of his inveati-

gationa, or their reaolts, without a preliminary knowledge of the

meaning of the terms *' drciilar polarization/' and " hemihedriam/' it

was necessary first to enter a little upon the explanation of them.
Accordingly a ray was explained as being a direction of ligbt,

having no relations to space which differed from each other in

directions perpendicular to its length. Thus without complicating

the subject, by using the language of the beautiful wave-theory,

a ray might be imagined as a cylinder of minutest diameter

but indefinite length. Wlien such u ray is reflected at a cer-

tain angl^ from glass or such like substance it is split into two

;

one going into, and through the g^ass if it be not opaque, the other
* being refteeted from it. These two rays no longer possess the same

'* liheence of sides" as the original ray. Fc^ the one has besa as it

were flattened down to a " strip,'' while other has also been flat«

tened similarly into a "strip," but the latter strip is at right angles

in regard to its ** flattened plane" to what the other is. A similar

bifurcation of the ray is produced in the interior of what are called

doiilily refracting crystals. This bifurcation and flattening of the ray

is termed " plane polarization " of it ; and it is so far a true inPtance

of polarity—as that the two rays have equal and similar properties in

opposed directions.

This was exhibited by the Lime-light. The double image of a

smaE rotmd hole formed by a crystsl St Iceland spar was thrown on
a sereen, aikd each beam shown to be most capable of refledtioii in a
plane in which the other was incapable of being reflected at all. Hie
action of the tourmsline as a doubly refracting crystsl whiob absorbs
one of the mys Was then explained ; and it was lllown that the posi-

tion of the tourmaline in which it intercepted one ray entirely; was
exactly the position in which it ^ave the other ray free passage.

The optic axis of a crystal was then defined to be a direction in it

along wliich tlie light could pass through the crystal without under-
going any change whatever. The central ray of a polarized beam of

light, traversing a piece of calc spar along its optic axis, was shown
to be intercepted or transmitted by a tourmaline, precisely as if the
section of the crystsl of calc spar were away.
An exception was however stated to exist to this law of tiie

neutrality of the optic axis. When a section of quartz, cnt so that

the beam could career along its optic axis* was put in the path of
the polarized ray, it was found that instead of permitting the ray to

be eclipsed by llie tourmaline ^en this was plaoed in Sue position
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to eclipse it, that ray on the contrary feli on the screen endowed
with beautiful colour ; and furthermore that the rerolation of the tour-

maline induced the most brilliant succession of colours, in the order,

in the instance exhibited, of red, plum-colour, blue, green, orange, red.

It was shown, however, that another specimen exhibited these colours

in the reverse order oi red, orange, green, blue, plum-colour, red; in

wiiich order the former specimen of quart/ produced these colours

when the tourmaline was turned in the opposite direction. Hence
these are termed right and left handed polarizations. The whole of

these phenomeiia were attributed to a oomplicated set of movemeDts
of the light wftfaia the crystal* the remUmi of whieh was practicaUy

& rotation of the plane in whidi the ray was capaUe of being i-e-

flected,*— so that the thid»r the eryatal, the further roond the tour-

maline had to be turned to permit the ray to pass it, or to be edipsed,

as the case might be. The opposite order of the colours was ex-

plained by the fiction of supposing the one to be the effect of a left

handed thread to the screw and the other of a right handed tlii^ead

chamcterizing the spiral in which the plane of polarization was sup-

posed to rotate. Of course this was onlv a popular way of explain-

ing the phenomenon, it beine: really due to a more complicated series

of nriovements which were explained by Fresnel in the most
triumphant manner by the wave theory.

The colour was accounted for by the idea of the red following a

longer spiral (having a ooaner thread to the screw) than that of

tiie orange, this than the yellow, and ao on up to the violet.

Without the toumialinein front all woold emerge and form white

light ; but the tourmaline only allows such rays to pass it as are

capable of passing it in its particular position ; t. e. only such, the

rotation of wliose plane has brought them round to the position of

the plane in which the tourmaline lets the light through.

The singular fact of amethyst being a combination of alternate

layers of right and left-handed quartz was then exhibited, both by
throwiiij^^ tlic image of the alternate layers on the screen, and after-

\vLud> ])v bhowing that the g:enend effect of a traversing polarizing

beam was to produce a neutrality of action. Other substances,

however, produce phenomena of circular polarization. Uncrystallized,

fuaed tartaric add, and barley sugar, &c. produce them ; and these

bodies when disaohred, and many more in the form of liquids also, do
so, some of which were exhibited. But the silica of which quartz

consists entirely loses this propert}' when divested of its crystalline

character, whether artificiaUy or in its natural state as calcedony,

opal, &c. All other bodies retaui it so long as their chemical

molecule retains its individuality of character.

The next point to be made clear, was the meaning of that form

of crystaUographic developernent called " lleniihedrism." Haiiy's

great law was, that similar edges or angles were always sirailaily

modified. The nature of similarity in edges or angles was then

pointed out, and tlic general idea of many crystallogi uphei^ of a
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gort of nucleus or primitive forra existing- on which the crystal was

formed, was explained, as also the nature of the developement of

such a crystal by the modifications placed on the edges and angles

according to the law hefore mentioned. But the ezceptiofn to that

law was not le«8 remarkable for its generality of character than

the law itaelf. Thia exception conaiata in the iact that very oftea

cryatala are found in which not every similar edge or angle was
modified, but where every aUenmte aimikr edge or alternate similar

angle was so. Thia circumstance was then illustrated by the actual

truncation of some models ; and it was shown that such alternately

developed or hemthedral crystals may be right and left, the upper
terra innl modification being to the right hi the one case, and the

corresponding and similar lower terminal modification being then to

the left, while in the other case they are exactly the converse. Hence,
one crystal is, as Pasteur describes it, superposabie to the

other ; the one is as the image of the other reflected in a mirror,

as the right hand ia compared to the left.

• A beautiful connexion waa then pointed out, aa eatablished long

ago by the acute obaenration of Sir J. Herachel, that the plagiedral

iacettea of quartz indicated, by their relatiye poaltions on the crystal,

the direction in which the cr3r8tal would rotate the plane of polari*

zation. The crystallographic character of these facettes was thra
pointed out, and their connexion shown with this hemihedrism.

But the most beautiful instance of tlie connexion of hemihedrism in

crystals with the direction of the rotatory power of the substance of

which they are composed is atfbrded by the recent disco \ erjiis of

Pasteur, which may now be almost traced to a law, enuiiciaLijtl thus :

that where a substance is hemihedric when crystallized, and pos*
aeaaea the rotatmg character, the direction of the rotation ia

indicated by the nature of the hemihedriam.

Faratartaric acid waa then introduced. It waa deacribed aa ex*
tremely like tartaric acid in its chemical reactions and identical

with it in compoaition. It waa aimilarly formed to the latter, and
waa found only one year in the cream of tartar of the wine of the
Vosges. Pasteur separated the crystals of the Paratartrate of soda
and ammonia into two several sets ; the one set he showed to be
hemihedric to the right, the other set to the left. The former
proved to be the salt of an acid rotating to the right, the latter of one
rotating to the left. On examining these acids thev were found ia

every single property, but this rotation, identical vvjth one another

and with tartaric add. Yet when mixed they formed again the Pa-
ratartaric add, which, like the amethyat, ia without any action of
a rotatory character, and the difference of which from the other two
adds was then exhibited by the predpitation by the latter of a
aalt of lime which did not render either of the fbrnu r turbid.

Mr. Maakelyne then detailed the experiments of M. Pasteur on
malic and aspartic acids and asparagine, and showed how all of

these could he understood to contain chemically a molecular unit

Digitized by Google



1S51.] or VHB ROYAL INSTITUTION.

common to all these and perhaps to tartaric acid, and only modified a

little by the super-position as it were of other substances, in combina-
tion with it, upon the extremities of its molecule.

lie also dwelt ou the possibility of the Paratartaric acid being* a
quadribasic as the tartaric acid is a bibasic acid ; it being on this

view a conjug-ate acid consisting of the two I'.nited tartaric acids.

He then invited attention to the interesting nature of Al. Uiut's inves-

tigation of the action of tartaric acid in solution in water, and he
ahowed that here the acid must be supposed capable of combining
with an indefinite or indeed an infinite amount of water, while in

other cases again, bodies (such as sugar for instance) exercise no
effect upon the water and do not seem to combitie with, but only to

be dissolved in it. The former is an instance of a conthtuims and not

intemattent sort of combination ; and though we need not anticipate

a recurrence of the controversy of Berthollet and Proust, yet this

shows us that the actions of qiiRntitv or mass so dwelt on by the

former are not without a lh c at significance ; and that the power that

can thus enable us to determine such import;mt points iu chemical

statics, is well worthy of the attention of the philosophic mind.

Dr. Bence Jones permitted a Saccharinieter apparatus of Soleirs,

on the double-quartz-plate principle, to be exhibited, and explained

its use. Mr. Tennant also exhibited a mass of quite transparent

Iceland spar, and a beautiful crystal of plagiedral quartz.

Since the delivery of the lecture, a letter has been received from
M. Pasteur stating that he had forwarded for exhibition at and
illustration of this lecture, all the finest specimens of the crystals

which he has produced, which are further illustrated by models and
dincmms. They are the same as those which were exhibited at the

Academy of Sciences at Paris, and the liberality of M. Pasteur's act

will be apprccinted by Members of the Royal Institution, when they

are reminded that the Paratartaric acid of which they are the'

products is imjiossible to be obtaiued, from its having only once been

accidentally formed, and tliat these specimens therefore consist pro-

bably of the only large accumulation of this body in existence. As
soon as they arrive they will be exhibited to the Members.

Nevil Stobt Mask£lyne.

In the Library were exhibited :—
An Apparatus exhibiting the colours produced by Polarized Light,

[by Mr. Newman].
Specimens of Pyramidal Alum Crystals, Metallic Arsenic from Cali-

fornia, Chrome alum crystals— Nitrate of Potash— Tiucal or

Native Boi-ax, and Metallic Antimony [by the Pharmaceutical

Society]

.

Sanskrit MSS.— Ancient Pictures of Akbar and his Court, and Je-

haugir and his Court [by the Royal Asiatic Societv].

Models and Diagrams to illustrate a New Theory of UkvsX A*^itec-

tnre[byMr. W.E. HaU].
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WEEKLY EVENING MEETING,

^

Friday, April 4.

U* R. H. FaiNCB Albert, Vice Patron, in the Chair.

Sir Cuarlbs Ltkll,

On Impreimmg of Ratn-drt^ in AndaU and M^dtrn Strata,

Foot- PRINTS of reptiles and birds have been observed on the «nrface

of several ancient strata, accompanied by cracks resulting from the

shrinkage of mud during desiccation, and it had been fairly inferred

that the rocks bearing these marks must have beeu formed on a beach,

between the level of high and low tide. It might therefore have been
presumed that the «ame combination of cireumstances wonki finronr

the presemition of impressions left hj iain-drops« if any rain had
&]len on the snrface of the same strata, when in a state of mud or

sand. Accordingly, meraorisls of rain have been met with, and Sir

Charles Lyell exhibited specimens of fossil rain and hail-prints,

collected by Mr. Redfield ofNew York, from the New Red Sandstone
of triassie n^-e in New Jersey, and others of still older date, obtained

by Mr. Richard i Jrown, from green slabs and sandstones of the Coal
Measures of Cape Breton m Nova Scotia.

Casts of rain-dropa were first recog-nizcd in 1828 by Dr. Buckland
on the lower surfaces of slabs of quurUose sandstone, found by Mr.
Cunningham in the Storeton Hill quarries in Cheshire,, where they

are accompanied by shrinkage cracks, foot-prints of Chetrotheriiim,

and ripple marks, Mr. Redfield and Sir C, LyeQ observed others at

Newark in New Jersey in 1841, in red sandstone and shsle ; and still

finer examples have been since met with at Pompton, in the same
state, twenty-five miles from New York, by Mr. Redfield. The
Lecturer had also an opportunity of observing, in 1842, that a shower
of rain had left numerous impressions on the mud-flats exposed at

low water, in estuaries coinmunicating with the Bay of Fundy
; and

he afterwards obtained a collection of specimens of the hardened mud
from Dr. Webster of Kentville, some of which are marked by the

drops of a heavy but transient shower which fell on the 21st of July,

1849. The average size ot the hemispherical cavities is small, but

some of them are no less than half an inch in diameter. Many of

them are circular, but in some the longest diameter exceeds tfaje

shortest by or even ^rd. They are surrounded by a small rim of

mud, consisting of the matter which has been forcibly expelled from
the pit by the falling drop ; . and this marginal rim sometimes projects

as much above *(he plane of the stratum, as the bottom of the pit ex-
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tends below it. lo those imprebsions which have been made when the

wind was blowing, and when the rain fell obliquely, the cavities are

not only of an oval shape, but all deeper at one end than at the other.

Foot-priats of birds, and the winding tubular tracks of annelids are

ieen on the tame 9urfaoe with the rmn-prints. On q[»UttiDg open
dibs formed by muQerovB Uim lnym depoaited hy aucoessive tideii,

impmnoii* of previoiui ehowm oie seen, and o«8t» of the aaae,
stuidiiig out hi lehef om the und^ mxrtm of incunibent layers.

The Lecturer next oooeidesred the nature of certain snui]! protube<^

imces, which might* ea e oorsory view, be mistaken for casts, which
project from the upper surface of ceitain layers of mud, aod are
caused, some of them by dried bubbles of mud, and others by small

particles of solid matter, covered with a film of mud. He also dis-

tini^^uislied between the cavities produced by air-bubbles rising up
through the mud, which give rise to cavities differing in shape from
those formed by rain, as he has proved by several experiments.

Ill illustration of llie toot- tracks uf quadrupeds, such as the musk-
rat, the mine, the dog and others, bo common on the recent red sand

of Koitville, on the borders of the Bay of Foody in Nove Scotie* Sir

C. LyeU exldbited a copy of a briok* one fopt square from Bahyloo,

nowm the British Miissum, on vhksh the track of a small animal of

the lobneamoQ tribe, ^parenUy the Aeiatie Mongoose, is distjactly

sssii. This bridk has been sen-dried (not baked in a kilo,) and mo^
have been traversed by the oreatuie* when the clay mixed with straw

was still very soft. In the middle of the brick is an inscription in the
Babylonian cuneiform character, which according to Colonel Raw-
linsoiv's interpretation signifies that Nabokodrossor, King of Babylon,

built certain cities, &c. This king is the same as the Nebnchadr
nezzar of scripture, so that the brick is twenty-four centuries (jld.

When the tidal waters densely charged with fine sediment creep

genlly over a slightly inclined sand or mud 'bank, they do not

disturb the surface, especially when it has been baked hard in the

SOB, as hapfeas in saininer in Nova Scotia ; and the new iayer of

Qflttm* which is thrown down> fills up all superficial indentattons*

which serving as moulds are protected from fiurther disturbance by
the casts fbus taken from them^
Mr. Cunningham threw out as a conjecture, that the fine-grained

quartaose substance of Storeton HiU, might have resulted from
Uown sand. That such was really its origin. Sir C. Lyell, who has

himself examined the quarries on the Mersey, entertains little doubt

;

for on the sea- shore near Savannah in Georgia, he saw the foot-

tracks of raccoons and opossums \\ luch had been made in sandy nmd
at low water, in the course oi beini^ gradually filled up with blown
sand, clouds of which were swept cdong by the wind from adjoining

ciiiis. Xhiis luycr uf band when the tide rose again would m its turn

be overspread by a new deposit of mud.
Alter describing both the inmressions and casts of rain occurring

ia the reeent red mud of the Bay of Fuady, the Lecturer pomted
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out their close analog with mai kings inscribed on triassic slabs of

sandstones in New Jersey, on which also ripple-marks, shrinkage

cracks, and foot-prints of birds have been observed. The character

of these ancient impressions may sometimes be seen to vary wtoe
the min has faUen obliquely on rippled snilBceSy the* cavities being
deeper on the vrindward and shallower on the leeward sides of the

ridges formedby the ripple. Caste of rsin -prints are seen on the low^
surface of several sandstone strata. The direction of the rain is

usually distinguishable, the longest diameters of the cavities being
all parallel, and their deepest ends all on the same pide. The
markings attributed by Mr. Redfield to hail, are deep, irregular in

form, and extremely angular in outline ; and the walls fire steeper,

especially at the deepest extremity of the excavation where they

often overhang.

The carboniferous rain-prints of Sydney, Cape Breton, observed by
Mr. Richard Brown, are some of the most delicatdy sculptured on the

laminae of shale* In some specimens they are quite separate from
each other, most of them oval and with distinct rims. Mr. Brown
remarks tiiat they only extended over a certain narrow zone, cUsap-

pearing when the stratum containing them was traced further in eadi
direction ; so that they appear to wre constituted a narrow belt, as

might be expected if they were formed on a sea beach. For when
rain falls on recent mud bordering the Bay of Fundy, impressions

are only made on one portion of the exposed surface, the upper part of

the bank (left dry for ten days or more after the highest spring

tides,) being too hard to receive any imprints, and the lower part

near the water's edge being too soft. In some shales from Cape
Breton, perfect casts are seen projecting from an under surface where
the drops are few in number, while in another stratum distinct casts of

a heavy shower are preserved in a fine-grained sandstone wltich

presents a warty and blistered appearance. Hie casts also of small
cracks, which must have traversed the subjacent day, stand out in re*

-lief. Together with these memorials of rain are seen numerous
winding cyUndrical cavities, open at the top and precisely resembling

these now formed by annelids on the recent mud of the Bay of Fun-
dy. These strata occur in the same series of beds, in which so

many examples of buried forests occur, with the trunks of treea

standing erect, and having their roots attached to them. There are

also numerous rippled sandstones at di^erent levels in the same for-

niation.

On re-examining the slab which he brought in 1846 from the

coal-strata of Greensburg, Pennsylvania, on which Dr. King first

found impressions of a carboniferous reptile. Sir C. Lyell finds not

only shrinkage-cracks but a multitude of small tuberaes covering

the surface resembling the casts of rain-prints, and which he can

tcarcely doubt are referable to pluvial action.

In conclusion, the Lecturer enlarged on the important inferences

dedttcible from the discovery of rain-prints in rocks of such remote
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antiquity. They confinn the ideas entertained of the humid dimate
of the carboniferous period, the forests of which we know were con-

tinnous over areas several hundreds of miles in diameter. The
averasfe dimensions of the drops indicate showers of ordinary force

;

and show that the atmosphere corresponded in density as well as in

the var}nng temperature of its different currents with that which now
invests the globe. The triassic hail, moreover, implies that some
regions of the atmosphere were at this epoch intensely cold; and
coupled with the foot-prints, worm tracks, ripple-marlcSf and the casts

of cracks formed by the drying ofmud, these impressions ofrain clearly

point to the existence ctf sea-beaches where tides rose and fell,

and therefore lead us to presume the joint influence of the moon and
sun. Hence we are led on to infer that at this ancient era, the earth
with its attendant planet was revolving, as now, round the sun, as

the centre of our system, which probably beloncfed then now to

o&e of those countless clusters of stars with which space is filled.

C.L.

lu the Library, were exhibited :
—

Marine Worm firom Tale-bank Quarry, Wensleydale, Yorkshire
[presented by F. H. Gabriel, Esq., M. R. I.]

Transparent Iceland Spar; an ancient Alabaster Canopic Vase, and
a Vase m marble from Old London Bridge [by Mr. Tennant],

Model of Nelson Column, Yarmouth
; Calabashes, Weapons,

Cloth and Needle from New Guinea, &c. [from the United Ser-

vice Institution].

Grotesque Figure (naturally formed) in Marble [by Mr. Eades]

.

IWn-tables ihowing variousModes of diminishing Friction [from the

Royal Polytechnic Institution].

Model of an Anti-Friction Wheel-Carriage, &c. [by Mr. Cdes].
A delicate Balance for Chemical Analyses [constracted by J. W. M.

Mairiott, Esq.,M.R. L]
Bhakspearean Shield (a design for a has rehef by Luke Limner, Esq.)
and Specimens of Bookbinding [from Messrs Leici-htonsJ,

Specimens of Imitation Ivory [by Mr. B. ChivertouJ.
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GENERAL MONTHLY MEETING.

Monday, April 7.

WiWAM Vout, Ebq„ M.A., F.B«S., Treosurer*

m th« Chair.

Francis Bayley, E»q. The Lord Aloreton.

John J. Bigsby, M.D. F.G.S. &c. Henry Twining, Esq.

A3m BftTit, Esq. Jamea S. Willes, Esq.
Rev. Josepb Hambleton, B.D.

were admitted Members of tke Eoyal Institution.

Hugh M. Cairns, Esq. Edward Tbomtcni* Eaq.

Alexander MathesoD, Eaq* M.F*

were duly Heeted Memben of the Royal Inatitntioii.

•

The Secretaty announced that the Actonian Priz2 of One Hundred
Guineas had been adjudicated to Thos. Wharton Jones, Esq. F.R.S.

for fin " Essay on the Senses in General, and on the Sense of Vision

in particular, as illustrative of the Wisdom and Beuedceace of the

Almighty."

A Tkmafdem of £10. from John Pepys, Eeq. M.R.L was reported,

and the warmest thanks of the Members voted to Mr. P^ya for

this addttioDal act of liberality to the Royal Isatttatiflfi.

The following Presents were announced, and the thanka of the

Memben ordered to be retunied lor theaame ;
—

From
Jacob Bell, Enq. M, P. MJtJ. {the £tfifor}.—PbannaceutialJouriMi, March and

April, 1851. 8vo.

The Editor— The Athenaeum for February and March, 1851. 4to.

Th§$iaiuHeat8oMvi^Limdon'^3mmtltyo\.XlY.Vuth 8vo. 1851.
Memi, Reerr and Benkom {the Publi^m) *The literary Gkutette for Jan. and

Feb. 1851.

Professor Paradaif {the Author) — Researches in Electricity, Series 24— 27.
4to. 1851.

Monatsberichte der K5nig1. Preuss. Akademie fQr Jan. 1851. 8vo.

Signatures of some Eminent Fellows of the Royal F^ocioty, lithographed from
••the Charter-book (for Private Circulation by C. K. Weld). 4to. 1851.

The InOUuikm qf CwU Bngineert— Proceedings for March, 1851 . 8vo.

The Rofol Inttihae o/Britith .^f«Atf«0f»*- Proceedings for March, 1851. 4to.
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The Royal Socieiy of IMerature^TnDtMAiottBgBtmd Sefiet, Vol. II. and III.

8vo. 1847—50.
IVoceedings, Vol. I. Not. I— SO. 8vo.

IF. Spence, Esq.— Portrait of Rev. W. Kirby, FJl.8. aec nKh Sketcli of his

Life and Works.
fV, B. Carpenter, M.D. F.R. S. {the Author) —On tbe Mutual Relations of the

Vitd and Physical Forces. 4to. 1851.

The Author—The Apology of an Itraelite for not becoming a Chriatian. ISmo.
1851.

Charles Babbage, Esq. (the Author) — Thoughts on the Principles of Taxation
with Reference to a Property Tax, &c. 8yo. 1851.

Johm Prouer, Esq. lAfe-Sub. R. L— Atlas G^ogniilriqueet Phydqve de IVouvelle
Esp&gne. fond^ sur Observatioos Aatronomiqnct, ete. per BL Alex, de
Humboldt, fol. Paris, 1812.

Hone's Satirical Tracts :— The Political House that Jack built, &c. 8vo.
1819-20.

A Letter from the King to the People. 8vo. 1820.

The Queen's Rights and the People's Wrongs «vo. 1820.

Tracts, in one vol. : viz.— Age of Reason, by T. Paine ; Reply by Gilbert
Wakefidd ;— Priestley's Letter to the PhUosopberaand Politicians of France,
&c. &c.

Tracts circulated by the National Anti Corn-Law League. 8vo. 1 H42.

Joteph G. Cogswell, Eiq,— Alphabetical index to the Astor Library. 8vo. New
Yoik, 1851.

The A uthor^hetters on Church Matters ; by D. C. L., Vol. L 8vo. 1851.

The Trustees of the British Museum — Vetus Testamentum GnECum e Codice
MSS. Alexandrino, &c. curi et labore H. H. Babsr, A. M. 3 tomi. lol.

i8ie—21.
Descriptions of the Ancient Terracottas. 4to. 1810.
Drsrriptions of the Ancient Marbles, Pt. 1— in. 4to. 1812— 1845.

Nummi Vctcres ia Museo, R. P. Knight ab ip«o descripti. 4to. 1830.
Catalogue of the Anglo-Gallic Coins. 4to. 1826.

Catalogue of the Hargrave Manuscripts. 4to. 1818.
Catalogue of theBurney Manuscripts, fol. 1840.

Index to the Arundel and Burney MSS. fol. 1840.
*

Catalugue of the Oriental MSS. Part 1—3. fol. 1838— 41.
Catalogue of the Manuscript Music. 8vo. 1842.

Catalogue of the MSS. Maps, Charts, and Plans* 2 yiA, 8vo. 1844.
Greek Papyri, Part 1 . 4to. 1939.

Select Papyri in the ilieratic Liiaracter, Fart i — 3. fol. 1841 44 .

Liat of Ifammalia. 12mo.
Catalogue of Mammalia, Part 1 and 2.

List of Mammalia and Birds of Nepal, presented by B. H. Hodgson, £sq.
12mo. 1846.

littof Additians to the USS. 1841*-- 1845. Svo. 18S0.

Last of Birds, Part I—3. 12mo. 1844— 8.

Catalogue of Reptiles; Part 1, Tortoises, &c. Part 2, Lizards. Part 3, Soakes.
12mo. 1844—9.

Citalogue of Amphibia, Part 2. 12mo. 1850.

liat of Osteological Specimens. 12roo. 1847.

List of Lepidopterous Insects, Parts 1 and 2, and Appendix. I2roo. 1844^6.
List of Hymenopterous Insects, Part 1 and 2. i2mo. 1846 — 48.

list of Dipterous Insects, Part 1 — 4. 12fno. 1848—49.

Nomenclature of Coleopterous Insects, Part 1 —4. 12mo. 1849— 9.

List of Crustacea. 12mo. 1847.

List of Myriapoda. 12mo. 1844.

Catalogue of the Molluaca« Part 1 and 2. 12mo. 1 849— 50.

Catajpgoc of Bivalve MoUasca, Part 1. 12nio. 1850.

Digitized by Google



56 NOTICES OF THE MEETINGS LAftil 11,

' The Tnuteti^ the Briii^ Uliuram, continued :
—

Nomenclature of Molluscous Animals and Shells. I2ino. 1850.

List of HomoptcroDs Inspct<?, Part 1 . 12mo. 1850.

List of the Brituii^ Animals, Part 1, Radiata. Part 2, Sponges. Part 3, Birdff.

Part 4, Crustacea. Part 5, Lepidoptera. 12rio. 1846— 50.

List of Donations, 1828— 30. 4to.

Inscriptions in the Cnneirorm Character from Aasyrian Monuments ditoomcd
by A. H. Layard, D.C.L. fol. 1851.

The Astatic Society ofBengal—Journal, Nos. 215, 216. 6vo. 1850.

The Chemical Society— Journal, No. 13. 8vo. 1851.

The Geographical Society of Bom&^v — Transacfciona, Vol. I. to VL and VoL
VIII. Part 1 . 8vo. ' 1 836— 1 848.

The Royal Society— Proceedings, No. 59 and No. 77, parts 1, 2. 8vo. 1851.
Transactions for 1850, Part 2. 4to. 1651.
List of Meinbcrs for 1850. 4to.

Adam Murray, Jun. Esq. M. R.I.— Specimens of British Minernls.

F. H. Oabriel, Esq. M.R.I.— Fossil Marine Worm from Title-bank Quarry,
Wensleydale, Yorkshire.

fVm. BoUaert, Esq.— Specimens of Minerals collected in the Teias (vide Tnm,
Geog. Soc, 1843— 49.)

4

WEEKLY EVENING MEETING,

Friday, ApiH 11.
«

H. R. H. FuNCt Alb8BT» Vice Patron» in the Chair. .

FltoFBsaoE Faraday

On Atmospheric Magnetism.

On a former evening {January 24, page 1) it was shown thatOjcygen

gas was magnetic, being attracted towards the poles of a magnet

;

and that like other magnetic bodies, it lost and gained in power as

its temperature was raised and lowered, and that the change occuiTcd

within the rang-e of natural temperatures. These properties it car-

ries into the atmosphere ; and the object, this evening-, was to show
how far they might be apphed to explain certain of the observed
variations of the terrestrial magnetic force.

If a source of magnetic power be considered (as a magnet) it

preaento na with a system having polarity ; and if the parts which
are called the poles be taken as representing the most concentrated

condition of the polarity, then Ihe contrary polarities^-manifeat ex-
temally in relation to the magnet, are perfectly definite, being exactly

equal to each other. If the magnet be irregular in the disposition of

its force, still the same definite character of the sum of the contrary

polarities holds good.

F.xternal to the magnet those concentrations which are named

poles may be considered as connected by what are called magnetic
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carves, or lines of magnetic foroe» existiDg in the space around.

These phrases have a high meaning, and represent the ideality of

magnetism. They imply not merely the directions of force, which are

made mcmifest when a little magnet, or a crystal, or other subject of

magnetic action is plricccl amongst them, but those hnes of power
vrhich connect and sustain the polarities, and exist as mucii when there

is no rnaguetic needle or crystal there as when there is; having an
inrlcjirndent existence analog-oiis to (though very different in nature

from) a ray of liglit or heat, which, though it be present in a given

space, and even occupies time in its transmission, is absolutely insen-

sible to us by any means whilst it remains a ray, and is only made
known through ite efiects when it ceases to ezist« The form of a
line of magnetic force may vary exceedingly from a straight line to

every degree of carvatare» and may even have doable and compli-

cated curvatures impressed upon it. Its direction is determined hv its

polarity* the two changing together. Its powers are such, that jbl

magnetic needle placed in it iinds its place of rest parallel to it ; a
crystal of calcareous ?pf\r turns until its oj^tic axis is transverse to it

;

and a wire which is unaffected when moved in or along it, has an electric

current evolved the instant that it passes across it : by these and by
other means the presence of the magnetic line of force and its direc-

tion are rendered mauifest.

The Earth is a great magnet : its power, according to Gauss,

b^Dg equal to that which would be conferred if every cubic yard of

it contained six one-ponnd magnets ; the sumd the force therefore is

equal to 8,464.000,000,000,000t000,000 such magnets. The dispo-

lition of this magnetic force is not regular, nor are there any points

on the surface which can be properly called pedes : still the regions

of polarity are in high north and south latitudes ; and these are con-

nected by lines of magnetic force (being the lines of direction) which,

generally speaking, rise out of the earth in one (magnetic) hemi-
sphere, and passing in vfiried directions over the equatorial regions

into the other hemisphere, tliere enter into the earth to complete the

known circuit of power. A free needle shows the presence and
direction of these lines. In London they issue from the earth at an
angle of about 69° with the horizon (being the dip or inclination) ;

and the plane in which they rise forms an angle of 23*" W. nearly

widLtma north, giving what is called west declination. Where the

dip is small, as at the magnetic equator, these lines scarcely rise out
of the earth and pass but a little way above the surfoce ; but where it

is large, as in northern or southern latitudes, they rise up at a
Skater angle, and pass into the distant realms of space, from
whence they return again to the earth in the opposite magnetic hemi-
sphere ; thus investing the globe with a system of forces like that
about an ordinary magnet, which wherever it passes through the atmo-
?y>l"ifre is subject to the changing action of its inag-netic nxvp-en.

iliere is every reason to believe that these lines are held m the earth,

out of which they arise and by which they are produced, just as the
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lines which originate in a magnet are held by it, though not in the

BHine degree ; and that any disturbance from above affecting them
Witt catiM a greater dutnge in their place and direction in the atmo-
•phere and vpace above» raan in the earth beneath.

The aystem of Hnet of magnetic force around a magnet or the earth

ia rdated by a lateral tenaion of the whole, analogona itk some degree

to the lateral tension of linea of static electrical force ; both the one
and the other being eualj made manifest by experiment. The
disturbance of the tension in one part is accompanied instantly by a

disturbance of the tension in every other part ; for as the sum of the

external powers of a system, unaltered at its origin, is definite and

cannot be changed ; so any alteration either of intensity or direction

amongst the lines of force at one place, must be accompanied by a

corresponding change at every other. So if a mass of soft iron on
the east side of a magnet canaea a eoneentration of the linea of force

from the magnet on that aide, a correaponding eipansion or opening

out of the Hnea on the west side most be and ia at the aame time

produced ; or if the sun, on rismg in the east, renders all the oxygen
of the air on that side of the globe less magnetic and less able thm*
fore to favour the transition of the linea of terrestrial force there, a

greater number of them will be determined through the western

region ; and even though the lines of force may be doubted by some
as having a separate existence such as that above assumed, still no

error as to the effects on magnetic needles w^ould in that case be

introduced, for they by experiment would be and are the same.

The power of a magnetic body as iron or oxygen to favour the

transmission of linea of fimse through it more than other bodies not
magnetic, may be expressed by the term conduction. Different

bodies, aa iron, nickel, oxygen, conduct in Tarioua degreea, and not

only that, but the aaqae body as iron or oxygen conducts in different

degrees at difierent temperatures. When space traversed by nniform

lines of magnetic force is occupied by a uniform body as air, the

disposition of the lines is not altered ; but if a better conducting
substance than the air is introduced, so as to occupy part of the

space, the lines are concentrated in it, and drawn from other parts as

shown by P. P. in the figure, or if a worse conducting substance is

introduced, the lines are opened out as at D. D. In both cases the

lines of force are inflected, and a small magnetic needle standing in

them at the inflected part would have its direction changed accordingly.

Experimental illustrations of these changes in dir^ion are given
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io Mr. Faraday's paper in fbe FlnioBOpliical Tranaactioiui lor 1851,

fui I. Par. 2843, &c.

Now this by the hypothesis is asBumed to take place in the atmo*
sphere. Supposing it all at mean temperature, the lines of force

would liave the direction determined by the arrangement of the

power within the earth. Then the sun'? presence in the east would
make all the atiuoiiphere in that region a worse conductor, and cause

it to assume the character of D ; and as the sun came up to and
passed over the meridian and away to ihe west, the atmoispheie

under his influence would bring up changes in direction like those

shown in either D or D ; it would therefore manifestly set a needle

la a given latitude in opposite directions as it passed by; and as

evidently set two needles in north and south latitudes in opposite

diiections at the same moment of time. Am the night came on and
a temperature lower than the mean came up from the east and
passed over, the lines of force would be inflected as in P or P., and
a reverse variation of the needle to that which occurred before

would now take ])lracc.

That natural effects of variation must be produced consequent

upon the magnetic nature of oxygen and its daily variations of tem-
perature is manifest ; but whether they cause the observed variations,

or are competent to do so, is a question that can only be decided

iftsr Tenr careful enquiry. Observations are now made on the

wutaee of the earth wita extreme care in many places, and these are

collated, and the ayerage or mean result, as to direction and intensity

ef the earth's force, ascertained for every hour and season ; and also

many remarkable, anomalous, and extra results evolved. A theory of

tbe causes of any or all of these variations may be examined first by
the direction which the var^^ing- needle does or ought to assume, and
then by the amount of the variation. The hypothesis now brought
forward has been compared with the mean daily variation for all the

months in the year at north and south stations, as Toronto and
Hobarton, and at many others near to and far from the Equator,

sod agrees in direction with the results observed far beyond what
the author anticipated. Thus the paths described by the upper ends
of &ee needles in the north and south hemispheres should be closed

corves, with the motion in opposite and certain directions, and so they
are:—the curves described by needles in north or south latitudes

should be larger in summer and smaller in winter, and so they are :

—

a night or cold action should grow up in the winter months, and such
is the case :—the northern hemisphere ought to have a certain pre-

dominance over tlie southern, because of its superior temperature,

and that i? so ;— the dispusition of land and w.itcr ought to have an
iullaence, and there is one in the right direction :—so that in the

first statement and examination ol the hypothesis it apjjears to be

remarkably supported by the facts. AU these coincidences are

paiticttlarly eiamined into and stated in the Philosophical transactions

already raerred to. The next step will be to ascertain what is the
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amount of change in the conducting power of the air for j^ven

changes of temperature, and then to apply that in the endeavour to

ascertain whether the aiaouiit of change to be expected is (as weii

ab the direction) accordant with that which really occurs.

M. P.

In the library were exhibited :

—

Gilbert, de Magnete ; Kircher, de Arte Magnetic^ ; Churchman's
Magnetic Atlas ; and the Magnetical Observatiuns at Greenwich,

St Helena, Toronfo« and Bcnnbay; and CoL Sabine's " Unusaal
Magnetic Dtaturbancea*' [fromw Royal Inalitation library]

.

Minerals from Texas, collected and presented by W. Bollaert, Esq.
Portrait of Mr. Paraday by A. Blaikley, Esq.

Candelabras presented to the Marqnis of Tweeddale [by Mesara.
Hunt and Roakdl].

Model of Anchor invented by Commander Ingleficld, R.N. M.R.I.
Fairburn's Machine for Making Cotton-Cards [by Mr. Fairbum,

C. E.]

•*A Retriever First Proof of an Engraving by H. T. Ryall, from a
Drawing by Sir E. Landseer n)v Mr. J. L, Grundy].

New Watci -mark in Bank-note paper, and Specimen of Paper split

in three [by Mr. Oldham].
Nine Hints with Possil Sponges, &c. firom Salisbury ; a large piece

of Native Copper, with Native Silver, Calcareous Spar &c. part
of a piece weighing 80 tons from Lake Superior [by Mr. Tennant].

Tblbotypes and Photographs [by Messrs. Hennemaa and Bfalone].
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ISo^al institution of (Bvtat Tdvitain.

1651.

ANNUAL MEETING.

Thnfsday* May 1.

William Folb, Esq. M.A. F.R.S. Treasurer and Vice-Preaidentt

in the Chair.

The Ammal-R^ort ol Hie Committee of Visitors on the State of

the Institation was read and adopted.

Thanks were voted to the President, Treasurer, and Secretaiy,

to the Committees of Managers and Visitors, and to Professor

Faraday, for their services to the Institation during the past year.

The following Gentlemen were unanimously elected as Officers for

tiie ensuing year

Fbssidsnt<—The Duke of Northumberland, F.R.S.

Treasurer—William Pole, Eeq. M.A. F.R.S.

Secrexart—^Rey. John fiariow, M.A. F.R.3.

MANAG1.KS.

^ir John P. Boileau, Bart. F.R.S.

U€orge Dodd, Esq. M.P. F.SJl.
Sir Charles Fellows.
John Forbes, M.D. F.R.S.
W. R. Hamilton, F.8q. F.R.S. F.S.A.
Sir Charles Lerooo, Bart. LL.D.

F.R.S.

Right Hon. T. B. Micsulay, M.A..
F.R.S.

George Moore, Esq. F.RS. F.S.A.

Gen. Sir WiUiam Morison, K.C.B.
M.P. F.R.S.

The Lord Overstone.

Frederick Pollock, Esq. HJL
Lewis Powell, M.D,
John Webster, M.D. F.R.S.

Charles Wheatstone, Esq. F.R.S.
Col. Philip J. York^ F.R.S.

VniTOBS.

John Bate Cardale, Esq.
Villtiiii Carpmael, Esq.
Jdm LetUom Elliot, Esq
Augustus BoisiGnun^e, M.D. F.R.S.

F.L.S.

WiHiam Johnftoii, Esq.
Henry Bence Jones, M.D. F.R.S.
Edward iUter» £iq. F.&.S.

No. 5.

George Macilwain, Esq.
Chftfles Blachfoid MansOeld, Esq.
Edward Meryon, M.D.
Henry Harwood Penny, Esq,
Henry James Prescott, Esq.
James Rennie, Esq. F.R.S.
William Noble Rule, Esq.

Alfred 8. Taylor, M.D. F.R.S.

F.
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WEEKLY EVENING MEETING.

Friday, May 2.

Turn DvwM OP NowTBUMBBRLANDp Ffettdent, in the Chair.

Ths AtrmoNOMBs Rotal,

On th£ Total Solar Eclipse of 18^1» Juiff 28.

The Lecturer remarked that the siihject which he had suggested

to the Mauugers of the lustitutiou for the present Lecture might at

first sight appear meagre and common-place, hut tfaait he believed it

would be foond to be one of the highest Interest: firs^ because

during a tots] eclipse we are permitted a has^ glance at some of
the secrets of nature which cannot be seen on any other occasion

:

secondly, because the general pluenomenon b perhaps the most
awfully grand which man can witness. Many of his audience had
probably seen large partial edipses of the sun, and they might sup-
pose that a total eclipse is merely an intensified form of a partial

eclipse ; h\\\
, having himself witnessed a total eclipse, he was able

to assure them that no degree of partial eclipse up to the last moment
of the sun*s appearance gave tlie least idea of a total eclipse, as re-

garded either the generally terrific appearances, or the singular

nature of some of the pha^nomena. Many years ago, in reading the

admirable essay in the Philosophical Transactions by the late Mr.
Baily on the eclipse (usually called that of Thales), the occurrence

of which suspended a battle between the Lydians and the Medes, he
had been struck by the cogency of Mr. BaUy*s arguments, which
showed that onty a leta/ wlipse could be admitted as sufficient to
produce the effect ascribed to it ; and by the remark (cited by Mr*
Baily) of Maclaurin and Lemonnier^ that in an annular edipse of

the Sim, even educated astronomer;? when viewing the sun (nearly

covered by the moon,) with the naked eye could not tell that it was
not fall. The appearances, however, in a total cc]i]5?e, as he should

afterwards mention, were so strikhig, that there could be no difiSi-

culty in believing the historian's account to be literally correct.

Proceeding first to explain the simple causes of a solar eclipse, the
Lecturer remarked that the moon's distance from the earth is nearly

one four-hundredth part of the sun's distance, and that the moon's
dnmeter is very nearly one four*hmidred& part of the son's dia-

meter, and therefore, on the ftmage. the sun's tippannt

diameter and the moon's n^pparmi diametor are very neiirly equal*

But in consequence of the dQiptic forms of their orbits, the soa'e
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diftmce is liable to small variations, and the moon's distance to

very considerable variation* : when the moon is at the most distant

part of her orbit, her apparent dixmeter is smaller thnn the pun*«,

and if she happens at that time to be between a spectator and the

lun, she will be seen as a black disk covering the central jjart of

the sun and leaving a ring; of liglit all round : when the moon is at

the nearest part of her orbit, her uppannl diameter is larger than

the sun's, and she will, to a spectator in the proper locality, com-
pletely eoyer the snn, and produce a Total Eclipse* But neither of

Ifaeae things can happen unless the plane of the moon's orhit be in

neh a position that the moon, when approaching the state of con*

jnoetion or new moon, is seen to pass not above the son or below
the mn but over the sun.

The Lecturer then called attention to the circumstance that fotir

fuccessive total eclipses occur in the month of July at intervals of nine

years, namely 18.?3.July 17; 1842. July 8; 185 I.July 28; and 1860,

July 18. For the explanation of this curious circumstance it was ne-

ccssar)' to shovs^, first, how it happened that at intervals of nine years the

moon's orbit was in such a position that, for a nearly definite apparent

position of tiie sun, the moon's path would cross the sun's disk : se-

eoodiy. how it happened that at intervals of nine years the moon was
St nearly her smallest distance from the earth, so that her apparent

disaieter was larger than the snn's. In reference to the former, it

wu shown that the moon revolves in an orhit whoBe plane is in-

dioed to the plane of the ecliptic (the apparent orbit of the sun round
the esrth), and that the inclination is nearly invariable, but that'the

petition of the line in which the plane of the moon's orbit intersects

that of the ecliptic is constantly changing, revolvinof steKdily in the direc-

tionopposite to the moon's motion, and performing u complete revolu-

tion in Fonjpthing more than nineteen vears. Therefore if one node
or extremity of this line of intersection were directed nearly to the

Jnly sun in 1833, the opposite node would be directed nearly to

tic July frun in 1842, and so on for fonr successive periods of nine

years ; and eclipses would be possible, in Jidy at the end of each
period. But to show that they might be total edipses, it was neces*

nry to ranark that the moon revoives in an ellipse of which the

cuth ooenpies one focus (a point much nearer to one end than to the
other) and that the position of this ellipse is constantly varying,

its long axis turning round in the same direction as the moon's
motion, and completing a revolution in nine years and a half. There-

fore if in 1833 the shorter end of the ellipse were nearly turned to

the July sun, in 1842 the axis of tlu- ellipse would have completely

revolved, so that the shorter end c f the ellipse would again be nearly

turned to the July sun: and tluis the eclipse which occurred, if

totul iu 1833, would, if central, be total (nut annular) in 1842 ; and
10 on for four periods of nine years.

The Lecturer llien oslled attention to the great ^fierenee in the

diradioiis of Ae shadow-paths across Europe, for the edipses of 1649
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and 1851 : (the former being from W. S. W. to E. K. E. neariy*

the latter from N. W. to S. fi. nearly). This erose in' part from
the circumstance that (as above explained) the former of these edipaea

occurred when the node or end of the intersection-line of the planes

of orbits, turned towards the Julv pun, was that at which the moon
ri?e? to the north of the ecliptic, the latter when it is that at which

the moon is descending to the south of the ecliptic. But the prin-

cipal cause of the difference is this ; that the former eclipse occurred

early in the mominp^, the latter in the afternoon : on placing* a

terrestrial globe in the proper pofeitiou for July, with its north pole

inclined considerably towm^ the son, it is seen thtt, even if the

moon moved precisely in the ediptief the path of her shadow aorost

Europe before Europe came to the meridun would trend from the

south to the north ; but if Europe had passed the meridian it would
trend from the north to the south.

Quitting^ the geometrical explanations* the Lecturer then pro*
ceeded to describe some peculiar phaenomena which had been observed
in eclip^e^, and first, one which had been observed most distinctly

in annular eclipses, and which is known hv the name of " Baily's beads

and strings." When the preceding limb of the moon, traversing the

sun's disk, approaches very Dear the sun's limb, or when the foUowmg*
limb of the moon is in the act of separating" from the sun's limb to

enter on the sun's disk, the two hrabs are joined for a time— (no oue
has estimated the diuratioa with accuracy)— by alternations of black

and white points or strings. Fhienomena, evidently'of the same class*

have been observed in Sie transits of Venus and Mercury over the
sun's disk ; the black planet, when just lodged on the sun's disk, beinf^

pear-shaped, with its point attached to the black sky. The Lecturer
was able to state, in his own experience at the Royal Observatory*

that at the same transit of Mercury this phsenomenon was seen

with some telescopes and was not seen with others. In the annular

eclipse of 1836 observed at Konigsberg", %vhere the moon's hmh but

just entered completely on the sun's, and \Yhcre consequently it

grazed along the sun's for many seconds of time, the phsenomenon
appeared to resolve itself simply mto points of light seen between

lunar mountains. The Lecturer expressed himself generally satisfied

with ProfessOTPoweU's explanation, that theph«iom^on originates

in that inevitable fault of telescopes and of the nervoua system of the

eye which tends to extend the images of luminous objects (producing

what is generally termed irradiation), and thus enlarges the aun'a

disk towards the sky, towards the moon or planet, and towards the

bottoms of its hollows.

In describing the total eclipse of 1 842 (which perhaps was better

observed than any one preceding it) the Lecturer insisted on onr obli-

gation to M. Arago, who had prepared the preliminary notices, and had

used his powerful personal influence in inducing persons to make ob-

servations at numerous stations in the south of France; and had

afterwards collected uud compaied the obsservationfi, Bcfiidoi these
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nvocli obsemittoiis, and the obflervstionfl made by astrmionien
officiaUj located in the path of the ahadow, we have the ohaervationa
of M. Schumacher who went to Vieima, of MM, Otto Strave and
Schidlowsky at Lipetsk, (the former of whom was sent expressly by
the Russian government.) of Mr. Baily who went to Pavia, and q£
the Lecturer himself who went to the Superga (near Turin).

It appears that, with M. Arago's telescope, the whole circum-
ference of the moon was visible when the moon had entered on only
about two-thirds of the sun's diameter. Whatever mavbe the cause

of this unusual appearance, it seems to require the use of a telescope

with a small number of g;l isses in the hig-hest state of polish.

As the totality approached, a strange fluctuation of light was seen

by M. Arago and others upon the walls and the ground, so striking

that in some places children ran after it and tried to catch it with
Ihetr bands.
Of the awfol effect of the totality, and of the snddenneaa with

which it came on, it is difficult to give an idea. Hie Lecturer cited

an expression from Dr. Stnkely'a account of the total edipseof 1744,
observed on a dondy day, " that the darkness came dropping like a
mantle and compared it with his own, in similar weather, " that the

clouds seemed to he descending." But all agree in the description of
livid countenances, indistinct an^ sometimes invisible horizon, and
L^eneral horror of appearance. It is well that we are enabled, by
mean? of instances collected by M. Ara^ro, to show that these are

Dot simply the inventions of active human imaginations. In one
case, a half-starved dog, who was voraciously devouring some food,

dropped it from his mouth when the darkness came on. In another,

a swarm of ants, who were busily carrying their burdens, stopped

wh«i the darkness came on and remained motitmleaa till the light

reappeared. In another, a herd of oxen, as soon as the totality was
foimed, collected themaeivea into a cirde and stood with their homa
oatwards. Some plants (as the convolvuluB and silk-tree acacia)

dosed thdr leaves.

The darkness at Venice was so great that the smoke of the steam*
boats could not be seen. In several places, birds flew against

houses, &c. "Where the sky was clear, several stars were seen. In
several places n reddi?h light was seen near the horizon. A heavy
dew was formed ut Perpignan.

The Lecturer cited an instance which had been l elatcd to him by
M. Arago, in which the Captain of a French ship had beforehand

arranged in the most careful way the observations to be made : but,

when the darkness came on, discipline of every kind failed, every

penon's attention being irresistibly attracted to the striking ap«

pearancea of the moment, and some of the moat critical obaervations

woe thus lost.

The most remarkable phsenomeium observed in all preceding total

e^psea, and seen equally in this, is the ring of light surroundmg the

nmiii, called the conm, Thd Leetnrer described the magical
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change, from the state of a very narrow hine of solar light (the

contour of the moon being totally invisible,) to the state of an entire

dark moon surrounded by a rincr faint lij^ht, as most curious and
itrikiug. The progress of the formation of the ring was seen by
his companion, and by some other persons : it commenced on the

side of the moon opposite to that at which the son disappeared.

In the general decsy and disease which seemed to oppress all nature,

the moon and corona appeared almost like a local disease in that

part of the sky. In some places, the corona was seen as distinctly

double; it would appear that the ring which the Lecturer saw
(whose breadth, by estimate of repeated duplication, he found to be
about one-eighth ])Rrt of the moon's diameter, or four minutes of nro

nearlv) wiis the inner of the two rin^^P peen by M. Arago and others.

The texture of the corona appeared in some places as if fibrous, or

composed of entane^led thread ; in some places, brushes or feathers

of light proceeded irora it. One photometric estimate of the quantity

of light in the corona* cited by M. Arago, gave it equal to one-

seventh part of fiill moonlight. FVom a chromatic analysis of its

light by means of an ordinary prism, it appesred to be deficient in
green rays.

The Lectnrer chsiacterised the inquiry into the origin andlocality

of this corona as one of the most interesting connected with the
eclipse. It had been specially indicated by M. Arago (see the
Annuaire du Bureau dcs Longitudes, 1842) as a very important sub-
ject of inquiry whether the corona is concentric with the moon or

with the sun ; but his recommendation had received very limited

attention. The general tenor of the evidence went to prove that

the corona belongs to the sun. This, however, was not the opinion

of more ancient writers, who tacitly con^sider it as the atmosphere
of the moon.

But the most remarkable of all the appearances were the red
monntains or flames apparently projecting from the circumference of
the moon into the inner ring of the corona, to the height of one mi**

nute of arc at the smsllest estimation, or a much greater height by
other estimations. It was afterwards discovered that these had been
seen before by Vassenius, a Swedish astronomer, who observed the
eclipse of 1 733 at Goteborg, (a place very favourable for the approach-
ing eclipse), and whose account is given in the Philosophical Trans-
actions, vol. xxxviii. He terms them '* subrubicundae nonnuliae

maculae, extra peripheriam disci lunaris conspectse, numero tres aut

quatuor." This observation, however, was not known to anv of the

observers in 1842, and all were therefore taken by surprise. Drawings
were exhibited of these red mountains as seen at Perpignan, Narbonne,
Vienna, Pavia, Superga, and Lipetsk. It was shown that, by a trace

etill visible on the engraving, the drawing first made at Vienna had
coincided very exactly with that made at Pavia ; that the Narbonne
observations wonld be very exactly reconciled with them by snppos-

iiig the error (very likely to occur to un^actised astronomers) of
'
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takbg the north limb to be the upper limb ; that at Perpignan,
SopcriJ'R, Upetflc, the lowest of the red prominences was not seen:
and that at Snjtcrfra and Liprtfk only was the middle one of the

upper prominences seen, thuugh in several places an irreijular band
of red light had been seen of which one salient point might be the

prominence in question. In all the places where the order of forma-
tion had been observed, the same prominence (the left-hand upper
prominence) was defined as the first seen. At Ferpignau this

was observed by M. Maavais to show itself first as a snmll point

and to project gradually as from behind the moon. Tbe discordance

in those representations did not appear to the Lecturer at aU startling

;

it was not greater than the dtscordanoe in the accounts given by two
good observers in different rooms of the same building at Fiidua.

The determination of the locality and nature of these red pro-

minences is one of the most difficult of aU connected with the
eclipse. The first im|)ress!on iindouhtedlv was that they are parts

of the sun. If so, their heiglit, at the lowest estimation, is about
thirty thousand miles. The pnncipal objection, liowever, to their

solar location is the difference in their forms as seen at different

places : thus at Perpignan tlu y are represented as widest at the top :

at all other places they are widest at the base. Moreover at some
places, as Pavia and Vienna, where they were seen a long time, they

underwent no diange : whereas at Berpignan one at least was seen
to slide out as from behind the moon. In all cases* however, much Is

to be allowed for the hurried nature of the observation.

The only theory which has been formally propounded as ezplatn-

bg them is that ol M. Faye, who conceives them to be the result of
a kind of mirage.

The Lecturer explained the nature of ordinary mirage (the kind
of reflection produced by the hot air adhering to a heated surface

of any solid) and described the distortion produced in the image of

a stnr a? seen in the Northumberland telescope of the Cambridge
Observatory, when first mounted in a square pyramidal tube, whose an-

gles were constructed more solidly than its sides, reducing the inner

form to an octagon. When this tube had become warm before obser-

vation in the open air, the angle-blocks remained warm after the sides

and the internal air had become cool, and a kind of mirage was pro-

duced which distorted the image ofa star into four long rays like the

Muls of a windmill. M. Faye has particularly adverted to this in-

stance, and conceived that in the circumstances of our atmosphere at

the time of the eclipse, where the air on one side only of the path of

light is somewhat heated by the son* sufficient explanation might be
found for the distortion of some hiequalities of the moon. The
Lecturer professed himself totally unable to follow this theory into

detail-, re marking only that in the rapid passage of the moon's sha-

dow he c uK ived it impossible to find air in the state required for

lie explanaliuii.

The Lecturer then adverted to that ^part of his subject of which
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all tliat had been already said was onlv introductory, namely the

approacliiiier eclipse of July 28. After quoting an American news-

paper, showing tlie great interest excited by this eclipse beyond the

Allaiitic as one of the strongest inducLiiieiits for Americans to visit

Europe in the coming summer, he invited attention to its coarse

acroM Europe. Entering Norway near Bergen, the shadow crosies

both coasts of Norway, both coasts of Sweden/ and the eastern

coast of the Baltic : then ranges through Poland and the south

frontier of Russia across the sea of Azof through Georgia to the

Caspian Sea. It passes Christiania, Gdteborg, Carlscrona, Danzig*
Konigsbcrg. Warsaw, and Tiflis. A great part of this coarse, «

especially that from Bergen to Konigsberg, is very accessible by sea,

and Warsaw by land. The Lecturer trusted that many English

travellers might be induced to observe this eclipse. If possible,

stations sbould be chosen as well near the northern and southern

boundaries of the shadow as near the centre. No particular skill in

astronomical observation is required, the phsenomeiia b( ing^ rather of

a more generally physical kind : and indeed, as far as the observa-

tions of the eclipse of 1842 showed, the travelling physicists had
been more successful than the stationary astronomers. The appa-

ratus required would depend on the special objects of the observer

;

a telescope and a watch might be considered indispensable in every

case : for analysis of light, acommon prism and a polariscope might
be taken by some persons : photometry, actinometry, &c., might be
interesting to others, and appropriate instruments would be required

:

other observers would be interested in meteorology. The apparatus
which the Lecturer considered it most important to perfection ate

now, for use during the echpse, is photogenic apparatus ; it would be
impossible to set too high a value on a series of Daguerreotypes or
Talbotypes of the sun and corona taken during the eclipse.

The Lecturer concluded by saying that a series of suggestions for

the observation, accompanied by a map, had been prepared by a
Qommittee of which he is a member, and were nearly ready to leave

the printer's hands : and he undertook to transmit a copy of these

suggestions to any person who would make application to him.

G. B. A.

In the Library were exhibited :

—

Apparatus to illustrate the Pendulum Experiment {by Mr. fiishopj.

Improved Orrery [by Messrs. Newtons].
" Towers and Spires of England the original drawings [by C.

Wickcs, Esq.]

Hindu Mythological Paintings £by the United Service Institution].
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GENjEIRAL monthly M££TING,

Monday, May 5.

WiuuiAM PoLB, Esq., M.A., F.R.S., Treasurer and Vice-President,

in the Chair.

The Secretary announced that the President had nominated the

following Vice-Presidents ior the ensuing year

William Pole, Esq., Treasurer R.I. Rt. Hon. T. B. Macanlay,
Sir John P. Boileau, Bt. The Lord Overstone,

W. R. HamiltoD, Esq. Professor Wheatatone.

Admiral Sir George Sartorios, R.N.

was admitted a Member ui the liuyal Institution.

Wm. Aabton, Eaq. The Lord Lovaine.

George CheneTix, Esq. Hon. Henry A. Murray, Capt.

George J. Eyre, Esq. R.N.
John Fergus, Esq., M.P, . Miss F. S. SoDy.

Alfred Hooper, Esq* Wm. Raikes Timins, Esq.

were duly ekded Members ofthe Royal Institution.

Wniiam Thos. Brande, Esq. F.R.S L. & E. &c. was re-elected as

Professor of Chemistry in the Royal Institution.

Hie fdlowing Prbssnts were announced, and the Aanks of the

Members ordered to be returned for the same

;

FaoM
Q.J. Cuthrie, E?q., F.R.S.—Plan? and Sections of the Several Lines of R&ilway

in Ireland iaid out under the diricMon of the Cummissioners. fol. 1837.
The Royal Geographical Society—Journal, Vol. XX. Part il. 8vo. 1851.
That. Pither, Btq. {the Autkor)—^Dial of the Setsons; or a Portraitare of

Nature. 12 mo. Chart to Ditto (on Roller) Philadelphia. 1845.

Sdtcard Thornton, Esq. M.R.I , {the Author)^i:he History of the British Emjiire
in India. 6 Vols. 6to. 1851.

the Hon. Rati India Company—Magnetics! and Meteorological Obaemitioas
made at Bombay in 1846. 4to. 1849.

Magnt tical Observations in 1847, Part L 4to. 1850.

The Commissioners in Lunacy—Reports to the Lord Chancellor, 1844 to 1850.

IF. J^. BMUflfi, Esq, PJt.8. MJt.L 4re.—Bibliotbeca GrenTilliana; or BfUio-
gnpbicml Notices of Rare and Curious Books forming part itf the Library of
the Right Hon. Thos. GrenviUe, by J. T. Payne and Henry Foia. 3 Vote.
Sto. 1842.

If. Paradaf Btq. PVttl. Prof. Chem, R.T.—Rdations des Experiences pour
determiner les principales Lois Physiques et les Dannies num^riques qui
rntrent dans le calcnl det Machines Ik Vapeur, par M. V. R^gnauU. Fartie I.

4to. Paris. 1847.
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M^moires pr^sentes par Divers Savants k I'Acad^mie det Sdtnce* de
rinstitut de France. Tome IX. 4to. Paris, 1846.

Monatsbericlit der KSnlgl. Preiiis. Akadenie d«r WiawnicfaafteB za Beriin.

Feb. 1851. fivo.

The Royal Svcietif of Van Dieman't Land—Fapen ftnd Piroceediiigs» Vol. !• Put
II. 8vo. 1850.

The Royal Astrmomieai jToctXy—Monthly Notteet, Vol. XI. Not. 1—4. 8vo.

1850-1.

Commander Im^lffield, /2.A^ A/./^./. ^tt<i^)-*A Mew Tlieorj of Tenestpal
Magnetism, &c. 8vo. 1851.

The Amerieam Philosophical Society—^Proceedings, No. 45. 8yo. 1850.

IZw. W. IK BUi$, Mut* {th« AMoir)^Tmi Lectiucs oa Romtiibin, TrMl»>
rianlsm, etc. 12mo. 1851.

James Yeaniey, M.R.C.S., M,R,L {the Author)— New Mode of Treating
Deafness. 12nio. 1850.

Elongated Uvula and other Morbid Conditions of fhe Throat, Ice. Bvo. 1851.
Dcafnc':^ practically illustrated. 12mo. 1M50.

The ImtxtuiUm qf Ciml Bngineert^TnauuciioM, Vol. UX. ParU 2—5. 1840-S.
4to.

Minutes of Proceeding for 1887. 1840« 1841, 1844, 1845» 1848, 1847, and
parts of 1848, 1849, 1850. SfO.

Do. for April. 1851. 8vo.

Catalogue of the Library of the Institution of Civil Engineers. 8vo. 1851.

List of Members, Dee. 1850. 8vo.

The Royal Society of Edinburgh—Proceedings, No. 33, 34. 8vo. 1848-9.

The Royal Institute of British Architects—Proceedings, April, 1B51. 4to.

The HorticuUural Society of London—Journal, Vol. Vi. No. 2. 8vo. 1851.

The Boyal irith ^eademy—Proceedings, Vol. IV. Part IIL Bfo. 1850.

J. C. David, S»q, {the Author) Geogiaphical Botany and Astronomy, ftc. dto.
1850.

The Hebrew Alphabet, a Key to the Divine and Universal Language, 1842.
Jacob Bffll, Rtq. (tho £rficor)—The Pharmaceutical Journal for May, 1851.
Reginald Stuart Poole, Etq. {the Auikor)—HoTK iEgyptiaas : or, the ChRMMilogy

of Andent Egypt. 8yo. 1851.

WEEKLY EVENING MEETING,

Friday, May 9.

Tab Dukb of Nokthumbbrland, Freskleiit«

in the Chair.

The Rbv. Baden Fowbll, M.A. F.ILS. F«iLA.S. F.G.S.

SATituAN fBovsssoa OF oMManT tjf rum vinvsasmr or oksom.

On the RecmU JSspmment ekomug the RokOkm of the Sank^mMm§
of the Pendulum.

The experiment alluded to has been the subject of so much popular

uotice at the preiCDt time that it would be aeedlesi to go into a
partiddar description of its nAture or object. If Hollj ir^fied* Uie

Digitized by Google



1851.} OF TBB BOTAL IMiTITUTlON. 71

mutt would however hardly amount to any more palpable proof to

the tnuea than other astronomical phenomena afford ; in this case.

8s well as in those, the condosion is equally derived from reasoning

on the actual appearances.

An idea of such an effect seems to have ocrnrred long' ago,

and is mentioned in a paper in the Phil. Trans. 1742, No. 468, by
the Marquis de Poli, in the course of some observations on the

pendulum of a different kind. lie remarks, " I then considered

(adopting the hypothesis of the Ekuth's motion) that in one oscilla-

tioQ of the pendulum there would not be described from its centre

perfectly one and the same arc in the same plane — but he doea

not pursue the subject, as being foreign to his immediate object.

It appears also (see Comptes Rendus, 1851, No. 6) that in 1837

Poiiaon had hinted at auch an effect, but auppoaed it of insensible

amount*
To some minds difficulties present themselves in the fir«t instance,

which are easily removed bv a few s^imple illustration?, fn the first

place the dcvuitioQ from parallelism to itself, of the meridian of any

place, during the rotation of the Earth, is a simple geometrical question

easily determined, and the inclination expressed by a triaono metrical

formula. In the next place the ludepeadeiice of the mutioo of the

pendulum, notwithstanding that the point of support is carried along

with the earth in its rotation, and that the whole seems to form a
part of the earth, is a point easily elucidated by very simple experi-

ments, in which the vibration of a small pendulum is seen to continue

parallel to itself notwithstanding a motion given to the point of

aapport s Hie effect being in fact only a simple consequence of the
coexistence of two motions communicated to a body at the same
time A beautiful apparatus, lent by Mr Bishop for showing this, was
exhibited on tlie present occasion.

The experiment originally made by M. Foucault was repeated and

confirmed under the inspection of M. Arago, and other eminent

scientific men with all due precautions iu Paris, as also at Ghent,

Brussels, and elsewhere. In England besides the public repetitions

at the Russell, London, and Folytoehnie Institutions, by Dr. Roget,

Hr. Bialiap, and Mr* Baaa, the experiment has been tried at York
bf Ritoaor FhiUipa, and at Bristol by Mr, Bunt, with carefrJ atten<-

tioQ to an the drououtances likely to ensure the avmdance of sources

ef enor, and to jeeure precise results. At the Royal Institution

on the present occasion the experiment was exhibited under twd
modifications by Dr. Bence Jones and by Mr. Bass. Other observers

have also repeated it in various places, especially at Dublin, where
Me««rs. Hnughton and Galbraith, Fellows of Trinity College, have
purssutd the research with all imaginable precautions, and have
obtained results somewhat ditierent from those of other observers.

According to nearly all the other experiments the rate of deviation

continued uniform : according to Messrs. Haughton and Galbraith,

it varied : and they seem to have been the only observers who have
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^-atched through a complete revolution, the time of which was ob-
served to be 28h, 26m.
Hie aoaroes of probable error aro nnmerofis aad not easy to be

effectually guarded against. 'The most formidable, perhaps, is tbe
extreme difficulty of causing the pendulum to vibrate truly in oneplaue,
and to prevent its motion in a narrow ellipse. Wben this takes place*
and the arc is considerable, the direction of the major axis is con*
tinually changing, owing to a well known mechanical cause (see Her-
schel's Outlines of Astronomy, p. 444) ; but this deviation is

alwnv« in the same direction a« that of the original motion of the
pendulum, and consequently chaiii^es when that direction is changed.
The true deviation may be distini^uished from this, in that it is

alwavs from E. to W., independently of the direction of the original

impulse ; and the bull always passes accurately through the centre
in every oscillation, whereas in the former case it never does.

For great accuracy, a variety of other precautions are requisite, as
to the perfect freedom of suepension, guarding against currents, &c. ;

It is, however, possible that the elliptic deviation may oppose that due
to tbe earth's rotation, while the latter may manifest itself in spite of
the former.

It is extremely probable that many of the public repetitions may
have been affected bythese causes of error; yet some of those
referred to have been made by men of so much eminence and experi-

ence as observers, as to render it higlily iiuprobable that they should

not have been sufficiently guarded against every source of fallacy.

The accordance of umuy of the results at different places within fair

limits of error, is also a strong argument in favour of their accuracy
and trustworthiness.

The rates of deviation for one hoar as determined at different

places do not seem to be mm dkerepant than would acoord gene*

rally with the differences of latitode. The experiment at Paris gave
about 11'' SO", at Bristol 11* 42^, at Dublin rath^ more than IST, at

York about 13^
To apprehend the theoretical principle it is necessary to take

into account, 1st. the simple iuclination of two successive posi'

tions of the meridian of a place to each other after any interval of

time : 2nd, the independence of the motion of the ball of the pendu-
lum, of the rotation of the point of support: and, 3rdly, that the ball,

though free in this ?ense, is not however whollv free, being continually

drawn down by gravity in a direction continually changing (relatively

to the original direction of vibration,) as the earth revolves. Hence,
though from the second cause the ball would have a tenclencv always

to preserve a motion parallel to its original motion, and thus to deviate

regularly from the meridian, it will (from the third cause) not preserve

this exact paraUeliam, but will take an intermediate direction. The
exact determination of this direction cannot be made on any general

GCmnderations, but must be tiie result of detailed mathematical inves*

tigation.
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Thus in general in any illustrative or analogous case, so long as

the axis of vibration continues parallel to itself, the arc of vibration

will continue parallel to itself ; but if the axis do not continue

parallel, tiie direction of the arc of vibration will deviate. Tiiis die*

tinctioii has been laid down and fllnstrated ei^perimentally^ by Mr.
Wbeatstone.
Hie mvestigation as punnedby M. Bmet (Comptea Rendna, 1851,

No. 6-7.) as wen aa by other mathematicians, is primarily foundedon
die neUiod long nnce propoaed by Enler^ <tf resolving the rotatory

motion of one point on the earth's surface into two. one about the

vertical of that point, the other about an axis at right angles to it

:

of which the latter is the part effective in determining the direction

of f^mvity on the pendulum^ and is proportional to the sine of the

latitude of the point.

M. Binet makes this general theorem the foundation of an analy-

tical investigation, in which the conditions of the motion of the pen-

dulum generally are expressed by certain differential equations, the

integration of which oondtustshim to certain expressions, which when
simplified by the consideration of limiting the vibration to amaU azc8»

gives the azimnthai velocity uniform in the direction from E. to W.
and in a simple proportion to the sine of the latitude : giving there-

fore the deviation for one hour in the latitude of Paris about 11-^° and
the time of a complete revolution 32** S**. An investigation has also

been made independently by the Astronomer Royal, leading to very
nearly the same result.

Other mathemntical solutions have also been proposed by Dr.
Dav of Bristol, and by Mr. J. R. Young (late Professor of Mathe-
iiiiitifs at Belfast). The latter gentleman has obtained as a conse-

quence uf hi^i investigations one remarkable result, which he states

tims:

The arc of Uie circnlar rim of the ifdtU subtended by tl^e angle

el deviation at its centre^ is always (in one revolution of the eartii)

ciaetly equal to the difference in lin^ of the two parallels of latitude

described by the centre and extremity of the meridional diameter of
the table.*' [See Mechanic's Mag. May 3rd & 10th. 1851.]

The lucid and able illustrations of the subject given by Professor

Sylvester have thrown much light on the explanation.

Modifications t f tlie principle have been suggested by M. Chasles,

on the idea of the difference of rotatory velocity between anv two
points on the same meridian, which difference, insensible as it might
•eem to be for the minute length of a vibration, he shows, will in

successive vibrations become sensible. This idea is nearly the same as

tiuHannounced by Laplace (M^canique Celeste, vol. iv. c. 5.), who in-

ftrs a deviation in the plane ofa projectile fired in the direction of the
meridian. The same idea has been discussed also by other mathe-
msticianB : and has been further carried out by M. Potnsot who
has suggested, that if two balls suspended by separate strings,

hanging together in contact, and consequently both partaking in
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the velocity of r taAion of that point of the eartfa» were to be sad-
denly separated by rekaebg a tfmg placed between them, and at
fint confined by a ttring* they wodd then show the difference of
velodtv, hclonpinj^ to points on tho earth at that distance apart, and
would confequentlv revolve round the vertical* (iSee Comptes Ren*
dus. !851. No. 14'.)

A beautiful variation of the experiment has been sug-gestcd by Mr.
Bravais (Comptes llendas, 1851, No. 6.) in which a perfectly circular

motion is communicated to a pendulum (by a peculiarly ingenious
contrivance) the time of whose revolution will he different according
aft ite directioii consfitrea imtli or opposes that oif the earth.

If all tertum in the thread could he got rid of, a ball simply aus-
pended and famished with an index in its equator would be seen to
rotate. But the torsion destroys the effect. This is the suggestioD
of M. Baudriroont (Comptes Rendus, 1851, No. 8.)

But by far the most complete idea not only of the general prin-

ciple, but of the precise law of the sine of the latitude, is obtained
from the beautiful apparatus constructed by Mr. Wheatstone, in
which thv ]irndtilum is replaced by the vibrations of a coiled spring-,

the axi- of whicli can be placed in anv required inclination or latitude

with respect to a vertjcal ^tinicircului frame, which is made to revolve

about its vertical radius, and the direction of the vibralloiib is seen to
change in a degree proportioned to tlie sine of the latitude or mcli-

ation ; as for example for lat. 30 the sine = ^ : and consequently if

the vibration be originally in the meridian, when the meridian has re* -

¥olved 180*. the deviation = 180** X i 90* or is at right angles

to the meridian.

This apparatus was exhibited at the lecture.

Upon the whole the experiment is one of high interest and import-

ance : some discrepancies or difficulties in the different views taken of
the theory as well as in the observed results, seem to indicate that the

subject, however apparently simple, has not yet been thoroughly

worked out, — and to point to the desirableness of further repetitions

of the experiments, if possible in vacuo, and with increased precautions,

as well as to a revision of the dynamictd and analytical processes, by
which possibly any seeming dithcullies may be cleared up.

B. P.

In the Librarv were exhibited

Silver chased Sword-hilt, dated 1642, containing ten Portraits,

Frederick William. Stadtholder of Holland, and his Court.

The Mouse-deer and the Guanna, mounted by Messrs. Leadbeater.

Two inlaid Derbyshire Tazzas, &c. [by Mr. Tennant].

Lithographed Fac-Similes [by Messrs. Ashhee and Tuckett].

Figures in Coloured Biscuit, soft-metal bronzed, and Berpenttne
stone [by Messrs Cundall and Addey],

Silver-gilt Shield--** Boadicea [by Messrs. Hunt and RoskellJ.

1.
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WEEKLY EVENING MEETING,

¥ndB,j, May 16.

Thb Lobh Otbebtons, Vice Ftresident, in the Chair.

Captain W. H. Sbippard,

Ob CaUrol Amerka md the Sk^^Canal.

Captain Shippard commenced by alluding to the very great irapor-

tajjce of communications, whether by canal or railway, through the

I^lhillU^ea of Suez and Darien. He then referred to the various

modes proposed for traverBbg the latter, and stated what he
moehrni to be the advantages that would reanlt from a ship-

cunl through NicaFBgna, referring throughout his discourse to a
BeliefModd[ before him, fomishiDg the complete physical features of

the cotmtry from the Port of Realcjo on the Pacific, including

the Lakes Leon and Nicaragua, down to the south of the Rio

6su Joan on the Atlantic, iMised upon the English, French, and
Spanish Admiralty surveys, and upon French, Spanish^ Germant
Ihitch, and American authorities.

He then read a series of notes respecting the political cha-

racter, geographical features, and natural history of Central Ame-
rica; and concluded by giving a historical sketch of the con-

aexioii between that country and the British Government, since

^ early part of the 17th century, by means of the Mosquito
MtioD, the Governors of Jamaica, &c.

Electric Currents in Planie.

Mr. Faraday communicated a brief verbal notice of the results

obtained by M. Becquerel in his recent researches into the nature

and directions of the Electric currents which may, or do exist in

the different parts of a tree or other plant; and also of those

which exist in rdation to the tree and the snrrounding earth. By
the insertion of terminals attached to the galvanometer into

wunoQs parts of the tree, effects were obtained which indicated

that the current is from both the bark and the heart-wood
through the instrument to the cambium or parts between the hark
and the wood. As regards the relation of the vegetative process

to the atmosphere, the earth was found positive to the paren-

No. 6. G
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chyma, which was relatively negative. As the earth is relatively

ncj^ative to the serene atmosphere above, it would appear that

the vegetative process acts in a direction contrary to that of

the cavset ivhich give the earth and au* aronnd it their relative

electric states. (VidtAimtdes ie Chmie, 1851, tome xxxl. p. 40.)

In the Library were exhibited—
Mnps and Views of Central America and Drawing? of the Inhabitants*

Antiquities, Animals, and Plants [by Capt. Shippard].

The Trogon Resplendens and Other birds from Central America
[by Messrs. Leadbeaters]

.

A small gold figure from Bogota— Models of a boat built for

Capt. Parry's Polar Expedition, and a cutter by Mr. T.
Roberts ; an Indian Gun ; Mocassins, &c. [by the United
Service Institution].

WEEKLY EVENING MEETING,

Friday, May 23.

Ths Hkv. John Barlow, M.A., F.R.S.. Secretary R. I.

in the Chair*

William Hoskino, Esq.

rROFKSSOH OF ARCBITCCTIfRK AND OF XMOINSERIKG CONSTaUCTlONt AT
KIirO*« COI.LSOB, LOMOOV.

On Ventilation by the Parlour Fire.

Thb term Ventilation does not strictly imply what we intend by its

use in reference to Buildings used as dwdling-houses, or otherwise

for the occupation of breathing creatures. To ventilate is defined

to fan with wind hut one of the main objects for which houses

and other enclosed buildings are made, is shelter from the wind»

Inasmuchi however, as the wind is but air in motion, and we can only

live in air, air may not be shut out of our hon^es, though, for

comfort's sake, we refuse to aduiit it in the active state of wind. But
in doing this — in shutting out the wind,— we are apt to put ourselves

upon a s-hort allowance of air, and to eke out the short allowance by
using the same air over and over ui^mn.

There is a broad line of distinction, indeed, to be drawn between
in-door and ont*door ventilation $ fOT although the principles upon
which nature proceeds are the same, the operation is influenced by
the circumstances under which the process may be carried on.
Whether it be on the hill-side, open to the winds of heaven, or in a
dose room from which all draught of air is excluded, the expired
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breath, as it leaves the nostrils heated by the fire in the lungs, rises, or
seeks to rise, above their level, and may not be Rj^ain inhale;). Out of

doors the cooler or less heated air of the lower level presents itself

for respiration unaffected by the spent exhaled air, but in a close

apartment the whole body of included air must soon be affected by
whatever process any portion of it may have undergone. The process

hy ivhich Nature carries off spent air, purifies, and returns it

tmeontamuiatedt ib thus checked by the circumstanceB under which
we place oorBdvee withiD-doors. All onr devices for shelter from
the weather, and for domestic convenienGe and comfort, tend to
preyent the process provided by Nature from taking effect according
to the intention in that respect of the Creator. We not only confine
ourselves, indeed, and pen up air in low and close rooms, but we
introduce fire by which to warm the enclosed air ; wanting light

within our dwellin":? when davlight, fails, we introduce another
sharer iti the pent-up air of onr rooms, being fire indeed in another
form, but generally under such circumstances, that it not only ab-
stracts from the quaaiity, but injuresi the quality of what may remain.
But fire, whether in the animal system, in the g-rate, or in the lamp,
cannot long endure the luiagined liiuitaiiou of air. There must be
access of air — of vital aur<— by some channel or oth&r, or the fire

will go oat.

An open fire in the grate must however have a vent for some
of ita results, or it will be so disagreeable a companion that its

presence could not be endured, even as long as the most limited

quantity of air would last; and the fire will compel the descent of air

by the vent commonly supplied under the name of a flue««*a chimney
flue— to render its presence tolerable in a closed room, if a supply
be not otherwise obtainable. But as the outer air at the higher level

of the top of a chimney, because of the rarity of the air in and above
the flue, responds to the demand of the fire less easily than the

lower air, or that at and about tjie level of the tire ; and the lower
air, or air at the lower levels, forces its way in, therefore, by any
opening it can find or make— through the joints of the flooring*

boarda and under the sldrtings — the supply passing first up or
down the hoUow lathed and plastered paititions, sometimes even
np from the drains ; and through the joints under and about the
doors and windows. If these channels do not exist, as they may not
when the joiners' work and the plastering are good, or when the open
joints referred to are stopped up by any means, the fire smokes, and
every known means of curincr the chimnev failing, means arc sou^-ht

of obtaining heat without the offending fire. Ventilation is not
thought of yet.

The open fire may be made to p!ve place to the close stove or to hot
itr-pipes, to hot-water pipes, or to ateani pipes—wiiich make hot the air

about them in a dose room without causing draughts. But the
warmth obtained in pipes is costly under any circumstanoes. Air
does not take op heat Ireely, unless it be driven and made to pass
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freely over the heated sur&ce ; and there being little or no coo-

sumption of air, and consequently little or no draught, in connexion

with heated bodies, such as close stoves and hot pipes, the heat from
them is not freely difiused, and is not wholesome. There is with all

the expense no ventilation.

Stoves and hot pipes are. moreover, exceedingly dangerous inmates

in respect of fire. Such things are the most frequent causes, directly

or indirectly, of fires in building-?. Placed upon, or laid among^ or about

the timbers and other wood-work oi hollow floors, and hollow parti-

tions, and in houses with wooden stairs, more conflac^rations are

occasiont'd by hot jiipes and stoves, than by any thing else, and per-

haps more than by all other thing"? tog-ether.

Open stoves with in-draught of air warmed by being drawn
quickly (when it ia drawn quickly) over heated surfaces may be
made part of a system of safe and wholesome in-door ventilatbn

;

but to be perfect there must be also out-draught with power to
compel the exit of spent or otherwise unwholesome air. But the
arrangements for and connected with such stoves are special and
therefore costly, unless the buildings in which they may be em-
ployed have been adapted in building to receive them. An in-

draught stove may however be applied with great advantage as

it regards the general warmth and ventilation, in the lowest story of
any house, if there be compelled out-draught at the highest level

to which it will naturally direct itself if it be not retained, so that the

in-draughted air, tempered as it enters, may be drawn out as

it becomes spent, or otherwise contaminated.

But this must be considered in all endeavours to effect in-door

ventilalion, or the endeavour will hSU, The air miui be acted upon,

and not be left, or he esqpeeted, to ad of Useff, and to pass in or

mst as may he ekeired merebf hecauee ways ofingrees and egress are

madefor it. Make a fire in a room, or apply an air-pump to the

room, and the outer air will respond to the power exerted by either

by any course thatmay be open to it, and supply the place of that which
may be consumed or ejected ; but open a window in an otherwise close

room and no air will enter ; no air can enter, indeed, unless force

be applied as with a bellows, whereby aa much may be driven out as

is driven in, with the efl^ect only of diluting not of purifving.

Even at that short season of the year in wiiich windows may be
freely opened, unless windows are so placed as to admit of the

processes of out-door ventilation being carried on through them
by a thorough draught from low levels to high levels, open
windows are not sufficient to efiect thorough in-door ventilation.

There must for this purpose be in every room a way by
which a draught can be obtained, and this draught must take
effect upon the most impure air of the room, which is that of the
highest level. The chimney opening may supply a way at a low
level, and a dranprht may be established between it and the window,
but the air removed from the room by such a draught is not neces-
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sarily the spent or foul air. But make an opening into the ciiimncy

flue near the highest level in the room, that is to say, as near as

luay be to the ceiling, and if a drauglit be established between the

window and the flue by this opening, the ventilation is complete;

that is to say again, if there be ikaught enough in the chimney
floe from any cause to induce an up-carrent through it, or if there be
motion of the external air to drive the air in at the window and
force an up-current through the flue.

Windows may not be put open in the long enduring colder

season, however, and for the same reason in-draughts of the outer
air by any other channel are offensive and injurious* To open a
door f(jr the sake of air is but a modification of opening a window,
and, if the door be an internal one, with the effect of admitting already

enclosed, and, probably, contaminated air. Means of efficient in-

door ventilation, must therefore, be independent of windows and
doors ; and ti»e means should be such as will lead to a result at

once wholesome and agreeable.

Many plans have been suggested, and some have been carried

into eflfect, of warming air, and then forcing it into or drawing it

through buildings, and, in the process of doing so, removing the

foul or spent air from the apartments to whidi it may be applied.

Some of these plans are more and some are less available to whole-

some and agreeable in-door yentilation, but even the best are rather

adapted to large apartments, such as those of Hospitals, Churches,

Tlieatres, and Assembly-Rooms, than to private dwelling-houses in

which the rooms are small and labour and cost are to be economised.

Plans have been proposed, too, for the economical ventilation

ui dwelling-houses; but they seem to be all in a greater or lets

degree imperfect. Ways of access are provided in some cases f( r

the outer air directly to the fire in every apartment, to feed the

fire, and indirectly to ventilate the room j way of egress in

addition to the chimney opening and the chimney flue being

sometimes provided for the spent air of the room; sometimes,

mdeed, as before indicated, by an opening into the chimney
flue near the ceiling. A direct in-draught of cdd air is not

sgreeable, and it may be pernicious, but S the outer air become
warm in its way to the inmates of the room, the objection to its

directness ceases. If however the warmth is imparted to it with

foulnei^s, the i>r{^cess does not fulfil the condition as to wholesome-

ness, and this is the case, when the outer air is admitted at or

near to the ceiling to take up warmth from the spent and heated

atmosphere of the higher levels. Having undergone this process,

it is not the fresh air that comes warmed to the inmates, but a

mixture of fresh and foul an that cannot be agreeable to any inmate

con^ious of the nature of the compound.

The endeavour on the present occasion was to showbow the familiar

lire of an apartmentmay be made to fulfil all the conditions necessary
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to obtain in-door ventihilion, to the extent at least of the apart-

ment in which the tire may be niaintained, and while it is maintained.

A fire in an ordinary grate establishes a draught in the floe

over it with power according to its own intensity, and it acts

with the same effect, at least, upon the air within its reach, for

the means which enable it to estaUbh and keep up the dreaght in

the flue. The fire neceesarily heats the grate In which it is kept

ap, and the materids ofwhich grates are composed being necessarily

incombustible, and being also ready recipients and conductorB

of heat, they will impart heat to whatever may he brooght into

contact with them.

It is supposed that the case containing the body of the grate is

set on an iron or stone hearth in the chimney recess, free of the

sides and back except as to the joints in front. Let all communi-
cation between the chamber so torined about the hack and sides of

the grate and the chimney flue be shut off by an iron plate, open tiuly

for the ree^ister tinp or valve over the fire itself. External air la to

be admitted to the closed chambers thus obtained about the grate

by a tube or channel leading through the nearest and most con-

venient enter wall of the building and between the joists of

the floor of the room, to and under the enter hearth or slab

before the fire, and so to and under the back hearth in which
sufficient holes may be made to allow the air entering by the tnbe

or chaonel to rise into the chamber about the fire-box or gnte.
Openings taking any form that naay be agreeable are to be made
through the cheeks of the grate into the air-chamber at the level

of the hearth, in this manner will be provided a free inlet for

the outer air to the fire-place and to the fire, and of the facility

eo provided the fire will readily avail itself to tiie abolition of all

illicit draughts. But the air in passing through the air chamber in

its way to the hre which draws it, is drawn over the heated surfaces

of the grate and it thus becomes warmed, and in that condition

it reaches the apartment.

An upright metal plate set up behind the openings through cheeks

ofthe grate, but dear of them, will bend the current of warmed air in

its passage through the inlet holes, and thus compel the fire to allow

what is not necessary to it to pass into the room ; and if the opening
over the fire to the flue be reduced to the real want of the fire, the

consumption of air by the fire will not be so great as may be supposed,

and there will remain a gupplv of tempered air waiting only an induce-

ment to enter for the use of the inmates of the apartment. An opening
directly from the room into the flue upon which the fire is acting- with

a draught more or less strong, at a hig-h level in the room, will ad'oi d

this inducement; it will allow the draught \\\ the flue to act upon the

heated and spent air under the ceiling, and draw it off ; and in doing
so will induce a flow of the fresh and tempered air from about the

body of the grate into the room.
TTie mode thus indicated of increasing the effect of the ^miliar fire.
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dud making iL r^ubservient to ttie impui taul function of free and whole-

aome eiitilation, is not to be taken as a mere suggestioD, and now for

the first time made. It has been in effective operation for six or seven
years, and is found to answer well with the simple appliances referred-

to. But it is the mode and the principle of action that it is desired

to recommend, and not the appliances, since persons more skilled in

mechanical contrivances than the author professes to he* may probably

be able to devise others better adapted to the pm'pose,*

The mode referred to of warming and ventilating apartments by
their own fires is most easy of application, and in houses of all kinds,

srreat and small, old and new, and as the warmth derived from the

tire in any case, comes directly by the in-draughted air, ais well as

by radiation of heat into the air of the apartment, fuel is t;cono-

inized. li the register flap be made to open and shut, by any
means which give easy command over it, so that it may be opened
more or less according to'the occasion, and this be attended to, the

economy will be assured; for it is quite unnecessary to leave the same
space open over the fire after the steam and smoke arising from
fresh fael have been thrown off, as may be necessary immediatdy after

coaling. The opening by theregister valve into the flue may be reduced

when the smoke has been thrown off, so as to check the draught of air

through the fire, and greatly to increase the draught by the upper

opening into the flue, to the advantaire of the ventilation and to

the snviti'j of fin 1, while the heat trota the incandescent fuel will

be thereby rather mcin ased than diminished.

Moreover the system being applicable in the cottage of the labourer,

a? fully and as easily as in the better appointed dwellings of those who
aeed nut cconuiiuze so closely as labouring people are obliged to eco-

nomize, the warmed air about the grate in a lower room may be con*

veycd directly from the air-chamber about the grate by a metal, or pot

pipe, up the chimney flue, and he delivered in any upper room
nett to the same fine and requiring warmth and ventilation, the

process of ventilation applied to the lower room being applicable

to the upper room also.

The indicated means by which winter ventilation is obtained are not

of course e([Ufilly efficient in summer, for the draught of tlu^ fire is

wanting ; hut the inlet at the low level for fresh air, and the outlet for

the i»pent air at the upper level coniinm nix alwavs open, the heat

which the Ilue will in most cases retain thiuaghthe summer aided hv
that of the sun's rays upon the chimney top, secures a ceitrtiu

amount of up-draught, which is not without its effect upon the in-

draught by the lower inlet even wh«i mndowa and dears are shot.

While it is obvious that the air drawn into any house for the

l^orpoie of in-door ventilation need not be other than that which

* The appliances aied by Mr. Hosking, will be found more fiiUy described

is hit ** Healthy Homes" published by Mr. Moiray.
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would enter by the windows of the same house, it may be Dnnecesary
to enter into any inquiry as to the condition of the air heretofore

spoken of as fresh and pnre. " Fresh ^* and " pure " applied to air

most be taken tomean the freshest and purest immediately obtainaUe,
and that wiU be the same whether it be drawn in through a grated
hole in a waU, or by a glazed openmg dose by H in the same wall.

But it is a &ir subject for inquiry whether,—speaking in London to
Londoners,— the air about our houses in Ijondon is as pore,-— or as
free from impurity,— as it might be.

The out-door ventilation of large towns may be taken to be more
complete above the toj)s of the houses and of their chimneys than it

is or, perhaps, can be among and about the houses ; — the processes
of Nature are there not only unchecked, but are in fact aided by the
heat thrown up by the chimneys into the upper air, aud impurities

which can be passed off by chimney flues, will be more certainly

and more effectually removed and changed by Nature's chemistry,

than if they are kept down to fester under foot and to exhale in
our streets and about our doors and windows.
At this time every endeavour is made to provide for removingfrom

our dwellings all excrementitious matter, and all soluble refuse, by
drains into sewers, and so by the sewers to some outfall for dischaige.

The drain necessarily falls towards the sewer, and the sewer again
to its outfall, and the sullage or soil drainage being rendered liquid

thus passes in the usual course. But the usages and the neces-
sities of civilized life cause a large proportion of the liquid refuse

from dwelliner-houses to pass off in a heated state, or to be
followed by hot water arising from culinary processes, and from
washing in all its varieties. The heat so entering the drains causes

the evolution of fetid and noxious gases from the matters which go
with, or have gone before, the hot water ; and with these gases

house-drains almost always, and sewers commonly, stand charged.

They are light fluids and do not go down with the heavy liquid

matters from which they have been evolved, but they seek to rise,

and constantly do rise in almost every house through imperfections

or derangements of the flaps and traps which are intended to keep
them down, but which only, when they do act, compel some of the
foul air to enter the sewers, and there to seek outlet to the upper
air w^hich they find by the gulley gratings in the streets.

It can hardly be said perhaijs that too much attention has been
given of late to the scour of sewers by water; but it is most certain

tiiat too little attention has betn given to the considerations last

stated, for nothing has been done to relieve the drains and sewers
of their worst oflfence. The evolution of foul and noxious gases in

the drains is certainly not prevented by scouring the Misers. In
the mean time the poison exists underfoot, and exudes at every
pregnable point withm and about our houses, and it rises at every
grating m our streets, though the senses may become duU to them
by constant suffering.

•

Digitized by Google



1851.] OP TUB ROYAL INSTITUTION. 83

Now this is an evil which can be greatly ameliorated, if it cannot

indeed* be wholly cured ; but it is by a process that to be eflfective

must be general* and, therefore, it must be added, compulsory. The
process is aS familiar application in the ventilation of mines, and
particularly of coal mines.—An up-cast shaft containing a common
chimney flue carried up at the back of every house, and connected

with the house-drains at their highest level would give vent to

the foul air in the drains, and discharge it into the upper air. —
The foul air evolved by heat expands, and cxpandin*^ it rises,

and rising it would be followed by cold air settling down by the gul-

ley gratings in the streets, thus constituting their inlets downcast

shafts, and the sewer:? and drains themselves channels for the cur-

rents setting to the up-cast shafts, by which they would be relieved.

The down draught into the sewers would carry with it much soot

and fine dust* which would settle upon the liquid current and pass

off with it» and so remove some of the tangible as well as the in-

tangible impurities, before referred to, from the air in our streets

snd about our houses.^

Much in this way might be effected by the aid of causes in con*

slant operation ; but if the up-cast shaft to every house were also a
fire-flue, or were only aided by the draught of a neighbouring fire,

the up-current would be sufficient not only to prevent tlie house

drains from rutaimng foul air, but the foul air would be thrown off

into the upper air with better effect and be dissipated innocuously

and without oflence instead of steaming as it now does from the sewers

into the air where it cannot be avoided. W. H.

Artificial Productiua of the Rubyt Sfc, ^

M. Ebblman of the S^vre works near Paris being present with
various specimens of the minerals which he has produced artificially

;

Mr. Faeaoat stated the process and results generally to the Members.
The process consists in employing a solvent, which shall first dissolve
the mineral or its constituents ; and shall further, either upon its

removal or a diminution of its dissolving powers, permit the mineral
to aggregate in n crv«talline condition. Such solvents are boracic
acid, borax, pliosphate of soda, phosphoric acid &c. :—the one
chiefly emploNccl bv M. Ehclman is boracic acid. Bv putting

toarether certain proportionss of alumina and magnesia, with a Uttle

oxide of chrome or other colouring matter, and fused boracic acid,

into a 5t vessel, and enclosing that in another, so that the wliule

coald be exposed to the high heat of a porcelain or other furnace,

the Boaterials became dissolved in the boracic acid ; and then as the
heat was continued the boracic acid evaporated, and the fixed

nsterials were found combined and crystallised, and presenting true

spcdonena of spinel* In this way crystals having the same form.
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hardneiB, colour, specific grvfity, composition, and effect on light as

the true ruby, the cymophane> and other mineral bodies,were prepared,

and were in fact identical with them. Chromates were made, the

emerald and corundum rrystallized, the peridot formed, and many
combinations as yet unknown to mineralogists produced. Some of

the crystals of spinel of recent production which M. Ebelman ex-

hibited had facets the eighth of an inch or more on the sides. [Vide

Annales de Chimie, 1848, tome xxii. p. 211 ] M. F.

In the Library were exhibited :

—

Cunningham's Patent Mode of Reefing Topsails [by H. Cunning-
ham, Esq.].

Gag:e*8 Cataplasmes Galvaniques [by Dr. Bence Jones]

.

Specimens of Porphyritic Granite, from Fowey, Cornwall, worked
by Mr. J. ii. Meredith [by Mr. J. H. Meredith].

Stag-Candelabrum [by Messrs. Hunt andRoskell], &c. &c.

WEEKLY EVENING MEETING.

Friday, May 30.

Tbb Di7ks of Northumbbblamd, Ihresident in the Chair.

COLONBL H. C. RaWUNSOK.

A Few If 'ord^i on Bab t/Ion and Nineveh,

Rbpbrrino to Uie interest which is now attached to the Assyrian
Inscriptions, owing to the recent discovenesat Nineveh and Babylon,
Colonel Rawlinson propo'sed to explain what Cuneiform writing: wa^-,

how it had come to be deciphered, and what bad been learnt irom
it.

Cuneiform characters did not belong to any particular lan-

guage, ur any pai ticalar alphabet, or even to any particular system
of writing. The natives of Western Asia in antiquity made use
generally of letters, formed for the conyenience of sculpture with
tiie arrow-head and wedge, instead of the corves and lines which
have since hecome the standard elements of writing. Among
such nations the Assyrians occupied the first place; then came
the people of Susiana and Elymais and of Babylonia, and Chal-
daea; and the series was terminated by the Armenians, the Scy-
thians and the Persians. An alphabet consisting of nearly 400
signs, which had been perhaps originally a complete system of

picture-writing, and in which to the latest period of its existencethe
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ideographic or symbolic element continued to occupy a promi-

Dent place, served with unimportant modifications to express the

languages of all these Dations except the Scythians and Persians,

This was called the First Cflasa of Cuneiform writing.

The oldest form of it was the Assyrian, datmg perhaps as early as

2o00 B.C. ; and in immediate connexion with that system, not only

in regard to the forms of the letter, hut more particularly as being
applied to a language closely allied, if not identical* were the alpha*

bets of Babylon and Chaldzea. The alphabets of Susa and Ely-

mais. although in all probability superior in point of antiquity

to the Babylonian and Chaldean, were much further removed
from the parent Assyrian type in regard to form, and were uppHed
to languE^s of a total different fansilv

; while the Armenian again,

the latest of all tiie Caueiionii alphabets of the first class, ap-

proached very closely in form and organization to the Assyrian,

hot was also used to express a language altogether distinct from
any of the other dialects. The second class of Cuneiform writing

derived like those of the first class from the Assyrian hut more
remotely and greatly simplified, was appropriated to the language
of the aboriginal Scythic population of Central Persia; and the
third class, in which the Cuneiform signs had been at length

reduced to the representation of a regular literal and phonetic alpha-

bet, was invented in the Hme of Cyrus the Great for the use of the

inimbitants of Persia proper, who were then the dominant tribe in

western Asia.

With regard to the languages expressed by these aljihabets. Col,

Rawlinson observed that the Assyrian, Babylonian, and Chaldsean

were closely allied and constituted one of the earliest, if not the

entliest ofthe Semitic dialects* of which any traces are now extant.

The languages preserved in the Inscriptions of Susa, of ElymaiSt of

Armenia, and in the centre column of we trilingasl tablets of Persia,

bebnged to the Tartar or Allophylian family; and the Persian closely

resembled the Vedic Sanscrit.

After exi^aining at what periods the different alphabets were used,

who were the nations using them, and where the monuments,
revealing to us these records of the early world, have been disco-

vc rcd, Colonel Rj^jvlinson proceeded to eiLplain and practically to

illustrate the process of decipherment.

Copies of two Persian Cuneiform Inscriptions were exhibited

which had been found at Hamadan (the ancient Ecbatana) and had
supplied the first elements of decipherment. It was bhown that these

inscriptions were identical, with the exception of certain groupes

;

and it was further pointed out that the position of the groupes
thus indiyidnalized naturally suggested the idea of proper names
and indicated a succession of three generationB. Historical testimony
authorized the attribution of the monument in question to the
line of kings who succeeded Cyrus the Great, and the names accor-

dingly ol Hystaspes, Darius, and Xerxes were applied at hazard to
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the Cuneiform groupes, the result being, as these were actually the

true names recorded, that twelve correct phonetic values were thus
determined on the first essay at decipherment.

The alphabet was subsequently completed by a dissection of

fresh materials, such the genealogy of Darius preserved at Behis-
tun, an enumeration of the Satrapies of the Persian Empire, sevenj
well ascertained titles, and more particularlv a series of grammatical
if^fh'xions and terminations whieh were elaborated by a careful

analysis and identified with their Sau-crit correspondents. Simulta-
neously with the |)n)fz're!!i?* thus ciTcctcd ia alphabetical decipherment,

u gcneial knowledge was obtained of the Persian language, a supply

of materials, not less valuable for philology than for history, being
furnished by the great inscription of Behistun recording- the auto-
biography of Darius Hystaspes, which notwithstanding its inao>

cessible position on the face of a precipice at an elevation of four or
five hundred feet from the plain. Colonel Rawlinson succeeded in

copying.

The next step was to render the knowledge thus obtained in the

simplest branch of CuiKiform science available for the examination

of the more difficult. It had been fortun itcly the custoni of the

Achrt'iiiLMiian kin^rs to ujipend to their vernacular records transla-

tioab in the Scythian and liabylv^iiian lianguagcs, and it was certain

therefore, as the Persian tongue was now thoroughly understood,

that if their trilingual records were sufficiently extensive, the

Babylonian language could be deciphered and rendered guneriilly

intelligible through the Persian key. To this task accordingly

Colonel Rawlinson had devoted himself ; but owing to the extreme
difficulty and complexity of the Babylonian system ai writing,

(ideographic and phonetic signs being intermingled, and the phonetic

signs bearing often seveiMl distinct syllabic values), and more
especially owing to a defectiveness of materials, for a small portion

oidy of the Babylonian translation at Behistun was recoverable, his

progress had been necessarily slow and for a long period anything

but satisfactory. Rccentlv however bv the aid of an extensive and
profound examination of the independent inscriptions of Assyria and
Babylonia, more certain results had been obtained, and there could
now be little question, but that a continued application of patient

labour and critical skill, was alone required to render the A^tsyriun

inscriptttms at least as well understood as the Persian.

The third portion of the lecture referred to the results in regard to

general knowledge at which we had already arrived through the
interpretation of Cuneiform records. These results, although thej
contained nothing of any salient interest, were equally varied and
extensive. We bad obtained a general outline of the history of
Western Asia from a period at least as early as the emigration of
Abraham from Chaldaea, dow-n to the age of Alexander the Great

;

and of many port!oT>s uf that i^reat liistoricid interval we had the

most minute and cucumfitantial uuticcs, the Assyrian kings having
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often chronicled the pubhc transactions of their respective reigns

with characteristic bi cvity, but with what appeared to be a conscien-

tious and painstaking accuracy. Estimating the duration of the

Apsyrian monarchy at 1900 years, or from about 2500 to 600 B. C,
there must have been a Hue of at least seventy kings, independent of

interregnums. Of this line, however, there have only been recovered

as yet Uie names of about twenty-five kings, and the longest succes-

sion that has been found consists of eight, or at most ten, consecutive

generations. In Chaldsea and Babylonia, the historical information

obtained has been even more fragmentary; for although we havenow
the names of nearly twenty kings, there is no continuous genealogy

beyond that of father and son. A list ofsix, or perhaps eight, kings

is given in the inscriptions of Armenia ; and Susa and Elymais con-

tribute several independent royal titles.

Besides the historical inscription? of Assyria and Babylonia, tliere

are many other miscellaneous Cuneiiorm documents. One class of

inscriptions refers particularly to the construction of the palaces and
temples, the architectural description resembling in its detail the

Scriptural account of the building of Solomon's Temple. Others

are especially devoted to the enumeration of the gods and the

declaration of their titles and attributes* the figures of the deities

invoked being sometimes engraved upon the monuments by way of

illustration ; evidence being thus * affiarded that the winged and

monstrous forms depicted on the Assyrian marbles in the British

Museum* are in no case intended to represent the Assyrian Gods,

but have exclusively a symbolical signification. A pictorial repre-

sentation was exhibited at this lecture of the Babylonian Pantheon

copied from that interestincr monument named Michaux's Stone, and

nn attempt was made to identify the figures, wliieh evidently bclony-ed

to a PlanL'larv oi Celestial svstem of worsiup, with the gods mentioned

in scripture, and commonly noticed in the inscriptions.

A further class of documents was noticed consisting of inscriptions

on pieces of stone, of pottery and of " terra cotta.'* These inscrip-

tions represented conveyances of property, deeds of sale, leases,

contracts* mortgage bonds, and appeared sometimes to constitute

documents resembOng the exchequer bills and hank notes of modern
times. It was conjectured indeed that prior to the introduction of

coined money, the Assyrians and Babylonians must have made use

of the clay cakes of which great numbers are now found in the

country, as a circulating ruediun), thus, as it were, anticipating the

modern invention of a paper curreney.

A resum4 was then given of the information afforded by the

inscriptions as to the Political Geography and the Ethnography of

Western Asia, at a period long anterior to what we have been

hitherto accustomed to regard as authentic history, and the

Lecturer stated in conclusion, that although he was about to return

almost immediately to the East, he should leave sufficient data in the

hands of the learned of Europe to enable them, as materials were
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accumulated, to carry out with complete success the work of

Assyrian decipherniieot and iaterpretiition* H. C. R.

[For farther infonnation on this interesting sahject, the Members
are referred to the Journal of the Royal Asiatie Sooiety-* Volk.

X. xi« zh.

.

In the Lihrarv were exhihited i—^

Kirch cr, Turris Bab( 1 — Kaempfer, Amoenitates Exoticae — Inscrip-

tions in the Cuneiform Character, published by the British Mu-
seom— Layard's Nineveh and its Rcniains— C. J. Rich, Memoir
un Babylon— Morier's Travels in Persia [iVoui H. L Library].

A Slab of Ivory from Nineveh, magnified 9 times— lion Hunt,
has reHef, fitxm N. W. Pedace^ Nimroad, orgiaal size [by G.
Scharf, Esq].

Babylonian Bricks* &c. [from R. L Maaemn].
Models of Column from Bin Nimrond, Eg3rptian Obdiaka, and Vaaea

[by Mr. Tennant].

Specimens of Gold Quartz and AUavial, from California [by Capt.
Jackson]

.

Objects (named) from Uindostan and Persia [by Royal Asiatic

Society]

.

Proteaji Stone (imitation of Marbles) — Imitation Ivory [by Mr.
B. Chiverton],

Fac-bimile of Seal of Exchequer, temp. Edw. III. [by Mr. Barclay].

Vase from Athens— Roman Vase, &c. [United Service Institution].

Great Exhibition Commemoratioa Shield, designed by L. limner,
executed by HSltungtons [by Messrs. Leightons].

Group of Natural Objects coated with Silver [by Mr. Shuckard].

GENERAL MONTHLY MEETING,

Monday, June 2.

William Polb, Esq., M.A., F.R.S., Treasurer and Vice-Flreaident,

in the<!ihair.

The Earl of Liverpool, G.C.B.
William Raikes Timmins, Esq.

were admUted Members of the Royal Institution.

Laurence Engstroui, Esq. Wm. H. Fitton, M.D. F.R.S.
Mansfield Parkyns. Esq. W. S. W. Vaux, Esq.

were duly elected Members of the Royal institution.
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The decease of Sir William Morison, K.C.B. M.P. &c. late Mana-
ger of the Royal institation, was announced from the Chair.

The Managers reported,

TTiat henceforth the Upper Library would be kept open from 10

o'clock A.M. till 10 o'clock P.M. on every day that the Institution

k open ; except on those Fridays on irhicfa the Weekly Evening
Meetings are held* when it would be closed at 4 o'clock P.M., and
at such times as it may be dosed by special order.

lliey further reported that they had engaged Mr. C. W. Vincent^

son of the Keeper of the library, as Assistant in the Library, at a
salary of £^ per annum.

The following Presents were aunounced and the thanks of the

Members ordered to be returned for the same ;—
From

John Prosser, Enq.— Four Political Tracts (by Dr. Johnson). 8vo. 1770-5.

7%e ImtUutim of Civil Bngineen— Proceedings for May 1851 . 8vo. 1851.

W. F. Stetiemon, F.R.S. (the Author) — Memoir presented to the Royal Society

demonstrating the fiJlacy of the auppoeed Composition of Water. l2iao.

1851.

Oardon H'tUoughby James Gyll, Esq. JIf.it./.—The Enchiridion; or Sum of
Human Science. 12mo. 1826.

Tkf G-'-'!"Lru'n? Society— Quarterly Journal, No. 26. 1851.

Jchn li eale, Esq. {the Editor) —-London Exhibited in Ittol. 12tno. 1861.

Rudimentary Book-Keeping; by James Haddon, M.A. 12mo. 1851.

Rudimentary Treatise on Logarithms, &c. by H. Law, Esq. 12mo. 1851.

Smfal Medical and Chirirgical Socikjf — Medioo-Chirurgicftl Tnaisactions,

Vol. xxvii—xxxii. 8vo. 1844-9.

George Rush, Esq. {the Author)— An Account of Ascents in the Victoria and
Nataen Balloons, in 1838. 1849, 1850 ; and an Appendix by W. H, Jones,

consisting of Tables for Measurement of Heights, Sec. 8vo. 1 851.

O. B. Jim, Astronomer Royal, S^'c. — Suggestions to Astronomers for the

Obscrvatiun ut the Total Eclipse of the Sun, on July 28, 1851. 8vo. 1851.

Berrulm Sharpe, &q. M.R./.— Nomrelle Ronte pour la Califomie et de Im

Colonisation de Costa Rica. 8vo. Paris. 18.'>1.

Mi. Faraday, Esq., Pull Prof. Chpm. R./.— Bulletin de la Classe Physico Math^-

matique de 1' Academie impenaie des Sciences de St. Petershourg. Tome
K. No*. 7— 16. 4to. 1850.

AlKtander Harpur, Esq. {the Author) — An Inquiry into the Essential Nature <rf ,

Phenomena or Perceptible Existence, &c. &c. 8vo. 1850-1.

AUen Davis, Esq. M.R.I.— Communications on Farming, by Hewitt Davis. 8vo.

163J.50.
The Managers ofthe London Institution.—A BibliographicalAccount and Collation

of " La Description de I'Egypte," &c. {Nut Published.) Rvo. 1838.

The Royat Institute cf British Architects.— Proceedings for May, 1851. 8vo.

1851.
The Athen/sum Club.— Annual Report, &c. for 1851. fol.

Edward B. Lovell, Esq., M.R.I. {the Author)— Hand-fiook ofthe New Chancery
Orders, April 22, 1850. 12mo. 1850.

The Monthly Digest, 1850: an Analytical Digeat of Eqnity, Common Law,
Bankruptcy. Ecclesiastical and Criminal Cases, fte., with a Digest of the
Statutes. 8vo. 1850.

Ditto. Nov. 1850— April, 1851. 8vo. 1851.

I
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Der Vereins zur Be/orderung des Gewerbfieisse^ in Preussen— Verhandlungen,
1849-50. 4to. Berlin, 1849-50.

Benj, GihUnis, Es<j. M.R.I.— Proceedings of the lostitntioil of Meebanical
Engineers, Birmingham, April 23, Is.')! . 8vo.

Reginald J. Mutleif, Esq. M.R.I.—An Analytical Digest of all the Reported Cases
decided in the Supreme Cointa in India, fte. witli an Introdaction and Notea

;

by W. H. Morley, Esq. 2 vol. 8vo. 1850.
Henry Twininf;^, Es(j., M.R.I, (the Author.) -^Inquiry into the NaturejMld Applt*

cation of Perspective antl Foreshortening. 8vo. 1850.

Jacob Bell, Btq., M.RJ. {the BdUor.) The Pharmaceutical Jouinal for
June, 1H51. 8vo.

The Editor— The Athenaeum for May, 1851.

Charles Babhage, Esq., {the Author) — The Exposition of 1851 ; or Views of the
Indastry, the Science, and the Government ofEngland. 8to. 18&1,—Me Dowal, Esq. Specimens of Fhmldinite and Red Oxide of Zinc.

WEEKLY EVENING MEETING,

Friday, June 6.

Tub DUKE of Northumbehland^ President*

in the Chair*

Professor Alexander Williamson,
U.VIVKRSITY COLLbiiii, iUNUON.

Suggestions /or the Dynamics of Chemistry derivedfrom the Iheory

of Etherification,

The human mind is only capable of understanding complicated

phenom^a when prepared by the study of simpler ones ; and one of

the most remarkable illustrations of this necessary order is afforded

by the preparation of dynamical laws by the consideration of sta-

tical facts. In statics we consider phenomena in a state of rest,

while in dynamics we study their change ; and this distinction has

been concisely stated by saying- that the transition from the sta-

tical to the dynamical point of view, consists in superadding the

consideration of time to that of space.

To represent the unknown cause of any change in phenomena, the

word FORCE has heen formed, and is generally retained until the law

of that change has been diseovered ; so that the dynamics of a
subject may be said to constitute the explanation of the phenomena
belonging to it*

It unfortunately often occurs that names are mistaken for expla-

nations, and people deceiTe themselves with the belief that, for

instance, in attributing chemical decompositions to affinity» attrac

tion, contact-force, catalysis, &c., they explain them.

But owing to the necessary dependence of investigatioQB on our
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mental operations, there is always a defieieocy of feets corresponding
to the imperfection of theory ;— that is, we only seek and see those
facts which are more or less connected with our theoretical notions,
and in most cases shut our eyes to such cases as appear contrary to

them. This is peculiarly the case with chemical theory and chemuad
facts at the present day ;

for our Rtomic theory represent? only cer-

tain simple und definite proportions of combination, and our re-

searches have been fruitful in the investigation of such cases alone,

the number of compouiKis of which we know nothins: being intinite,

compared to those definite ones which we have stuilkd.

In fact, it is certain that if we conld soiEciently disengage our
minds from preconceived notions on the subject, we i^ould view
those substances, which, by more or less troublesome processes, we
separate out from the bodies presented to us by nature, rather as
exceptional and artificial products, than as the most normal and
natural.

The lecturer submitted that the definite compounds hitherto ex-
clusively acknowledged and studied by chemists, are in truth only
exceptionally simple rases of comljination, and that the consideration

of chemists is only limited to them, because the atomic theory is as

yet purely ?tatical. The atomic theory has hitherto been tacitiy con-

nected with an unsafe and unjustifiable hypotheiiis, namely, that the

atoms are in a state of rest ; the dynamics of chemistry will com-
mence by the rejection of this supposition, and will study the degree

and kind of motion which atoms possess, and reduce to this one fact

the various phenomena of change, which are now attributed to occult

forces. But although it will probably be genendly used in con-
nection with the atomic theory, the fsct of motion is independent of
any particular theory ; and howevtf the properties of matter may be
conceived, it will remain true, that a change of place among the

representatives or possessors of these properties, is constantiy going
on, which produces the phenomena of chemical combination.

Chemical science has proved the indestructil)ility of matter, but it

has yet to prove the indestructibility of motion or momeutuiQ by
showing its transfer and dispersion among atoms.

There aie many primd facie evidences that fmie is necessary for

chemical action :— but this fact, although it has been noticed, has not
as yet entered into the explanation of phenomena.

The one instance in which a certain regular motion of the con-
stituents of a mixture was first proved, b the process of etiierification,

of which the anomalous character has long since attracted the atten-

tion and study of many of the most eminent chemists, and has given
rise to various theories which respectively represented part of the

phenomena.
The lecturer referred to the importance of having a correct

standard of comparison for the various chemical groups or molecules,

and briefly alluded to the evidence afforded by the formation of the

intermediate ethers, that alcohol and various bodies allied to it have
No. 7. H
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of late years been incorrectly represented comparatively to metallic

oxides and ethers, and that the weight of alcohol which is truly

equivalent to ether or water, is not 46 but 23

Having proved by a direct experiment that the formation of ether •

from alcohol is effected by substituting ethyle ( C2 H5 ) for ^ of the

hydrosfen of that body, the process of etherification by sulphuric acid

was explained l)v a diaerain, on which half the hydrogen in sulphuric

acid was shown to change places with its analogue ethyle in alcohol

;

and that the peculiarity of the process, t. e. its continnity, U owiB|^

to thw change ol pkoe between hydrogen and ethyle, first taking

place in one direction and then in the opposite ; that ia» that aal*

phnric acid becomes sulphovinie acid by ta^g up ethyle instead of

an atom of hydrogen, and that it is then re- converted into solphnrie

acid by resuming hj^drogen instead of this ethyle, the first change
forming water, the second ether.

By using successively two different alcohol?, it was shown that the

two steps of ihh decomposition can he separated and their reality

proved. Tlie process of etherification is thus effected by a succes-

sion of double decompositions, each of which considered individually

is perfectly conforiniiblt to the law of definite proportions; but the

altenuttion and continuous succession so clearly proved in them, is a

fact unexplained by that law. A complete analogy between this

process and the more familiar cases of eh«sikal acdon ia therefore

only to be established by findbg in these latter a limihur atomic
motion.

A little reflection is sufficient to show that such a motion actoaUy
exists. The fact of diffusion is in reality nothing but a change
of place between atoms, effected by the mere action of the particles

on one another ; and there are many mechanical evidences of the
communication of momentum from masses to atoms, and inversely.

It seems perhaps difficult to reconcile the apparent rest of the

constituents of a mass with the existence of a continuous atomic

motion ; but there are many cases in which a rapid and cuntmuous
motion produces to our senses the appearance of a phenomenon at

rest : thus, the rapid revolution of a white sphere productis the

appearance ofa circle at rest when seen in front, and that of an eUipse

when viewed obliquely.

There are of course many points of iriew from whidh the motion
of atoms may be considered ; bnt it is inasmtu^h as it prodncea or
facilitates decompositton, that the chemist baa to regard it. We have
in etherification an evidence of the tendency of atoms of analogoni
nature to change places continuously ; and it is natnral to suppose
that the facility of this interchange must be greater in proportion
to the analogy between tlie molecules, and greatest between like

molecules. The lecturer expressed a confident hope thnt he would
soon be able to give a direct experimental evidence of this conclusion,

and proceeded to show how- the admission of it explains, without the

supposition of occult forces, the occurrence of double decompositioua

and the action of masses.
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The exchang-e of analogous particles actiuilly constitutes double
decoraposition ; and its occurrence in alternately opposite directions

causes the two substances used to alternate with the two other coiu-

pouuds funned by the exchana:e of their bases ; so that in such a mix-
ture, four substances are constauily to be found, the quantity of each
•abstance corresponding to the avera<^e number of atoms which, in

each moment of time, are in that state of combmation.
Now it IB dear that if an eqaal number of atoms of a hydrogen-

alt, and of an iron-salt, reacting on one another, form a certain

amomit of the products of their double decomposition, a greater
number of those products will be formed by doubling the quantity of
the hydrogen-salt; for, the facility of interchange of iron with
hydrogen remaining the same, the atoms of the iron-salt will then
come more frequently in contact with those of the hydrogen-compoui.d.
Thus, on mixing a solution of sesquichloride of iron with siilpho-

cTanide of hydrogen, a deep red colour gave evidence of the mter-

change of iron and hydrogen, forming" sulphocyanide of iron and
hydrochloric acid : but this exchange was not an operation ellVcled

once for all on the decomposing substances just comuii^ in contact,

but is constantly going on in the mixture ; and the quantity of the

products of this interchange remains constant, because a similar

double decomposition, equal in absolute number of atoms per unit of
tine, is constantly going on between these products, reproducing the

origioal compounds. In evidence of this, the counterpart of the

decomposition of sesquichloride of iron by hydrosulphocyanic acid

was shown in the expulsion of this last acid by hydrochloric,

proved by the gradual diminution of the red colour on adding
hydrochloric acid.

It is well known that caustic soda expels ammonia from its salt?.

But fiiiunonia also expels soda: for it was shown, that a mixture of

ammonia and hydrochlorate of soda dissolves less chloride of silver

than the same quantity of ammonia alone ; and consequently, that a

saturated solution of chloride of silver in aqueous ammonia is pre-

cipitated by dissolving cUoride of sodium in it. The same occurs

with the ammonio-sulphate ofcopper.

In conclusion, the lecturer referred to the question of the relative

velocity of transfer of analogous atoms in opposite directions, which
necessarily determines the proportion of the elements of two salts,

contained in the form of their products of double decomposition,

on these salts being mixed. On the mixture of equivalent pro-

portions of a couple of salts in aqueous solution, a certain amount of

decomposition ensues, forming two other salts, and the cbcmicnl force

may be considered proportional to the quantity of one CftupU c jiu[i:ired

to that of tiie otlier. Now as the proportion is only kept up by the

number of exchanges in the one direction being absolutely the same
in each moment of time as those in the opposite direction, it is

clear that the relative velocity of interchange must be greatest be-

- Iwccn the elements of that couple of which the quantity is least ; and
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ebemical force mnst be uTersely proportionol to the velocity of these

inteidiaiiges. A. W. W.

In the Library were exhibited : —
Speeimcns of the ri^^ht and left Tartaric Acid and their Salts, exhi-

biting hemi-hedri?m in their Cr}'8talline Forms— with Wodelsand
Fiirnres illustrating their characters ; sent by M. Pasteur to

illustrate the lecture given by Mr. Maskclyne on Friday, March
28. [by Nevil Story Maskclyne, Esq., vide p. 45.]

Specimens of Kreatine and Kreatinine [by Mr. Bullock].

\\ uuiui i ui Uurari Poison, and arrows anned with it, used by the^

natives of Guayana to kill game, supposed to be prepared from

Strychnos— Upas Antiar Poison from Java— Specimens of Glu-

ten Bread, and Bread from Janipha Manchot, British Guiana [by

the Fhannaceatical Society]

.

Pheasants [mounted by Messrs. J^adbeaters]

.

Four Photographic Views of Edinburgh from Xi n atives on Glass, by

Messrs. Ross and Thompson, Edinburgh [by Messrs. Henneman -

and Malone]

.

A Series of 23 drawings made from Sketches taken on the spot, illus-

trating the Life and Writings of Wordsworth [by Mr. T« L.

Slmckard].

The late Bishop of Chichester (in Machuie Sculpture) [by Mr. B.

Chi\ erton.]

Fac-bimiles of Ancient Coins [by Mr. liaiciay.]

WEEKLY EVENING MEETING,

Friday, June 13,

Thb Duke of Noethcmbbrlanj>, President, in the Chair.

Frofbssob Faraday,

On Schonbein's Ozone,

The object of the speaker was to give a brief account of the present
state of this subject

; taking at the same time notice of the ancient
facts which belong to it, and the high hopes of progress which it

offers for the future. OzoTie is produced when the electrical brush

passes from a moist wooden point into the atmosphere, and indee
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in almost every case of electrical difechtirge in the air; or when
water is electrolyzed, as in the case of a dilute solution of sulphuric

acud or sulphate of zinc ; or when phosphorus acts at common
temperatures on a moiBt portion of the atmosphere. For the latter

eafi^ take a piece of dean phosphorus about hdf an inch long which
baa been recently scraped ; put it into a dean two-quart bottle, at a
temperature of about 60^ F. with as much water as will half cover
the phosphorus s dose the mouth dightly so that if inflammation

take place no harm may happen ; and leave it. The formation of
Ozone will quickly occur, being indicated by the luminous condition
cif the phosphorus, and the ascent of a fonntain-like column of smoke
iVom it. In less than a minute the test will show Ozone in the

air of the bottle, in five or six hours it will he comparatively

abundant; and then the phosphorus being" removed and the acids

formed at the time washed out, the bottle may be closed and made
use ot when required for experiments.

The test for Ozone is as follows : 1 part of pure iodide of

potassium, 10 parts of starch, and 200 parts of water are to be
boiled together for a few moments. A little of this preparation placed

on writing paper with a brush bemg introduced into the Ozone
atmosphere is rendered instantly blue from the evolution of iodine :

—

or if bibulous paper be dipped into this solution, and then dried, it

forma Schdnbein's Ozonometric test : for a slip being introduced dry
into an atmosphere supposed to contain Ozone, after remaining
there a longer or shorter time, on being- removed and then moistened,

instantly becomes more or less deeplv blue if Ozone be present.

Ozone when obtained by the three very difl'erent processes

described is identical in every respect : ity properties are as follow :

1. It is a gaseous body of a very peculiar odour : when cf nctatrated

the odour approaches to that of chlorine ; when diluted it cannot be

distinguished from what is called the electric smell. 2. Atmospheric
mr strongly charged with ft renders respiration difficult, causes

unpleasant sensations, and produces catarrhal eflects (by acting

powerfully on the mucous membranes). Such air soon kills small

animals, as mice, placed in it ; so that Ozone in its pure state must be
highly deleterious to the animal economy. 8. It is insoluble in irater.

4. Like chlorine, bromine, and the metdlic peroxides, it is a powerful
electromotive substance. 5. It discharges vegetable colours with a

chlorine-like enero"V. 6. It converts phosphorus ultimately into

])hosphoric acui
;

it combines \\ ith chlorine, bromine, nnd iodine ; it

does not unite witii iiitrog^eii under ordinary circumbtaijccs, but does

when lime water is present ; and nitrate of lime is formed from which
iiitre may be readily obtained. 7. At coiiimon and even low tem-

peratures it acts powerfully upon most metallic bodies, producing the

highest degree it oxidation they are capable of. Lead and even
silver is carried at once to the state of peroxides; arsemc and
antimony produce arsenic and stibic adds. 8. It transforms many
of the lower oxides into peroxides ; tUUs^ the hydrate of the'oxides of

4
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lead, oobult. nickel, and manganete become in it peroxides : the basic

oxide of silver undergoes the »ame change. 9. It decompose!
rapidly the solid and dissolved protosalts of mang-anese ; the hy-

drated peroxides of the metal bcin^r formed, and the add of the salts

evolved. 10. It decomposes the solution of the tnbasic acetate of

lead ; the peroxide of that metal and the ordinary acetate being

formed. 11. It rapidly converts the protosalls of iron and tin into

persalts. 12. It destroys many hydrogenated gaseous compouuds ;

the Gombinationa of hydrogen aolphur, sdemnm, phosphoniB,

iodine, anenic, and antimony are thus aiSected. It appears to unite

chemically with defiant gas in the manner of chlorine. 13. It in*

stantly transforms the sulphurous and nitrous acids into the snlphnrie

and nitric acids, and the sulphites and nitrites into sulphates and
nitrates. 14. It changes many metallic snlphiirets (as those of lead

and copper) into sulphates. 15. It decomposes many iodides in

their «o]id and dissolved state. By it? continued action iodide of

potassium becomes converted into iodate of potassa. 16. It changes
both the crystallized and dissolved yellow prussiate of potassa into

the red salt, potash being evolved. 17. It produces oxidizing

effects upon most org-anic compounds, causing a variety of chemical

chaiigcs ; thus guaiacum is turned blue by it. Fiom the above

enumeration it would appear that Ozone is a most ready and power-
ful oxidizer, and in a great nomber of cases acts like Thenard's
peroxide of hydrogen, or chlorine or bromine.

A number of the actioot of this body, such as the bleaching of

indigo and litmus, the peroxidation of metals, the conversion of

snlphurets into sulphates, &c were shown, to illustrate the chlorine-

like action of the Ozone; and many illostrations supplied by
M. Schonbein himself were exhibited.

With re«^pfct. to the nature of this body, the two chief

ideas are — tliat it U a compound of oxygen analogous to

the peroxide of hydrogen, or that it is oxygen in an ailotropic

state, I. e. with the cnpabiUty of immediate and ready action

impressed upon it. Wlica au ozonized atmosphere is made as dry

as possible, and then sent through a red hot tube, the Ozone disap-

pears, being converted apparently into ordinary oxygen, and no
water or any other result is produced. This agrees wi& the kuowa
lact, that heat prevents the formation of Ozone, and also with

the idea that Ozone is only oxygen in an ailotropic state. To show
that heat })i events the formation of Ozone a little voltaic battery

was associated with a fine platina wire helix, insulated, and connected

with the electrical machine ; at first the circuit between the battery

and the helix was left incomplete ; and then on working the

machine the brush thrown off from the helix affected the test

paper, before described, by the Ozone in it ; bat when the con-

nexion was complete, so that the helix was ignited, then the

electrical brush from it had no power of producing any effect of

O^oue,
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T)\e speaker described the presence of Ozone in the atmosphere,
the mode ot testhig^ lia presence, and the prubabie effects it produced
there. He referred to Schonbein's recent experiments on the insu-

Jaiioii of the oxygeu of the air and the peculiar effects produced by
this action. He showed by experimentB tlie more recent results of

the association of oxygen by light with oil of turpentiDe and other

bodies ; and the prc^uetion of bleaching componnds vying wHh
the hypochlorite of Hme in energy. He made it manifest by experi-

mentj that when ether vapour is mixed with air, and a hot platina

wire or glass rod introduced, the ether in becoming partially

oxidized to produce acid, also produces Ozone, the results bkaching
indi^ powcnfidly; and he stated that sulphurous acid, ether, tartaric

acid, and many other substances which being first mixed with
air or oxygen were then exposed to sunhght, exerted bleaching

powers often of a very high degree. The evening concluded with
the expression of certain theoretical expectations, or rather possibili-

ties, which were put forth as indicating the probable fertility and
importance of the subject, and fitted to excite such philosophers as

"Were engaged in the consideration of the physical qualities of the

particles of matter to examine how far the phenomena of Ozone
might be carried onward in the illnstration and extension of their

researches.

In the Library were exhibited : —
Studies of Light and Shade (Views in Switzerland,) exemplifvinp;^ one

of the rapid modes employed by Artists to convey the impressi ns

they have received to paper or canvas ; and which remains as a

reminiscence of their first ideas while they are en<^aged in com-
bining form, light, shade, and colour into one harmonious whole
[by G, Barnard, Esq.]

A (so caUed) Blind Fish, and a kind of Lobster from a Mammoth
Cave in Kentucky, United States.^ Dr. Wyman, in the American
Journal Natural Sciences for 1848, has described a (blind ?) fish

which be thinks analogous to but not identical with the Ambly*
opsis Spelaeus described by Dr. Dekay in the Fauna of New York.
Professor Owen (Lectures on Comparative Anatomy, Vol. II. page
1 75.) has given a plate of the brain of the Amblyopsis Spelseus

[hv G. Macilwain, Esq. M.R.I., &c.]

Phi>toL:raphs (by Dr. A. Taylor) from Negatives taken on the spot

(th )>e in Paris by Mr. Mayall. those in Upper Egypt by Mr.
S])encer Wells) [by Dr. A. Taylor, M.R.I. &c.]

Specimens of Malachite (Carbonate of Copper) from an open cavern

at the surface of the ground, near Ambrix on the Western (Congo)
Coast of Africa, exhibiting the manner of the formation of the

Mineral as a Stalactite [by C. B, Mansfield, Esq. M.RJ.]
Magnetic Stone found at Sanger, Central India [from the Museum

cf Economic Geology],
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Specimens of Mec oiiic Acid — Sulphate of Strvclinia-^ Codea—
Furfuramide (i'ownes) [by T. N. R. Morsoii, E^q. M.il.l.]

Eagle Owl (Stryx Bubo) — Snowy Owl (Strix Nyctea) — Snowy
Owl (Ibis Rubra) [mounted by Messrs. Leadbeaters.]

Specimens of Tea, adulterated by the Chinese by hfAng it with a
mixture of Prussian Blue, Tnnneiic^ and Gypsum, containing 4fi'|<

per cent, of sand and dirt, [by Robert Warrington, Esq.]

Zme, Steel and Iron, braised and bronzed by Salzede's process [by
Messrs. Green and Prince]

.

AUotropic Phospbonis [by Dr. Percy]

.

An Apparently Fn=pil HiimaT> I^eg", (from Bermuda) — Specimens of

Lace- bark Tree,) from Jamaica)— Mexican Boots — Wax Taper,

(from Bahia)— Carved Box, (from New Zealand)— [by the
United Service Institution.]

Nobili's Specimen of Metallo-Chrome, presented by himself to the

Royal Institution.

Specimens of Coral [by Mr. Tennant].
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3fiofal %ngiUtutm of (Htm 'htitain*

7—7—
1861. A>> ..:^-^^<^

GENERAL MONTHLY MEBTING>;r v> : ^1

Monday, July 7. ^ v ,

'

GaoftGB DoiiD, Esq., M.P,, F.S.A., in the C\u^ri{
'

Frank Bradshaw, Esq. Thomas Rogera, Esq.
John Deacon, jnn. Esq. Alexander Stewart, Esq.

duly elected Members of the Royal Institation.

William Ilcnry Blaauw, Esq., F. S. A. was unanimoosly elected a

Manager of the Royai Institution in the room of General Sir William
Moriaon, K.C.B. deceased.

The following; Presents were announced, and the thanks of the

Members returned for the same :

—

*

From
Anonymous— Plea on behalf of Publicans against Drunkards^ by B. D. 12[no.

1S51.
The Whole Doctrine of the Sabbath, as set forth in the Holy Scriptoret, &c.
byJ.W. 12mo. 1851.

Asiatic Society of Bengal—^Journal, No. 317, SI 8. 8to. 1850-1.

BeU, Jacob, Esq. (the EdfterJ—The FhanmceatiGtl Journal, July, 1851. 8to.
1851.

Bleekrode, Prof. S. {the Author)—Jaarbopkje van Wetenadiappen en Kunaten;
Tierde Jaargang. 12mo. Gorinchem, 1850.

BHHA and Foreign Bible Society—^Tbe Holt Bible, in 25 Languages.
The Old TBtTAMiiiT in German and Hebrew.

'

The New Testament, in 42 Languac;??.

Other Parts of the Bible, in 15 Languages.
Reports, VoL Vw—XV. 1818.—1848. 8vo.

British Association for the AdvtmeeiMnt Sdtnee—^Report of the Timntieth
Meeting held at Edinburgh, 1850. 8vo. 1851.

Carpenter, milinm ]<., M. D., F.R.S. f#/t« .<*u*Aor)—Principles of Physiology,
General and Comparative. Third edition. 8vo. 1851.

ComeU tf Edueaiien of Bengal Ocneral Report of Pabllc Instruction in the
Lower Provinces of the T?engal Presidency, 1849, 1850. 8vo. Calcutta, 1S5I.

£(ii/or—The Architectural Quarterly Review, Vol. L No, I, 8vo. 1861.

The Athenffium for June, 1851.

Pimtday, U. £17.—Kaiterlkhen Akademie der Wissenschaften, Wien.
Denkschryften

:

—
Philosophisch-Historische Ciasse, Band I. und II. Abtheilung I. Wien, 1850.

Mathemalisch-Naturwissenschaftliche Ciasse, Band I. Wien, 1850. 2te.

Band, Iste und 2telieferung. 4to. 'Wien, 1850.

No. 7.
^
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SUzvns^sherichtc :—
MaUi.-Nat. Classe, Oct—Dec. 1850. PhiL-HUt. Classe, Oct.—Dec. 1850.

8yo. Wien, 1851.

Pontes Rerum Austriacaruwi, Band 111. Abtheilung 2. 8vo. Wien, 1851.

Die Antiken Cameen des K. K. Munz iind Antiken Cabinettes in Wien

:

beschrieben von Joseph Arneth. Fol. Wien, 1849.

Die Antiken Gold und Silber Monumcnte des K. K. MOnz und Antiken Cabi*
nettes in Wien : beschrieben von Joseph Araeth. Fol. Wien, 1850.

Monatsberichte der Kunigl. Preuas. Akademie der Wissenscbaften zu Berlin,

Marz und April, 1851. 8vo.

Jahresbericht des Physikalischen Vereins zu Frankfort-am-Main, 1849-

60. 8vo.

Atte dell' Academia F^nkifida de* Nno^ Lineei, Anno IV. Sewione 1-3. 4to.

Roma, 1851.

%anklin Institute—Journal, 3rd Series. Vol. XX. 8vo. Philadelphia, 1850.

JSmef, T. Whartmt F,R,S. {the Author)—^The Wisdom and Beneficence of the
Almighty as displayed in the senaeof Vition. (The Actonian Ptiae Bauj for

1851.) iGmo. 1851.

Linnean Society of Lmidon—^Transactions. Vol. XX. Part 3. 4to. 1851.

Proceedings, No. 44. 8vo. 1651.
Lovell, B. B. Esq. M. R. I. {the l?(fi7or)—The Monthly Digest, June, 1 851 . 8vo.

Nico!, JV
,
Esq. M.R.I.—Fee simile in all but colour of the Remains of a

Portrait on Panel of William Shakspeare, by Richard Burbage bis fellow

Player and Partner, 1597.— 1851.
Royal Astronomical Society—Proceedings, Vol. XI. No. 5, 6, 7. 8vo. 1851.
Royal Institute of Brilish ArchUeeti^lMU of Members, Report of Cotindl» &c.

4to. 1851.

Proceedings for June* 1851. 4to.

Royal Society of London—Proceedings, Vol. VI. No. 78, sheet 3. 8?0. 1851.
Philosophical Transactions for 1851. Parti. 4to. 1851.

Savage, Miss A.—^A Dictionary of the Art of Printing by W. Savage. 8vo. 1841.
fiTtottilicalSoetel^Joumal, VoLXIV. Part2. 8vo. 18S1.

niyior, A. S., M. D., P. R,S„ M. R. A.—Report on the Water of the West Mid-
dlesex Water-works Company, by A. S. Taylor, M. D. and A. Aikin, F. L. S.
8vo. 1851.

Veremt Mur Bisfftderunff det Qmoer^Mmt Ifi ffrwasen - Verhandhingen, Jairaary
zu April, 1851. 4to.

Weale, John, Esq.—Rudimentary Treatise on Sbip-biulding, by James FMkfi^
N.A. Parts 11 & III. 12mo. 1851.

Examples and Solutions in the Differential Calculus, by James Haddoo,
M.A. 12mo. 1851.

mbsfer, John, M D., F.R.S., M.RJ., .^ r, St. ittke's Hospital for LnnatiGa'
Physicians' Report for 1850. 8vo. 1851.
Onthe Health of London during the Six Months terminating March 29, IB.*)!.

8vo. 1851.
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GENERAL MOKTHLY MEETING.

MoncUty, November 3.

Sir Charles Jb ellows, in the Chair.

Thoaum Rogers, Esq. was oMited a Member of tiie Boyal
Institattoii*

Warren De la Rue, Esq* F.R.S. Robert Hanbury, jun. Esq.

Samiiel GaskeUp Esq* Walter Spenoer Stanhope, Esq,

mn duly thded Members of the Royal InstitiitioD.

The Managers reported, that they had appointed Thomas Whae-
voN JoNBS, E8q.f F.R.S. to fill the Tacant office of Fullerian F)ro-

liBnor c£ Physiology.

The following Prbsents were announced, and the thanks of the

Members returned for the same

From
Academie Imperiale de$ Sciences de St. Petersbourg—Memoires, 6'= S^rie. 4to.

I850-U Sdeoces Mathdnatiques, te. Tome IV. Umiioiia 3 lb 4.

M^moiiet fur des Savant EtnugeiB. Tome VI. limiMmt 6 ft 6. 4to*

Admiralty, Board of—Contributions to Astronomy and Geodesy: by T.
Uadear, Biq. 4tD. 1851.

Mfff, G. B., B»q., PR.S.t Astronomer Boyal—Reports of tiie Aatnmomer
Royal on nreenwich Observatory, 1836 to 1851. 4to.

American PhUiuiophtcal Societu—Proceedings, No. 46. 8vo. 1851.

MaHe Society of Beng-ol-^cunial, No. 203, 219, 221. 8vo. 1849-1851.
Aprtov. ir. s., Esq. (M« ^u/Aor)—Suggestions referred to those interested in

the Reform of the Law. 8vo. 1851.

Barlow, Rev. John, M.A., F.R.S., Sec. R.l.— Report of the History, and
Recent CoUation of the Englisli Verrions of the BiUe; adopted by the

American Bible Society. 8vc), 1851.

BeU, Jacob, Esq., .M.P .M.R.L, (M« Etiitor)—The Fbarmaeeatical Journal for

August to November. 8vo. 1851.

Bigsby,John J., M.D., M.RJ., Sfc. {the Author)—The Shoe and Canoe; or

Pictures of Travel in the Canadas, ftc., with Flatea and Maps. 2 vol.

\r,mo. 1850.

Chemical Society—^Journal, No. 14, 15. 8vo. 1851.

Comcii of Education, Calcutta—^Annual Report of the Medical College uf

Bengal, 1850-1. 8vo. 1851.

D.C.L. {the Author)—Letters on Church Matters, Vol. IT. 8vo. 1851.

Duprez, M. F. {the Author)—M^moire ftur un Cas particuUer de rEquUibre des
Liquides. l** Partie. 4to.

Uilsr—The Athensum for July to October 1851. 4to.
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Faraday, M., Esq., Monatsberichte der Kdnigl. Preuss. Akade-
niie der 'WiMeoschaften su Beriin ; Mai, Juni« JuU und August, 1851. Bfo,

1851.

Verhandlungen der Kbnigl. Akademie der WtasniBchaften zu Berlin, 1849.

4to. Berlin, 1851.

Lieutenant Maury's Investigations of the Wiod^ «od Cunents of the See.

with Charts. 4to. Washington, 1851.

Researches in Magnetism, Electricity, &c. by Karl Baron von Reichenbach

;

translated and edited by W. Gregory, M.D. Parts 1 and S. 8vo. 1850.

Die totale Sonnenfinsterr.i?? am 38 Juli, 1851 Vortmg von Profeasor S.

Stampfer. 8vo. Wien, 1851.

Tydschrift voor de Wisen Natuurkundige Wetenschappen uitgegeven door

de Eente Kleaae vmn bet Koninklijk Nederlandaclie Instituut mm Weten-
schappen, &c. Dcrde Reeks, Vierde Deel. Amsterdam, 4ta. 1851.

FrankiinInsfitute— Jo\\Ynfy\,'Vo\.XXU. No 1. Svo. 1851.

Geological Society— Quarterly Journal, No. 27. 8vo. 1851.

Ohver, J, H. St?. (Librarian to Her Mi^estj)—Bibliotbece Regis Cetalogos,

5 vol. Fol. 1820-1829.

Grant, James Gregor, Esq, {the Author)—Madonna Pia, and other Poema. 2 vol.

16ino. 1848.

Hetmen, J.,M,D. M.R.I,— St. Gervaia-les-Bains et le Mont Blanc— Aper^us
topograpbiques, pittoresques et scientifiquea. 18mo. Paris. [185 1.

J

Mer Majesty's Government {by Col. E. Snhin^)— Observations made at the
Magnetical and Meteorological Observatory at the Cape of Good Hope^ Vol. I.

Magnetical ObservationB, 1841-6, 4to. 1851.
Horticultu ra I Society of London— Journal, V<d. VI, Nos. 3, 4. 8fO. 1851

.

Lisf t)F INTi-mbers, 1^51.

lAverpoollLiterary and FhUosophkai Society— List of Commumcatioas, 1812-21

«

12no, 1831.

Proceedings. No. l—6. 8vo. 1845*51.

Laws, 8vo. 1848.

Lovell, E, B, Esq. M.R.I. {the Editor) — The Monthly Digest of Equity, Common
Law, ftc. for July, August, September, and October. 8vo. 1851.

Nvrthumberlnnd, Duke of— Report of the Committee appointed to examine Uie
Life-Boat Models submitted to compete for the premium offered by his Grtfii^

the Duke of Northumberland ; with Maps and Plans. Folio. 1851.

Radciife Trustees, Oxford— Astronomical Observatory, Oxford, in 1849. Vol.
X. 8vo. 1851.

Baumrr, Fricdrlch vun, Hon. Mem. R. I. kc. {the ./Author) — Geschichte FranTc-

reichs und der Franzosischen Revolution, 1740—1795. Hvo. Leipzij;, 1 850.
Real Academia de Ciencias de Madrid— Memonas, Tomo X. Tercere Serie,

Ciencias Naturales: TomoL FtoteL 4to. Madrid, 1850.
Resumen de las Actas en el ano academi cn dp 1849 (i 1850, par d ecK<etttio

perpetuo Dr. Dom M. Lorente. 4to. Madrid. !850.

Rennie, James, Esq. F R.S. M.R.I.— Mathematical Tracts, by G. B. Airy. 3rd
edition. 8vo. 1842.

Jtoyar ^^Heulttaraf 5ode<!y ({f fifigfaiiil--Jottnial, V6I.XIL FkttL 8fo.
1851.

Royal Astronomical Society — Monthly Notices, Vol. XI. No. 8. 8vo. 1851.
Memoirs, VoL XIX. 4to. 1851.— Proceedings, VoL X. 8vo. 1850.

Royal College tf SwgmM ^ A^lomd—list of FeUowe end Members, 8fD.

Royal Cornwall Polytechnic Society—Eighteenth Annual Report* Svo. 1850.
Royal Society of van Diemen'i Lemd—Papers and Proceedings, Vol. 1. 1M3.

8vo. Tasmania, 1851.

Royal Society of Edinhtr^rh—Transactions, Vol. XX. Part 2. 4to. 1851.

Proceedings, Nos. 4U, 41, and Title, Contents, &c. to VoL II. Svo. 1861.

Smyth, Capt. JV, ff., R. N,, {the Author)—Address at the Annivarsary Meeting
of the Bojel Geographical Society, Majr 26, 1851 . Svo. 1 851

.
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Squire, Peter, Esq., MJtJ. (the jlti#Aor)—The New London Plurmacopceia.
translated and amnged in a Tabular Fonn with the Edinbuigh and Dublin
PharmnrMpa-ias. Bvo. 1851.

SiatUtual ^ocie/y—Journal, VoJ. XiV. Part 3. 8vo. 1851.

V^erekM Mwr Be/Srderung ie» OewerbJIeitHt {» PratUffn— Verhandlungen, Mai
undJuni, 1851. 4 to. Berlin.

H'eale, John, £19.—Rudimentary Treatloe on Mensuration, by T. Baker. C. £.
12mo. 1850.

Manual of the Mollusca, or Rudimentary Treatise on Sheih Receut aud
Fossil ; by S. P. Woodward. I2mo. 1351,

Webster, John, M.D., F.R.S., Af.R.I.—Homoeopatby Report of the Speeches
on Irregular Practice delivered at the 19th Meeting of tiie Provincial Medical
aiid Surgical Association. 8vo. 1851.

Wrontchenko, M, le Cvmtt, 8[c*—^Annales de PObserratoire Physique Cential de
Russie, par A. T. Kup^, Ann€e 1847. 4to. St, Petecsbouiy, 1850.

PBOraBBOR Chaekbs Whbatstonb, F.R*S., Vice IVesideiit,

in the Chair.

AVarren De )a Hue* £8q. F.R.S. was admitted a Member of the

Royal Institution.

were duly elected Members of the lloyal Institution.

Col. Julius G. Griffith was unanimously elected a Visitor of the

lloyal Institution in room of C. B. Mansheld^ £sq.« resigned.

The Secretary reported, that the following Ammgemeata had been
made for the Lectarea before Easter, 1852 :

Six Lectures on Attractive Forces, (adapted to a Javenile Auditory.)

—by Professor Faradat,

Twelve Lectures on Animal I'liysiology—by T. "Wharton Jonas,

Esq., F. R. S., FuUerian Professor of Physiology, R. I.

Eleven Lectures on the Physical Principles of the Steam Engine—
by the Rev. John Barlow, M. A., F. R. S., Sec. R. I.

Eleven Lectures on some of the Arts connected with Organic
Chemistry—^by Professor Brande.

(Laboratory Lectures.) Twenty-five Lectures on the Chemistry

of the Metala--by Chablss Blachfoad Mansfibld. ^q.

GENERAL MONTHLY MEETING.

Monday. December 1.

Bernard Edw. Biodliurst, EsJj.

John William Digby, Esq.

Joliii George Dodsoii, E^q.

Edward Dolman Scott, Esq.
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The following Presents were announced, and the thanks of the

Members returned for the same ; *—

From
ArioHe Society of Bcns^al—Joama], Nof. 106-110. 8to. 1850.

jtttronomical Society (Royal)—Monthly Notices, No. 9. 8vo. 1851.

Bache, Dr. A.D., Superintendand of ih€ United Statet CoatU ^SvrMy—Charts of
the Survey, 31 sheets.

Babhage, Charles, Esq. {the AHlhor)'—The Exposition of 1851, ftc. Second
Edition. 8vo. 1851.

Bell, Jacob, Esq, MJP*MJiJ, {jlhe SdUfir)—PhtroiaioettUGtlJoviiisllorDeoeBiber*

IS.'Vl, 8vo.

EijUt&r—Atbensum for Noyember 1851. 4to.

faradmf, Frqf,—Fspers rdatlnB to the Unifenitjr of By^toey, New South Waist.
Svo. 1*^51.

Bulletin dc la Classc Physico-Matb^matique de I'Acad^mie ImperUle de St.

Pdtersbourg. Tome IX. No. 209-216. 4to. 1851.

Rspporte Ooieiale della Pubblica Esposisione dd Frodotti Natunde e Mas-
triale della Toacana, fiatta in Urease nel Novsmbret 1850. 2 voL 8vo.
Fircnze, 1851.

Memuna deiia Stxuttura Geologica delle Aipi dcgU Apennini e del Carpazt,

di Sir R. I. MurchisoD : trsdusione dall* Ingteie cd Appendice suUa Toscana
dei Professori Cav, P. Savi e G. Meneghini. 8vo. Firenzc, 1851.

Geological Society—Quarterly Journal, No. 28. 8vo. 1851.
Institution of Civil Engineers—Proceedings for Nov. 1851.

£«««il» B* B. M. A. /., {the Editor)—-The Monthly Digest, Nov. 1851. 8vo.

Morgan, J. M. Esq., M. R. /., {the Editor)—The Ttiunaph, or the Coming Age of
Cbristianity, he. 12mo. 1851.

Richard Baxter and other Divines on Christian Society. ISmo. 1851.

Morelt, Rev. Deaam, JIf. if. lAfe Subtcriber R. /^The Scripture Doctrine of
the Trinity, &c. by S. Clarice, D. D. 8vo. 1851.

Royal Irish Academy—Proceedings for l^^'SO-l. 8vo.

Royal Society of London—Proceedings, Nos. 4, 5, 6, of Vol. VI. 8vo. 1851.
Bmithtonian InetUutim, Washington, cr.5.<-<8nithsoiiian ContribatioiitoKnow-

ledge, Vol. II. and Appendix to VoL III. 4to. 1851.
Fourth Annual Report. 8vo. 1850.

Portrait of J. Smithson and View of Smithsonian Institution.

Reports on Planet Neptune and Public libraries. 8to. 1851.
Proceedings of the American Association for the Advancemsnt of Science,
4th Meeting. 8vo. 1850.

Vereinszur Befdrderung des Gewerbfieisses in Preussen—Verhandiungen, Juii und
August, 1851. 4to.

Woedt IT., Af.D., {the Author)—Remarks on the Flea of Ipsanlty and on the
Management of Criminal Lunatics. 8vo. 1851.

Yates, James, Esq. F.R.S., M.P.I {the Author)—Additional Observatioos on
the Bulla worn by Roman Boys, btc. 8vo. 1851.
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WEEKLY EVENING MEETING,

Friday, January 23*

Sift John P. Boilbau, Bart., l'\R.St V.P. ia the Chair.

Paofessob Faraday, "!

On the IAmb of Magnetic Force,

That beautiful system of power which is made manifest in the

magnet, and which appears to be chiefly developed in the two
extremities, thence called ordinarily the magnetic poles, is usualfy

rendered evident to us in the case of a particular rnaj^et by the

attractive or repulsive effect of these parts on the corresponding

parts of another magnet ; and these actions have been employed,

both to indicate the direction in which the magnetic force is

exerted and also the amount of the force at different distances.

Thus, if the attraction be referred to, it may be observed either

upon another magnet or upon a piece of soft iron^; and the law
which results, for effects beyond a certain distance, is, that the

force is inversdy as the square of the distance. When the dis-

tances of the actings bodies from each other is small, then this

law does not hold, either for the surface of the magnets or for

any given point within them.

Mr. Faraday proposes to employ a new method, founded upon
a property of the magnetic forces different from that producing

attraction or repulsion, for the purpose of ascertainmg the direction,

intensity, and amount of these forces, not to the displaceiiKiit of

the former method but to be used in conjunction with it ; and he

thinks it may be highly influential in the further development of

the nature of this power, inasmuch as the principle of action,

though different, is not less magnetic than attraction and repulsion,

not less strict, and the results not leas definite.

Tbe term line of magnetic force is intended to express simply

the direction of the force in any given place, and not any phy*

sical idea or notion of the manner in which the force may be

there exerted; as by actions at a distance, or pulsiitions. or

waves, or a current, or what not. A line of magnetic force may
be defined to be that line which is described by a very small

magnetic needle, when it is so moved in either direction corre-
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spondent to its leng1;li, that the needle is constantly n tang-ent to

the line of motion
;

or, it is that line along which, if a transverse

wire be moved in either direction, there is no tendency to the

formation of an electric cmrent in the wire, whilst if moved in

any other direction there is such a teudency. The direction of

these linea about and between ordinary magnets is easily repre-

sented in a general manner by the well known use of iron filings.

The metihod of reoogniiiitt and tikiiig aooonnt of theae linoi of
force which is proposed^ and wbs illustrated hj experiments during

the eveningp is to collect and measure the electricitj set into

motion in Sie moving transverse wire ; a process entirely different

in its nature and action to that founded on the use of a magnetic
needle* That it may be advantageously employed, excellent con-
ductors are required; and therefore those proceeding from the
moving wire to the galvanometer were of copper 0.5 of an inch

in thickness, and as short as was convenient, Tlie p:al\ anoraeter,

also, instead of includmg many hundred convolutions of a long
fine wire, consisted only of about 48 or 50 inches of such wire

as that described above, disposed in two doable coils about the

astatic needle ; and that u^ed in the cartful research contained

only 20 inches in length of a copper bar 0.2 of an inch square.

These galvanometers shewed effects 80. 40, or 50 times greater

than those constructed with fine wire ; so abundant is the quantity

of electricity produced by the intersections of the lines of magnetic
force, though so low in intensity.

The lines of force already described wiU, if observed by Iron filings

or a magnetic needle or otherwise, be found to start off from one
end of a bar magnet, and after describing curves of different magni-
tudes through the surrounding space, to return to and set on at the

other end of the magnet ; and these forces beiM<>' re^uhir, it is evident

that if a ring;, a little larger than the magnet, be carried from a
distance towards the magnet and over one end until it has arrived at

the equatorial i>art, it will have intersected once all the external lines

of force of that magnet. Such rings were soldered on to htly &haped
conductors connected with the galvanometer, and the deflections of

the needle observed for one, two, or more such motions or intersec-

tions of the lines of force : it was stated that when every precaution

was taken, and the results at the galvanometer carelully observed^

the effect there was sensibly proportionate for small or moderate arcs

to the number of times the loop or ring had passed over the pole.

In this way, not only could the definite actions of the intersecting

wire be observed and established, but also one magnet could be
compared to another, wires of different thickness and of different

substances could be compared, and also the sections described by
the wire in its journey could be varied. When the wire was the

same in length, diameter, and substance, no matter what its course

was across the lines of force, whether djrect or oblique, near to or far

from the poles of the magnet, the result was the same.
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A compound bar magnet was so fitted up that it could revolve on
its axis, and a broad circular copper rinc:; was fixed on it at the middle

distance or eqiuitor, so as to give a cylindrical exterior at that place,

A copper wire being made fast to this ring: within, then proceeded to

the middle of the magnet, and afterwards along its axis and out at

one end. A second wire, touched, by a spring contact, the outside of

the cupper ring, and was then continued outwards six inches, after

whidk it rose and finally turned over the upper pole towards the first

wire» and was attached to a cylinder insolated from but moving round
it. This cylinder and the wire passing through it were con-
nected with the galvanometer, so that the circuit was complete ; but
that circuit had its course down the middle of the magnet, then

ontwards at the equator and back again on the outside, and whilst

always perfect, allowed the magnet to be rotated without the external

part of the circuit, or the latter without the magnet, or both together.

When the magnet and external wire were revolved together, as one
arrangement fixed m its parts, there was no effect at the galvan-

ometer, however lonfT the rotation wascontinued. When the magnet
with the internal wire made four ] e\ oliiuons, as the hand of a watch,

the outer conductor being still, the galvanometer needle was deflected

35° or 40" in one direction : when the magnet was still, and the outer

ymre made four revolutions as the hands of a watch, the galvan-

ometer needle was deflected as much as before in the comtnay direc'

turn : and in the more careful experiments the amount of d^ection
for four revolutions was predsdy the same« whatever the course of

the external wire, either close to or hx from the pole of the magnet.

Thus it was shewn, that when the magnet and the wire revolved in

the same direction, contrary currents of electricity, exactly equal to

each other, tended to be produced ; that those outside resulted from
the intersection by the outer wire of the lines of magnetic force

external to the magnet
; that wherever this intersection was made

the result was the same ; and that there were corresponding lines

of force within the magnet, exactly equal in force ur amount to tliose

without, but in the contrary direction. That in fact every line of

magnetic force is a closed curve, which in some part of its courscj,

paasea through the magnet to which it belongs.

In the foregoing cases the lines of force, belonging as tfac^

did to small systems, rapidly varied in intensity according to thenr

distance from the magnet, by what may be called their divergence.

The earth* on the contrary, presents us, within the limits of one
action at any one time, a field of equal force. . The dipping needle

indicates the direction or polarity of this force ; and if we work in

a plane perpendicular to the dip, then the number or amount of

the lines uf force experimented with will be in proportion to the

area which our apparatus may include. Wires were tlierefore

formed into parallelograms, inclosing areas of various extent, as

ci[iL square foot, or nine square feet, or any other proportion, and
being fixed upon axes equidistant from two uf the &idcb could
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have fliese axes adjusted perpendicular to the line of dip and then

be revolved. A commutator wns employed and associated, both

with the galvanometer and the parallelograms, so that the upper

part of the revolving wire always sent the current induced in it

in the same direction. Here it was found that rotation in one
direction gave one tlectric current; that rotation in the reverse

direction gave the contrary current; that the cliect at the gal-

vanometer was proportionate to the number of rotations with the

same rectangle ; that with differeat aized rectang^eB of the same wire

the effect was proportionate to the area of the rectangle, t. e. the nnm«
her of cnnrea intersected, &c. &c. The viouiity of other magnets
to this magnet made no difference in the effect provided they

were not*moved during the experiments; and in this manner the

non-interference of su(£ magnets with that imder investigation was
fully established.

An these and other results are more fully stated and proved in

papers now before the Royal Society. The general conclusions are,

that the magnetic lines of force may be easily recognized and taken

account of by the moving wire, both as to direction and intensity,

w^ithin metals, iron or magnets, as well as in the space around ; and
that the wire sums up the action of many lines in one result : That
the lines of force well represent the nature, coHdUion, da^ction, and
amount of the magnetic forces : That the efiect is duectly as the
number of lines of force intersected, whether the intersection be
direct or oblique : That in a field of eqnal force» it is directly as the
wdocity ; or as the length of the moving vrire ; or as the mom of
the wire : That the external power of an nncbangeable magnet i^

definite yet illimitable in extent ; and that any section of all the lines

of force is equal to any other section : Tliat the lines of force within

the magnet are equal to those without; and that tluv are con-

tinuous with those without, the lines of force being closed curves.

[M.F.]

In the library, were exhibited

Portrait of Shakspeare (iac-sunile in all bftt colour of the remains
of a Portrait on Panel by his partner, Richard Burbage, 1597).
[Presented by W. Nicol, £sq. M.R.IO

Whtworth's Surfaces I— t.e. Two Iron Plates, the surfaces made
so true by scraping, not grinding, that when one is placed on the
other> they will not touch until the film of air between them
becomes displaced by the weight of the npper plate. [Exhibited
by Mr. J. G. Appold.]

Mo(] el of Appold's CentrifugalPump. [Exhibited by Messrs. Watkins
and Hill.]

Hodges' Power-Accumulators. [Exhibited by Mr. Uotlge^.J
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Stereoscopes (on Brewster's principle) illustrating the PhcEnomena of

Binocular Vision, as explained by Professor Wheatstone. [Ejxhi*

bited by Mr. Claudet.]

Talbotypes from the Great Exhibition, by Mr. Henneman.
A Telescopic Camera Lncida and a Microecope with improTed

Mechanism, by Mr. G. Varley.

Specimens illustrating Clanssen's Processes of Preparing Flax, Hemp,
&c. [Exhibited by Dr. Ryan.]

Minerals. [Exhibited by Mr. Highley, jun.]

Model (in similar materials) of the Lion, Bull, and Column from
Nineveh in British Mosenm. [Exhibited with permission of Dr.
Lavard.")

Carving uu wood by Mr. W. G. Rogers.

WEEKLY EVENING MEETING,

Friday, Januaiy 30.

W. R. Hamilton, Esq., F.R.S. &c. Vice>Fresident, in the Chair.

F&0FB8S0K BrANOE, *

On EleetrthMagn^ic Cheks,

Mr. Brands began by adverting to the varions opinions which
had been entertained in reference to the mutual relations of elec-

tricity and m^netism, previous to the grand discovery of Oersted
in 1819. As soon as the infltionce of anelectrical current upon a
ning-nrtic needle had been developed by the researches of that

eminent philosopher, many most important applications of the fact

almost of necessity suggested themselves, amongst which the

wonders of the electric telegraph were to be included. Another
result of Oersted's discovery was the dectro-magnet ; the power
namely, of conferring by proper adjustments of an electric current

any degree of magnetism upon a bar of soft iron: and inaamndi
as these magnetic energies cease the moment that the electric

current ceases, so we have it in our power to render any conve-

nient form of soft iron, such as bars, or horse-shoes, powerfol

magnets at one moment, and at the next, entirely withdrawing

all their powers ; and this, simply by making and breaking the
contacts upon which the flow of electricity from voltaic arrange-

ment depends. In this way a horse-shoe magnet was made
alteniatdy to lift and drop a weight, to raise and depress a loaded

lever, and tu bend and release a spring. These effects were merely

due to the attractive force of the clectru-magnet upon holders and
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bars of soft iron, with proper coDtrivances to prevent the interfering

influence of the residuary magnetism which in such cases is more
or leae retained by the iron core of the cofl. Another form of this

application of electro-magnetism as a motive power consists in so
arranging the electro-magnets that the poles may he altematdy
inverted, and so made to act upon adjacent permanent bar-magnets,
both attractively and repolsively : these forms of the apporatoa
were also exhibited.

Mr. Brande then stated that upon examining Mr. Shepherd's

electro-magnetic clocks at the Great Exhibition in Hyde Park, he
had been especially struck by the excellent illustration which they

afforded of the exclusive use of electro-magnetism as their niovmg
power, its force being employed to give impulse to the pendulum,
to propel the ordinary movement of the clock, and to effect the

striking of the hour ; no auxiliary weights or springs being in any

case employed : and thinking the whole subject worthy the attention

of the Members of the Royal Instttntion, had determined to bring

it before them at one of their Friday Evening Meetings. He had
therefore applied to Mr. Shepherd for each information and assis-

tance as he required, and this had not only been cheeifolly, but
liberally given, Mr. Shepherd having famished him with the
pendulums, clocks, models, and diagrams, then before them, and
with much useful information in reference to the whole subject.

Mr. Brande first explained the mechanism of the pendulum^

which iff so arranged as to make and break an electric circuit, and
consequently to make and unmake a horse-shoe magnet at each

vibration. Each time that the magnet is made it attracts its

armature, which lifts certain levers : one of these is concerned in

raising a weighted lever and causing it to be held up by a latch

or detent ; the magnet is then unmade in consequence of the

pendulum breaking the arcoit, and the armature is released, when
the pendulum lifts the latchj and allows the weighted lever to

fall, which, in falling, strikes the pendulum so as to give it an
adequate impulse : uien the circuit is again completed, the armature

attracted, the levers moved, the weight raised, and held up by the

detent ; another vibration breaks the cu-cuit and releases the arma-
ture ; the pendulum then raises the detent, the weight falls, and
in falling its arm strikes the pendulum, and gives it an impulse ; and
so on.

But the pendulum at each vibration not only makes and breaks the

electric circuit of the battery which maintains its own action, but

also, and Siinultaueously, that of a second battery, of which the duty

is to make and unmake the electro-magnets belonging exciuaively to

the clock or clocks, which are upon this circuit. These electro-

magnets act upon the extremes of one or more horizontal bar-magnets,

so as alternately to attract and repel their opposed poles, and which
carry upon their axis the pallets, bythe alternating motion of which
to the right and the left, the ratchet wheel is propelled onwards at
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the rate of a tootii eadi second, end the aide of this ratdiet wheel
cerries the pinion which moves the other wheels of the dock.
The circQit of the battery connected with the striking part of the

dodic is only completed cmce in an hour, and is connected with an
electro-magnet so arranged, as by means of a proper lever to pull the
ratchet whed attached to the notched striking wheel one tooth

forward every two seconds, and each -tooth is accompanied by a blow
on the electro-TYiRcrnctic bell. The number ofblows depends upon the

notched wheel, the spaces on the circumference of which are adapted

to the number to be struclc, and when this is compiete, a lever falls

into the notch, and in so doing cuts off the electric current, which is

not re-established throusrh the striking electro-magnet, till the next

hour, vsrhen a peg upoa the hour wheel pushes tlie striking lever

forward so as to cause it to be depressed by a similar peg upon the

minute whed.
Such la an outline of the mechanism of these dodn ; but it is

impoeaible to render further details upon the subject intdligiUe

without reference to diagrams. A very large working modd of the
clock and of the striking apparatus, constructed for the occasion by
Mr. Shepherd* was ezUbited in the Theatre, as well as a model of

the pendulum and its appendages made under the direction of Mr.
C. V. Walker, to whom Mr. Brande was also indebted for a signal

bell, upon the princi[)leof Mr. Shepherd's clock bells, for the purpose
of giving notice to the railway switchmen of the approach of tnuns
in foggy weather.

Mr. Brande concluded by describing the arrangement of Mr.
Shepherd's clocks as adopted in the extensive warehouse of Mr.
Pawson in St. Paul's Churchyard, where dght dids are maintained
in action by an dectro-magnetic pendulum in the oounting*house*

and adverted to the Electric Clodc at the Tunbridge Station of the
South Eastern Railway, and to the intention of the Astronomer
Royd to establish one at Greenwich for the purpose of sending time

ngnals to the different Metropolitan Railway Stations, and to the

Fdaoe at Westminster.

[W. T. B.1

In the library were exhibited

:

^eatstone's Wave-line Apparatus. [Exhibited by Mr. Appold.]

Bakeniceps Rex, the King Stork, from the Interior of North
Africa, the property of Mansfidd Ftokjms, Esq. M.R.I. ; and
a Group of Homming*hirds. [Mounted and BSzhibited by Messrs.
Leadbeaters]

.

Head of a Walrus firom the Arctic Regions— a Mandingo Dagger
a Model of the Milk-yoke Knapsad^, and other objects, from the

United Service Institution,
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The BdatMmal and Differential Slate, by Alfred Smee, Esq.

Specimens of Jewelled Porcelain [by Messrs. Copelaiid] and
of French Flower-carving [by Mr. W. G. Rogers]

.

Models of Warnaing. Ventilatiiig, DiatiUiiig, and CnUnary Apparatus,

by M. Andreoleti.

GENERAL MONTHLY MEETING,

Monday, February 2.

Tu£ Duke of NoftTHUMBBBL4N]), F.R.S.t Fkeeident,

in the Chair.

Bernard Edward Brodhurst, Eeq. was admitted a Member of the

Royal Institation.

Hewitt Davis, Esq. Right Hon. Baron Parke.

Robert W. S. Lntwidge, Esq. Alfired J. Woodhoose, Esq.

were duly elected Members of the Royal Institution.

The following Prbbbnts were announced ; and the thanks of the

Members returned for the same

From
Agricultural Society, Royal— Journal, Vol. XII. No. 2 . 8vo. 1 852.

Atiatic Society, Royal—•Joumtl^yohXLlL Parti. Vol. XIV. Part 2. 8vo.

1851. -

Asiatic Socie^ of Bengd— Journal, No. 222, 223. 8vo. 1851.

AiAnmamUal Society, Royal— Monthly Notices, Vol. XII. No. 1. 8vo. 1651.

Athenmim Club— List of Member?, &c. 1851

Basel— die Uaturforschende aeseilscfunft--Bencht, 1848-50. Svo. Basel,

1851.

M*, C r.. Ph. D. Sf. {the Author) — Enquiry into M. D' Abbsdicft Jmatney to

Knffa to discover the source of the Nile. 8vo. 1851.

Summary of Recent Nilotic Discovery. Svo. 1851.

On the Alluvia of Babylonia and Ctnldsa. 8vo. 1851.

Bett, Jacob, Etq, M.P. {th$ Editor)— The Pbtrmafieatkal Jounial for January,

1852. Svo. 1852.

Brodhurst, Bernard E. Esq. M,R.I. {the Author) — Of the Crystalline Lens and
Cataract. Svo. 1850.

BttM, Dr. O* {the Author)-^ Borne Obaemtions ontbe "Remarlci of Com*
mander Montriou." Svo. 1861.

Chemicfi! Sncieiy— Journal, No. 16. 8vo. 1851.

Devincenzi, Signore Giuseppe {the Author) — Discorsi, 8V0. Napoli, 1845.

Delle Stnde Ferrate Italiane, &c. Svo. Napoli, 1848.

g^tor— The Athenaeum for December 1851, and Jan. 1852. 4to.

Ellis, Messrs., Exeter— Map showing the Time kept by Public Clocka in various

Towns of Great iiritain, i bo i

.
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Faraday, Professor— Monatsbericht <ler KltnigL Preuts. Akademie. zu Berlin,

Sept., Okt. 1851. 8vo.

Franklin Institute of Philaiklphia^ Journol, Vol. XXII. No. 2, 3, 4, 5. 8vo.
1851.

Geographical Sodety, Royal— Journal, Vol. XXI. 8vo. 1851.

Glasgow, Philonqtbicol Society qf— Proceedings, Vol. III. No. 3. 1850-1, 8vo.
1851.

Hookham, Mr, T,—^The New Quarterly Review, No. 1 . 8to. 1652.
Horticultural Society of London— Journal, Vol. VII. Parti. 8vo. 1852.

LooeU, B, B , Esq. M.R.I., {The JSditor) —The Monthly Digest. December
1851, and January 1852* 8vo.

MaMmon, lvmam^»Bsq. M.P., F.R^, (theAuthor) ^lUtfyifry of Civilisation

and Put lie Opinion; 3rd Edition. 2 vol. 8vo. 1849.
Museum of Practical GeoloTy — Introductory Discourses. 8vo. 1851.

On the Opening of the School, Nov. 6, 1851, by Sir H. T. De la Beche. C3.,
F.R,S.
On the National Importance of Studying Abstract Science, ftc. by Lyon
Playfair, C.B., F.R.S.

On the Relations of Natural History to Geology and the Arts, by £dward
Forbes, F.R.S.

On the Importance of Cultivating H&bits of Observation, by Robert Hunt.
Ryan, Dr. J.— The Flax-Movement, &c. by the Chevalier Claussen. 8vo. 165I*
On Claussen's Flax-Cotton, hy K. M'Dermott 8vo. 1851.
Claussen's Specification. (Mech. Mag. No. 143.)

TOi, Bduford John, M.D. (the Author)—On the Diseases of Menstruation and
Ovarian Inflammation. 12mo. 1850.

On the Preservation of the Health of Women at the Critical Periods of Life.

16mo. 1851.

TYirfKr, Thomait Esq. (the Auihor)—The Law of Patents and Registration of
Invention and Design in Manufactures. 8vo. 1851.

Twining, T. j'un. Esq. M.R.I. {the Authar)— Notes on the Organisation of an
Industrial College for Artisans. 8vo. 1852.

Jahibileher desVereins fttr Natorkunde im Herzogthum Nassau; Siebentes
Heft. 8vo. Wiesbaden, 1851.

Vereins zur Beforderung det Geweri^fieiuei in Preiiswn-—Verhandlungen, Sept.

und Okt. Berlin, 1851.

IVeaie, John, Esq.— Rudimentary TVeatises. 12mo. 1851.

Clay Lands and Loamy Soils, by Professor Donaldson.
Descriptive Geometry (with Atlas, 4to.} by J. F. Heather, M.A.
£quational Arithmetic, by W. Hipsley*

Steam and Locomotion, by J. Sewell, L«E. Vol. L
Art of Painting on Glass, fi^m the German of Dr. M. A. Ge scrt.

Ks-^p.y on thr Art of Painting on Glass, from the German of fi. O. Fromberg.
Art of Playing the Piano-forte, by C. C. Spencer.

fVhite, Walter, Esq. {the Author)— Papers on Railway and Electric Communi-
cations, Arctic and Antarctic Eiplorations, and the Sanitary Movement.
12mo. 18.')0-1.

Wilkinson, H. Esq.^ M. R.A. S. (the Auihor)— Observations on Muskets, Rifles,

and Projectiles. 12mo. 1851.

WUHeh, C, M, Btq, {the Author) Annual Supplement to "ntfae Commutation
Tables, 1851. 8vo. 1852.

fVrontchenko, M. le Comte, Ministre FirTayye, Russie— Annales de I' Observa-

toire Physique Centrale de Russie, i84tt. Par A. Kupffer. 4to, 1851.

Compte Rendu Annuel, 1850. 4to. 1851.

Wyld, J. Esq. M P. {the Authar) —Notes on theDistribution of Gold throughout

the World, &c. 8vo. 1851.

H. W. Pitkengill, Esq. iZ.^^.— Portraite of Baron Cuvier^ and Sir James [Ross
(Engraved from Paintinr^s by himself.)

Samuel CoU, £#9.— American Revolving Pistol.

Digitized by GoQgle



Digitized by GoQgle



[fob THB USB OF MBMBBBS*]

Mnl institution of mzat "Btitain.

1852.

WJQEKLY EVENING MEETING.

Friday, February 6.

Tbs Dvkb ow Nokthvmbbbland, F.R.S., Fresidenty

in the Chair.

John Scott Russell, Esq.^ F.R.S.

Oft WaW'Hne Ships and Yachts.

Tht? ?2ubject placed on the list for consideration this evening" has

been suggested by the assertion, which within a year or two has been
so often repeated, that our Transatlantic brethren are bnilding

better ships than ourselves ; that in short Brother Jonathan is going
ahead, while John Bull is comfortalrly dozing in his arm-chair ; and

that if he do not awake speedily, and take a sound survey of his

true position, he may soon find himself hopelessly astern.

Two questions of a practical nature arise out of this alarming

assertion ;— 1st, whether the Americans are really in any respect

Buperior to the English in nautical matters ; 2nd, whether in order

to equal them we are to be condemned to descend into mere
imitators, or whether we have independent ground from which we
can start with certainty and originahty on a new career of improve-
ment in Naval Architecture ?

In the outset 1 beg permission to say, that I am not one of those

who ?hut their ears to the praises of our young and enterprizing*

brethren over the water, or view their rapid advancement witli

jealousy. It has been my good fortune to know some distinguished

highly educated American gentlemen, philosophers, politicians,

engineers, and ship-builders ; men whom I should be proud to call

Englishmen. I have for the last fifteen years been kept by them
well informed of the progress of Steam Navigation in that country

;

and I beg therefore to expressmy perfectbelief in the accountswe have
heard of their wonderful achievements in rapid River Steam Naviga-

tion. I am satisfied, as a matter of fact, that 21, 22, 23 miles an
hour have been performed, not once, but often, by their River Steam*
bc^ts. To that we cannot in this country offer any parallel.

The next point in which they also had beaten us was in the con-

struction of the beautiful Packet- ships, which carried on the

passenger trade between Liverpool and America before the era of

Ocean Steamers. These were the finest ships in the world, and they

were mainly owned and sailed by Americans.

The next point at which we have come into competition with the

No. 8. K
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Americans has been lately in Ocean Steam Navigation. Three

years ago they began : they were immeasurably behind us at starting

;

they are already nearly equal to us ; their Transatlantic Steam-

packeto equal oun in use* power, and ^eed. In regularity they are

I ttill iniiBrior. If thef oontimie to advance at their present rate of

improTement, they will yerj aoon ootatrip ns.

Next I come to the trade which has long been peculiarly our owo»

the China trade. The Clipper ships they have recently sent home
to this country have astoniihed the fine shipa of oar own Smiths and

Greens. Our beat ahip«>ownerB are nowtremUing for their trade and
reputation

.

Finally, it is true that the Americans have sent over to England a

yacht called the America, which has found on this side of the

Atlantic no match ; and we only escaped the disgrace of her having

returned to America, without any of us having had the courage to

accept her defiance^ through the chivalry of one gentleman, who
accepted the challenge with a yacht of half l£ ttxe» on this

principle, ao worthy or John Bull, that the Yankee, altiiough he
might aay that he had beaten us, should not be able to say that

we had all run away."
Such then at present is our actual position in the matter of Ships,

Yachts, and Steam Navigation, a position highly creditable to the
American?, and which deserve? our ov^'n very serious consideration.

I j)ro{)osc to-nig'ht to examine a little into the physical causes of

the naval success of the Americans ; but before doing' so, permit me
to point out a moral one, which later in the evening you will also

find to lie at the bottom of the physical causes. It is this ; — John
Bull has a prejudice against novelty ; Brother Jonathan has a preju-

dice equally strong in favour of it. We adhere to tradition, in trade,

manners, customs, prolessaons, humours ; Jonathan despises it. I
don't say he is right and we are wrong ; but this diflference becomes
very important, when a race of competition is to be run.

Tliese preliminary remariu find immediate application in llie

causes which have led to our loss of character on the sea. The \

ATTjericans, constantly on the alert, have carried out and applied

every new discovery to the advancement of navigation ; while with

the English, naval construction and seamanship is exactly that

branch of practice in which science has not only been disregarded,

but is altogether despised and set aside. The American ships shew
what can be done by modern science unflinchingly put in practice

;

the English shew what can be done in spite of science and in

defiance of its principles.

The immediate cause of the defects of English ships, and file asost

glaring instance of the outrage of all true princijde in the practioe

of nayigation, was to be found for many years in the English
Tonnage law. It was simply an Act of Parliament for the efiectoal

and compulsory construction of bad ships. Under that law, the
present fleet of merchant ships and of ship-builders has chieflv

grown up, and thoiip-h »t length and only recently abrogated, its

iutiuence stiU left behind and is widely
.
prevalent. This Act
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of Parliament compelled the construction of bad ships under
hea%'^' penalties. The old Tonnage law, according to which i^ips were
built and r(\^n?^tcred and taxed and bought and sold, virtually

said to the builder and owner, *' Thou shalt not build a ship of
the necessary beam to carry sail ; Thou shalt not give her the
depth and height necessary to security and sea-worthiness ; Thou
shalt not build her of any suitable shape for speed, under penalty
of 20, 30, and 40 per cent of fine for every ton of freight so
carried in sodi ship/' In Bbort the law oflfered a premium on
a ship, the amomit of which was in the proportion of her being
wall-sided, top-heavy, crank, onweatherly, and slow: while it

inflicted a penalty in the shape of port charges and all pilot, harbour
dues, lights, &c. in proportion to her fitness and reputation as a
?ea-worthy, fast, and wholesome ship. To cheat the law, that is to
Innld a tolerable ship in spite of it, wfi? the hi^^hest achievement
left to an English builder, and formed his continual occupation.

The manner in which the English system was opposed to the p;^ood

qualities of a ship, especially speed, is only to be understood by an
analysis of these qualities. The two examples selected for illustration

of the qualities of saihng vessels, were— the yacht America, built

'Wittiootrefltriction of any kind, and the yacht Titania built under the
restrictions of the law of measurement of Tonnage, which is still

retained in all its deformity by the English Yacht squadron.
It was shewn how the element of " stand-np-atiTeness" is dependent

cm the beam of the vessel at the water-line ; how the power of carry-

ing sail depends on this element, and how this element is prohibited
to the utmost by the Yacht Club's law of Tonnage. Another element
of the vessel, the area of her vertical lonc'itudinal section immersed
in the water, is by another portion of the law compelled to be reduced
in an injurious degree.— It was next shewn that in the other ele-

mciits of the form of the two vessels they were nearly identical

;

and that they were both under water constructed on the fViwe Prin-

ciple in its most perfect form. But for the existence therefore of

these antiquated laws our yaoht*builders and our shtp-bnilders would
have had nothing to fear from competition. Happily the mercsntile

Tonnage law had been altered and the new law was all that could be
desired ; and in oonsequence a new race of fast ships were rapidlj

springing up. The old Yacht law unhappily remained* It is pecu-
liarly unfortunate, however, that the evils bad laws have done, do not
die with them ; and in this instance it hns been found that when men
have been trained for generations under a bad py«tem, their preju-

dices remain too deep-rooted to achieve a sudden change of exis-

tence, and keep tliem in the deep and worn ruts of routine, by habits

of thought aiid opinion almost inveterate. It is, however, to be hoped,

that in the next ten years the English will escape from their preju-

dices, and that the rising generation will supply no unworthy com-
pctitors to fheir young and emancipated brethren on the other side

ofthe water.

It appeared from the compariMm which was instituted between

the construction of American and English Teseels, that the American
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ship-builders have gained over the English chiefly by the ready aban-

donment of old systems of routine and the adoption of the true prin-

ciples of science and the most modern discoveries. Thev have changed

their fashions of steamers and ships to meet new circumsLauces as

they arose. For River Steamers they at once abendoned all the

known aea-going forms* and created an absolntely new form and
general arrangement hoUi of riup and machinery. We, on the other

band, snljeet to the prejndioes of a class, invanably attempted to

mi^ a river steamer as needy as possible to resemUe a sea-going

ship propelled by sails. We were even for a long time so mnch
ashamed of our paddle-wheels, that we adopted all sorts of inconve-

rjient forms and inapt artifices to conceal them, a? if it were a high
achievement to make a steam -vcs'^el be mistaken for a saiimg vessel.

Tlic fine sharj) bows which the Wave Principle has brouo;bt to our

knowledge have been adopted in this country with the greatest re-

luctance, and those who adopt them are often unwilling to allow that

they are wave-bows, and would fain assert that " they always built

them so," were it not that ships' lines are able to speak for themselves.

The Americans however adopted the wave-bow without rductanoe,

and avowed it with j^easnre the moment they fonnd it give them
economy and speed. In like manner, the Americans having found
the wave-bow or hollow bow good for steamers, were qtute ready

to believe that it might be equally good for sailing vessels. We on
the other hand have kept on asserting that though we could not

denv its efficacy for steamers it would never do for vessels that were
meant to carry sail. The Amerieuns on the contrary immediately

tried it on their pilot-boats, and fin iin^ it succeed tliere, avowed at

once, in their latest treatise on Naval Architecture, the complete
success of the principle; not even disclaiming its British orig;in.

To prove to ourselves our insensibility to its advantages— they buiit

the America, carried out the wave principle to tiie utmost, and
despising the prejudices and antiquated regulations of our Clubs,

came over and beat us.

The diagrams and models which were exhibited shewed the water-
lines of the America to coincide precisely wiUi the theoretical wave
line.

In one other point the Americans had shewn their implicit fsath in

science, and their disreg-ard of prejudice. Theory says, and has always
said, " Sails gliould sit Hat as boards.*' We have said, "They should
be cut so as to hang in graceful waves." It has always been so ; we
have always done it. The Americans believed in principle, and with
flat sails went one point nearer to the wind, leaving prejudice and
picturesque sails far to leeward.

In other points the Americans beat us by the use of science. They
use all the refinements of science in their rigging and tackle ; they,
it is true, have to employ better educated and more intelligent men
they do so ; and by employing a smaller number of hands, beat ub
in efficiency as well as in economy.

Faith in the value of Science, for the uses of practice, and a deter*

mination to carry it straight oat with a total disregard of previous
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prejudice, is tbe characteristic of American Nsval Arehitectare and
NanticBl Practice. Disbelief in the power of prejudice and the
Tirtae of routine is the principle which this example mcnlcates;
and if it lead us to believe in science and our own jadgmentt
and to emancipate ourselves from the trammels of prejudice i»TOwn
old under unwise laws, and to cease from building- ships by Acts of
Parliament and Club laws, the recent victory of the America and the
present victory of American Packet* ships will prove to have been
benehtb in disg^uise. g

In the lAhnaj, were exhibited

Model of the Yacht America." [Exhibited by Mr. Scott Russell.]

Model of Apparatns fm enabling a Ship's Company to take to the
Boats simultaneously, and for the rapid disembarkation of Troops,
hy Julius Jeffreys, Epq. F.R.S., M.R.T., and Model of a Safety
Boat SSling for a similar purpose, by Mr. Landelia,

Model of a Rricr %vith Revolving Masts, &c.— and Sculptured

Windows from Akbar*s Palace. [From United Service Institution.]

Models of Bones of Iguanodon, &c. and Impression of Labyrintho-

don. [Exhibited by Mr. Tennant.]

Frmthig in Ck)lour8 : L'Allegro, II Penseroeo, and View of Hotting.

ham . —Portrait ofa Child ; and Walterand Jane, in Water Colonra.— Portrait of Joseph Hume, Esq. M.P.« in Crayons,—> by Mr. C.
B. Leighton.

lUbotype Portraits by Messrs. Henneman and Co.
Spechnen of Pearl Enamelled Glass, and Jewelled Papier Maich6.

[Exhibited by Messrs. Allen.]

A Crozier, carved in wood, by Mr. W. Rogers.

Microscope by Mr. Varley.

WEEKLY EVENING MEETING,

Friday, February 13.

Tan DuKB of Nobthumbbrlano, F.R.S., Fjresident,

in the Chair.

W. R. GnovB, Esq., M.A., F.R.S.,

Oh tke Hfaiing Efeds ofEhdrkUy and Magne^m,

In the earlv periods of philosophy when any unusual phenomenon
attracted the attention of thinking men it was frequently referred to

a preternatural or spiritual cause ; thus with regard to the subject

about to be discussed, when the attraction of light substances by
rubbed umber was first observed, Tliales referred it to a soul or

spiritual power possessed by the amber.
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Passing to the period antecedent to the time of more strict

inductive philosophy, viz. the period of the Alchemists, we find many
natural phenonieiia referred to spiritual causes. Paracelsus taught

that the Archaeus or stomach demon presided over, caused, and
regulated the functioDs of digestion, assimilatioD, ^c.

Van Helmont, who wKf be eonaideredin maoy respeoUithe tonung
point lietween Alchemy and trae chembtry, adopted with Bome
modification the Arcbniia of Fkuraodnia and many of tiie opinions of

the Spiritoaliata, hut shewed tendencies of a more correctly indncdve
character ; the term ' Gas ' which he introduced, gives evidence of

the thought involved in it by its derivation from ' Geist ' a ghost at

spirit. By regarding it as intermediate between spirit and matter, by
separating it from common air and by distinguishing or classifying

different sorts of gas he paved the way for a more accurate chemical

system.

Shortly after the time of Van Helmont lived Torricelli, who by
his discovery of tlie weight of air was mainly instrumental in

changing the character of thooght and inducing philosophers to

introduce, or at all events to develope the notion <^ fluids, as agents

whidi eff^ed the more mysterious phenomena df naturct audi as

light, heat, electricity, and magnetism.

Air being proved analogous in many of its characters to fluids as

previously known, the idea of fluids or of an ether was carried on to

other unknown agencies appearing to present effects remotely
jmalogous to air or gasep.

Sound was included by some in the same category with the other

affections of matter, and as late as the close of the last century a
paper was written by Lamarck to prove that sound was propagated

by the undulations of an ether. Sound is now ad n utted to be an
undulation or motion of ordinary matter, and Mr. Grove considered

that what have been called the imponderables, or imponderable
fluids, might be actions of a similar character, and might be viewed
as motions of ordinary matter.

Heat was at an early period bo viewed, and we find traoes^of this

in the writings of liord Bacon. Rumford and Davy gave the

doctrine a greater development, and Mr. Grove in a communication
made by him at an Evening Meeting of this Institution in 1847,
shewed that what had hitherto been deemed stumblingbloclcs in the

way of this theory of heat, viz. the phenomena presented by what
have been called latent and specific heat, might be more simply
explained by the dynamic theory.

In this evening's communication he brought forward some experi-

ments and considerations in fovour of the extension of this view to

electricity and magnetism, an extension which he had for many
years advocated, and which was, in his opinion, supported by maay
analogies.

The ordinary attractions and repulsions of electrified bodies

present no more difficulties when regarded as being produced by a
change in the state or relations of the matter affected, than did the
attraction of the earth by the sun, or of a leaden ball bv the earth ;

the hypothesis of a fluid is not considered necessary for the latter,

and need not be so for the former class of phenomena.
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In the ctses of heating or ignition of a conjunctive wire or con-
dmcitaig body through which what is called Electricity is transmitted*

we have many evidences that the matter itself is afi^ected, and in some
ceases temporanlv, in other?, permanently changed ; thus if a wire of

lead is ignited to fusion by the voltaic battery, the fused lead beiog
kept in a channel to prevent its dispersion, it gradually shortens,

and the molecules seem impressed with a force acting transversely

tt> the line of direction of the electricity ; at length the lead gathers

up in nodules which press on each other as do, to use a familiar

Uloatnitioo, a string of figs.

WIdi Magnetiflm we mnre many instanoet of the moleenhor change
whkh a ferreons or magnetic Bitbttanoe undergoes when magiietiied*

If the pertides are free to move, as for instance iron filinigs, they
arrange themselves symmetrically. An objection may he made
arising from the peculiar form of the iron filings, hut Mr. Grove in

the year 1 845, shewed that the supernatant liquid in which magnetic
oxide had been formed, and which contains magnetic particles not

mechanically but cheiiucally divided, exliibits when magnetized a

change in the arrangement of the molecules, as may be seen by its

effect on transmitted light j
— a molecular chang;e is also evidenced

by the note or sound produced by magnetism, and by other effects.

Assuming that the molecules of iron change their position inter se

apon magnetitttaon, then by repeated magnetiaatum in opposite

dbrections» somediing analogous to friction might be produced ; and
just as a piece ofcaoutchonc when elongated prodacesheat, (as it was
on this occasion experimentally shewn to do) so a bar of soft iron

might be expected when subjected to rapid changes in its magnetic
state, to exhibit thermic effects.

With the aid of the large magnet of the Institution and of a

conomutator for changing the direction of the Electricity a bar of

soft iron was alternately magnetized in opposite directions ; and m a

few minutes a thermometer placed in an aperture in the iron shewed

a rise of temperature of 1,5** Fahrenheit ; the bar being separated

from the magnet by flannel, and the magnet being at a notably lower

temperatnre than the bar^iiiis heat could in nowise be sttributed to

ooadnction.

The effect ofElectricity in thedisinptive discharge as in the Voltaic

are and the dectrie spark, wonld seem at first sight to offer greater

difficnlties of explanation on the dynamic theory. The brilliant

phenomenal effects of the electric discharge, and the apparent absence

of change in the matter affected by it, would at first lead the observer

to believe that Electricity was a specific entity.

With ordinary tiame or the apparent effects of combustion however,

the idea has to a great extent been abandoned that such visual

effects are due to specific matter, and it is reg-arded by many as an

intense motion of the particles of the burumg body. So with

Electricity, if in regard to the disruptive discharge it can be shewn
that the matter of the tenninsls or of the intervening medium is

ehm^^ed, the necessity for the assnmption of a fluid or ether ceases*

and, to say the leasts a possibility of Tiewing Electricity as a motioa

or alTection ofordinary matter is opened.

Digitized by GcQgle



132 NOTICES or THK MJBSTINOH [Feb. 13»

To make evident to the audience the relation of the electrical dis-

charge to combustion and the fact that the terminals were themselves

affected, the Voltaic arc was taken, hrst between silver and then

between iron terminals ; in the first case a brilliant green cdoored

flame was firodooed, and in the second a reddisli scintillation or spur

fire eAsct* just as in the ordmary combustion of the metals.

So idAk the discharge of Franklinio Electricity between the same
two metals, a strip of diveied leather gave the brightgreen dtsdiaige,
while a chain of iron gave the spur fire effect.

The known transport of particles of the terminals from one pole to
the other,— the different effects of different !nter\'ening media on
induetion as shewn in Faraday's experiments,— the polar tension of

such media, &c. were instances of the train of molecular changes
consequent upon electrical action.

Hitherto the polarity of the gaseous medium existing l)ct\vceti the

metallic or conducting terminals of the electrical circuit was only

known as a physical polarity and not shewn to have an analogous

chemical character with that eadstmg in electrolytes anterior to dee-
trolysis ; hot Mr. Grove stated that in a recent commnnication to

the Roy^d Society he had shewn that mixtores of gases having oppo*
Mte electrical or chemical relations^ snch as oxygen and hydrogen, or
compound gases such as carbonic oxide, were electro-chemically

pdaiized or had their electro«n^gative and electro-positive elements

thrown in opposite directions : thus if a silvered plate be made
positive in such ^apes it is oxidized, if negative the dark spot of

oxide is reduced ; and an experiment was shewn in which such a plate

was thus oxidized and the spot reduced in paseous media.

Here, as in the other experiments, was an effect on the terminals

and an effect of polarizatiun of the intermedium. In the experi-

ments hitherto shewn, solid terminals were used ; it became important

to examine what would be the efi!ect of liquid terminals^ for instance

water ; the spark or dismptive discharge of Franklinic Electricity

was readily obtained from its smfue. bat hithMo no voltaie

battery had been fomid to shew a discharge at any sensible distance

from tiie surface of water. it
Mr. Gassiot had procured to be constmcfced 500 cells of the

nitric acid battery, the combination discovered in 1839 by Mr.
Grove and first shewn at this Institution in the year 1840. The
cells of this battery were all well insulated bv glass stems, and as

regards intensity of action it was probably far the most powerful
ever seen. Mr. Gassiot had kindly lent this apparatus for the

illustration of this evening's discourse, and by its aid Mr. Grove
was able to shew an experiment which he had first made when
experimenting with Mr. Gassiot some time ago» and ^rfuch prodnoed
the effect he had long sought for, viz* a quantitative or vmtate dis-

charge at a sensible distance from the smftoe of water. The
experiment was made as follows :—- a platinum plate formings the
anode of the battery was immersed in a capsule of distilled wnteTt
the temperature of which was raised. A cathode or negative

terminal of platinum wire was now made to touch for a moment
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the flurlace of the water and immediately withdrawn to a distance

cl about quarter of an inch ; the diaeharge topk place, the extremity

of the pSatiniini wire was fused and the molten pkttnnm attached

to the wire bat kept up by the peculiar repaldve effect ci the

diadiarge was eadiibited, as it were, suspended in mid-air, giving an
intense light, throwing off scintillations in directions away from the
water and only detaching itself from the wire when agitated.

Here water in the vaporous state must be transferred, for the

immerFed electrode gave off t^as, without doubt oxygen, and the

molecular action on the negative fused platinum resembled, if it

were not identical in character with the currents observed on the

surface of nierciirv when made negative in an electrolyte.

It may be objected to the theory proposed, that electrical effects

are obtained in what is called a vacuum, where there is no inter-

medinm to be polarized ; but this oljection, though not applicable

to the projection of the terminals* could hardly be discussed until

operimentalists bad gone much further than at present in the
production of a vacua qi ; the experiments of Davy and others had
shewn that we are far off from obtaimng any thing like a vacuum
where delicate investigations are concerned.

The view of the anticnt philosophers that Nature abhors a
vacuum which had been much cavilled at, and was supposed to he

exploded by the discovery of Torricelli, Mr. Grove thought had
been unjustly censured : giving the expression some degree of meta-
phorical license, it afforded a fine evidence of the extent and accuracy

of obbervation of those who were unacquainted with inductive

philosophy as a system, hut who necessarily pursued it in practice.

Whether a vacuum was possible might be an open question, experi-

nentally it was unknown.
Lastly, in answer to those who might ask, to what practical

results do researches such as these lead ? what accession of physical

comfort or luxury do they bring ? Mr. Grove took occasion to oSer

his humble protest against opinions now perhaps too generally

prevalent, that science was to be viewed only or mainly in its utili-

tarian or practical liearings. Even rcgardins^ it in this aspect, were
it not for the devotion which the love of knowledge, which the

yearning anxiety to penetrate into the mysteries of our being: and
of surrounding existences induced ; the practical results of science

would not have been attained ; the band of Martyrs to Science

from Socrates to Galileo would not have thought and tsaffend

without a higher incentive than the acquisition of utilitarian

results : without disparaging these results, indeed regarding them
aa necessary consequences of any advance in scientific knowledge,

he considered that the love of truth and knowledge for themselves

was the great animating principle of those who rightly pursued
science ; that, based upon an enduring quality of our common nature,

this feeling was rooted in far firmer foundations, that it led to

greater and more self sacrificing exertion?, than any capable of being

induced hy the hopes of augmenting social acquisitions, and was

an attribute and an evidence of the non-transient part of our being.

[W. 11. G.]
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In the Library were exhibited :—
Native Salts from Tarapaca, Peru, presented by W. BoUaert, Esq.

Crystals of Meconic Acid, Morpbia» &c* [Exhibited by T. N«
iiorson, Esq. M.R.L]

Specimens of Harmotome, and Calc Spar Crystala. [Exhibited by
Mr. Hig-hley, jun.]

Spanish Terra Cottas; and a Drawing after Lucca di Roblmi« by
Mr. W. G. Rogerg.

Porcelain Vessels for Chemical Purposes, from t^ie South of Fnmoe.
[Exhibited b^ W. T. Copeland, Esq.]

Minim's Fh]ject]les, used by the Chaasenrs of VmceDnes. [Exhibited

by J. Prosser* Esq.]

Native Gold from California — Green Carbonate of Copper Car-

bonate of Lime, &c. [Exhibited by Mr. Tennant.]

Microscope by Mr. Varl^.

WEEKLY EVENING MEETING,

Friday, February 20.

Turn DoKB ow NoftTHUMBBBLAND, F.R.S«, &c. Fk^udent.
in the Chair.

Mr. F. C. Fenrose.

On mie Rehtum of Science to Architecture conmdered m
« Fine Art,

SciKNTiFic considerations not only apply to the Constructive in

Architecture, but also to its aesthetic element.

Science was defined by the Lecturer as "the knowledge which is

derived in the first instance from the observation of natural pheno-
mena aided by reflection upon the results of such observation," and
he ciassed under the head of Sdence, so defined, all careM oonai-

derations of the analogy of Nature and Art.

In all the most pmect woiks of art the economic and aesthetic

ends are answered together. Illustrations were drawn from the
beauty of the tapering shaft of a Greek column, which with the same
amount of material has more stability than if cylindrical; and from
the graceful form of the Eddystone lighthouse, of which the contour
was chosen chiefly with reference to the form of greatest resist-

ance.

The perception of beauty is an innate idea implanted in man by
his Creator, and tlie only really perfect examples are to be looked

for in Nature ; but the highest works of art may come so near per-

fection that we can propose no material change which wonld not
more or leas injnre theur beanty. The most important lesson which
can be learnt firom a careful examination of Nature is that no design
is perfect until the utmost attamable utility is combined with the
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highest degree of beauty, Dcitber quality at all interferiog with the
other. We further learn that humble buildings should be simple
and subordinate to, but not irrespective of, the more noble; that

these should exhibit order and symmetry, but should differ among
themselves in Character ;

efficiency rather than beauty to be looked
for in absolutely concealed construction, but ugliness scarcely to be
tolerated under any circumstances in features exposed to the eye.

The mm lule Beoonte the mekl»*' although good as fia: as it

goes, is inadequate* for the heanty should be a fimction of the use*

and the use of the beauty.

The Lecturer proceeded to inquire in what Styles of Architecture

are found the best illustrations of the applicatiou of Scientific prin-

ciples to testhetic ends,— t. e, for the elaboration of beautiful form :

observing with reference to the conventionid rules which form the

grammar (as it were) of each particular style, that these rules were
subordinate to principles founded on science and common sense ;

—

that their object was to prevent confusion and iguorant caprice, and
were made for the use of the architect and not for his embarrass-

ment*
The Architecture of Greece alone exhibits satisfactory evidences

<tf the application of Science to Fine Art, The Ronans aetullj

gloried in the abnegation of the highest aims of art, and no pecoliar

refinements were to be fonnd in their Architeetore* even after the

most diligent examination. The Arehitecture of the thirteenth

century, with all its beauties, is so overrun with curious fancies,

whether arising from carelessness or symbolism, that the abnormal
varieties, which in Greek Architecture point out a principle, are in

this style, in the majority of instances* mere caprice^ as far at least

as art is concerned.

Allicrti and Bruiiellcschi, and the great masters who revived

classical art, who so wonderfully succeeded in adapting; an ancient

Architecture to the uses of their day, and who foiLaed out of it a

living style unshackled by timid retrospection, do not seem to have

used any pecoliar refinements; neither do their chief followers in this

oonntry. Inigo Jones and Sir Christopher Wren. Fblladiui Archi-

teetore hsvmg' fidlen into feeble hands was, in this eoontry, ejected

by an ill-digested importation of Greek Architecture, to wlueh it did

not do justice, either in respect of artistic or of scientific treatment

;

but it chiefly failed from overlooking the proper use to which the
Architecture of the Greek temple should be applied by us.

•* It should be proposed as a standard of excellence, as an abstract

model for our guidance, and not as one suitable for direct iui*

tation."

The Architecture now in fashion is treated in a manner scarcely

less retrospective than the last mentioned, and g^at as are its in-

trinsic exeeUencies, is peculiarly unplastio and opposes itself to the

exhibition of meeiianicA pow^r or scientific refinement

1(he late attempts to revive Greek Architecture were ma«^ ham*
pared by e feeling of the necessity of carrying aymmetiy to an
extreme whi«h is not found in the original*

Digitized by Google



126 NOTICXa OF THK MKSTINGS 20«

A natural type of the picturetique Gothic Architecture may be

found m the vaned landscape, and of the Greeks in the aybinietries

of the animal creation ; but as in Nature aninuds, abstractedly sym-
metrical, are thrown Into wied postures and groups, so the

Greek Architect used the principle of atpnmetria in his ichnography ;

that is» in his ground plan he avoided placing one building directly

before another, and turned the lines of those which were independent

of each other to different points of the compns?, — thus obtaining

variety in perspective, fine gradations of li^^lit and shade, and an

expression of individual character among the buildings themselves.

This principle was illustrated by a j)lan of the Acropolis of Athens.

In this irregular oblong figure, extending frora West to East, the

point fixed by the nature of the ground, is the Western Entrance

where the Flropylaea stand. Hie Farthenon phwed near the centre

and highest portion of the area, bnt towards the Southern edge of

the rock« is so tnmed as to ofier an angular view from the Fhipybea.

The latter building being dependent on the Parthenon, its lines are

bnOt parallel to those of that temple, and so serve by repetition to

increase the effect of the principal object ; especially in the general

views from the West, when the Parthenon is seen above the Pro-
in'ljpa. At the same time tbeir axes do not coincide, but that of

the Propylaea falls nltor^c ther to the North of the Parthenon. The
Erechtheum, the building of second importance, is ])laced a little

North of the axis of the Propylsea, and is turned obliquely with

respect to it, at such an angle as to show its South side distinctly.

The colossal statue of Minerva Promachus, stood Eastwards of the

Fropylsea, and nearly inthedurection of its axis, ata distance of about
120 ft. The pedestal of this statne again was placed somewhat
obliquely, and there are seversl platforms at diflferent points and at

various ievek, which served (there is little doubt) as foundations for

small temples, which converge towards the statue of Minerva Pro*

. machus, thus producing every variety of angle. And lastly, the
small temple of Nike Apteros on the platform of the Propylaea, and
to the West, is placed at an angle differing by 18" horn paralldism

with it.

The Erechtheum, a small building, and the Propylaea are complex
in their forms, but the Paithcnon (neg^lecting minute variations)

is rigidly symmetrical. In large buildings tlie etfect of perspective

introduces sufficient variety. One of the greatest sources of pleasure

In Architecture, is the act of reconstructing mentally the ritl form
from an image modified by perspective, T&t this may be possible^
the square and rectangles simply related to it, and the ciitle ahould
predominate in the ground plan, however much it may be desirable

to use more varied parallelograms, the ellipse, or figures of greater

variety in the Elevation, which may be seen from the proper point

of view almost unaffected by perspective.

The Greek Doric temple is the one form of building ancient or
modern which can be pronounced, humanly speaking, perfect. This
perfection resulted from the concentrated efforts of several ages.

Not by mtruduciug violent changes after each experiment, and so
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throwing aside all advant;ii2;e to be derived from them, but hy con-

tiaually improving them by the application of a scieatihc aad re-

fined criticism.

The early temple consisted of an oblons^ cella, the shrine of the

godt surrounded hy a Peristyle, or colonnade, usually leaving an
ambnlatoiy all roimd the cella. This composition was covered by a
single roof from ead to end, with a triangular pediment, or flat gable

end, at each extremity. In the latest and moat complete examples ^

we find the simple general form preserved^ bnt combined with a
highly organized construction. The most important peculiarities

are iJiese. The contours of all the columns are delicate curves.

The axes of the columns, with scarcely an exception, inclined inwards
towards the temple, and the horizontal lines have a slight curvature*

The process of refinement would seem to be as follow? ;
—

Tlic analogy of nature in ail bodies which are employed to exert

force or pressure at a distance from their attachment to a fixed

point, would soon suggest the practice of iiuiknig the columns

taper. The earliest builders would indeed find this done to their

hands in the trunks of trees, which found a place in the supiiorts of

the hut, more or less the archetype of the Greek temple. It

would tiien be observed that a column built with straight sides,

t. e. tapering as the frustum of a cone, would appear attenuated or

drawn in in the middle— owing to the eye not judging of the form
absolutely as an instrument, but bringing into the adculation cer-

tain feelings derived from contrast, whidi make the apparent differ

from the real form.

The causes which lead to this apparent attenuation seem to be
chiefly these :

—
There is some reason for imagining that a frustum of a very

sharp cone will under any circumstances appear formed of concave

instead of straight sides, but this effect, if it take place at all, will be

Teiy slight : other cisuses however affecting such a firustum when
used as a column are more influential.

The eye will rest longer upon the top and bottom of the shafts

than on any intermediate points, and this relative importance pos-

sessed by those situations will make the intermediate diameters

appear too small, when compared with the two extremities of the

shaft.

This effect will be further mcreased by inequalities of chiaro-

oscuro. For the relative excess of light on the upper part, owing

to the deep back ground of shade under the Portico, and the actual

excess on the base owing to the greater amount of reflected light,

will throw tlie balance of iiglit in favour of tlie extremities, and
according to a principle familiar to observers of Nature the brighter

parts ^rill appear broader on that account. Among the most obvious

illustrations of this phenomenon are the apparent disc of a fixed star ;

the magnified appearance of a distant candle; the sudden ap*

pearance of dilation in the disc of the moon when issuing from a
fleecy cloud, or its opposite appearance of stooping on entering it,

so poetically described by Milton. From all these, and possibly
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other cautes nntted, the tapering iliaft of tlit eofanm will appear

attenaatedt mteaa its oontoiir be made jiut ao mneli eaanx, aa to

eoanterbalaiioe these optical Qluaiona. Thia entasta aa it la called,

literaDj leaNaMdUa^* aa apptied in the coliiiiuis of the Fnthemm
ia formed h? an accurate hyperbolic curve, which increases the

diameter? a little below the middle by the amount of .114 ft. in a

ahalt 31.4 ft. long. The directions of the axes of thh hyperbola

are vertical and horizontal; the constant number which expresses

the eccentricity is 30 ; and the principal axi*^ one Greek foot; the

vertex does not occur in the shaft and is just two diameters of the

column below the base.

The columns of the riopyliea are also hyperbohc, but dilFer from

the last mentioned, in that the vertex of the hyperboht occore near

the middle.

When thia diffinreDce had been pooited out b^ meaaartinen^ tlie

yariatioii of cbaraeter reatdting thereircnii to the two celmDna be-

came appreciable ; but in all the Athenian examples the entasis is ao

dight, that the firat iaveatigators of the remains of Greek architec*

tmre, whose eyea were accustomed to the palpable bulging of the

columns built by the architect? of the 16th and 17th centuries, were

deceived by ita delicacy, and reported that the Greek columns had
no entasis.

Table of Entasis of different colmnna at Athena.

Actual measurement In terms of length
in Feet. of Shaft.

Erechthenm 0195
Thesenm . . . . • .023 ^
Parthenon 057
Propyl ae a

Small order 0343
Large order 0627

The entasis beinir established, a second process of refinement

would lead to the inclination of the axes of the column?.

The diminution is so entirely in conformity with Nature, that the

artitice more or less escapes observation, and the upper diameter

does not appear so much smaller than the lower as it really is.

This circumstance may combine with the othera before mentioned,

to demand the entaaia, but it immediately prodnoea the efest wbidi
the indhiation of the colnmna aeeka to remedy. For by how much
80 ever the amn of the upper diameters is apparency increaaed* by
80 much is the appearance of length in the arobitraye greater than

in the stylobate (or step on which the oolnmna stand), and Uio

columns appear to have a fan-like divergence from the base line,

unless the leng-th of the architrave be reduced. This was effected

by the Greeks by contracting the distance between the capitals of

the extreme intercolumniations. This contraction in the Parthenon

produces an inclination of ,2"28 ft. in the ang^le coluniiiis in each

direction, entailing a parallel inclination inwards in all the interme-

diate columns of each colonnade. Several subordinate inclinations
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in the other vertical lines are exhibited in the followiiig table taken

fruni the TarthenoQ, and the other Athenian examples are more or

less analogous.

ColumnB . « . • • inwards 1 In 150
Walls do. 1 in 80
Face of Tympanum . • do. 1 in 100
A.nt86 forwards 1 in 80
Faces of Cornice . . , do 1 in 100
Faces of Acroteria . . do. 1 in 20

Hie horizontal lines when absolutely straight appeared sunk in

the middle. In the g^eat temple at Paestum, the convexity which
is intended to obviate this effect is only found in the fronts ; and in

the Propyl?ea at Athens, where the cnntiniiitv of the stylohate is in-

terrupted, the curvature is only fouml m the entablature, the centre

columns being longer than those towards the angles; thns'pointing

to the influence of the raking lines of the pediment as the origin of

tins optical illusion. The curvature of the stylohate and of the

flanks followed from the generalization of this idea. This ten-

dency of the eye to he deceived by the contrast of Unes, was illus-

trated by the following experiments :

»

A dncwmg having been prepared of two columns placed side by
aide, the mito of which were formed with perfectiy straight lines,

on each side of these, and from top to bottom, the lecturer drew a flat

circDlar arc, convex to the outline of one of the columns, and con-

cave to the other. The column placed between the two concave
line? instantly seemed attenuated, whilst in the other, about which
the convex lines were drawn, the effect of a palpable entasis was
produced. An outline of a pediment had also been provided, con*

Bistiug of the horizontal cornice and the two inclined roof lines.

The cornice was at first alone visible, and appeared perfectly straight,

as it really was, but when the raking lines ^of the pediments which

Imd been concealed were shown in combbation, it appeared to sink

in the centre. Lastly an elevation of the front of the Fkothenon
drawn to a scale of one-twentieth of the foil size, from exact

measurements obtained at Athens, was exhibited. The line of the
oomlce, really curved, appeared to be straight, owing to the con-

trast of ^e inclined lines of the pediment, until a string was strained

from end to end, when the curvature became evident.

The lecturer proceeded to describe some of the smaller details of

the architecture, in which many instances of geometrical science

are to be found.

The parabola and hyperbola selected with the parameters at the

vertex, small in comparifcon with the length of the arc employed,

were used in almost all cases where great variety of cnrvatore was
aongliL Thm wera even some indications of a knowledge of the

determination of the radius of curvature in a Conic Section*

A moulding of dronlar seeHon was used in the Fartfaenon oofy
in the crowning member or Cymatium.

It was observed that lines of determinate varied curvature were

preferable to those arbitrarily drawn, and still mora to patched
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combinations of the area of different circles, in which each circle

seemed always struggling to express its owo curvature^ and dis-

cordant With the sequence of the general line.

In conclusion the ketmrer Mid tluit the object of the architect

should be to study what the Gredcs and other ml advancers of art

achieved* and to extend their principles by embodying as much as
possible the science of the day«

It was not the curved lines or the nse of the Conic Sections ia
the mouldings which produced their ezcdlence, but because they
pursued art in the right way ; they availed themselves of whatever
methods would obviate the optical illusions which impaired the
beauty of their architecture, and of whatever geometrical figures

would in the mo^t simple manaer give them the determinate varied
curves in which they delic^hted.

Several instruments tor drawing curves by coutiuued motion
invented ^y the Lecturer also were exhibited : one for diawiog the
hyperbolift by means of a wiaUe triangle, with a constant base
sUding on the asjrmptotes of the carve. (The same instrament would
also £raw the conchoid of Nicomedes.) An instrament on the
principle of a skeleton cone for drawing all the conic sections— and
an instrament for drawing the Cissoid of Diodes, with variations of

that curve; Penrose and Bennett's registered Helicograph for

drawing all the varieties of the equiangular spiral from the circle to
the straig-ht line. A specimen of its operation was shewn 5n a

drawing of an Ionic capital, after the Erechtheum ; and a simple

instrument invented by Mr. Jopling for drawing a hne wave, or
line of beauty, by means of the curve lemniscata, and an oblique

elliptic trammel, made from a pattern proposed by the same in-

veiitor.
p

J

In the Library were exhibited :

—

Instruments used in Measuring the Ftarthenon; and Sketdtes of
Athens, &c. by Mr. F. C. Penrose.

" Tlie Principles of Athenian Architecture^ by F. C« Penrose, Esq.*'

Presented by the Society of Dilettanti.

Talbotype Views of the Parthenon, Athens, &c. by Messrs. Henne-
man and Co.

Geometric Curves and Apparatus used in drawing thctn, with descrip-

tion by Mr. Joseph Jopling. [See ** An Impulse to Art ; and
Examples of Entasis,*' &c. 8vo. 1849, by Mr. Jopling, presented

by him to the Library, R. I,]

Specimens of Glass Mosaic, by Mr. G. H. Stevens.

Modds of Smoke-Consuming Furnaces, &c. by Messrs. Juckes,
Addams, and Coopland.

Modd of Gdloway's Tabular Boiler. [Exhibited by Blr. Arm-
strong.]

Sepulchral Seals and other Antiquities, from the United Service

Institution.

A Painting on Marble, by Paul Brill. [Exhibited by Mr. H. Brooke.]

Dies and Medals, by Mr. G. Barclay.
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WEEKLY EVENING MEETING,
m

Friday. Februaiy 27.

Thb Dukb of Northumberland, F.R.S. President,

in the Chair.

Dr. LroN FuLTrAiR, C.B., F.R.S.

On three important Chemirnf Discoveries from the Exhibition of
1851 — A. Mercer's Contraction of Cotton by Alkalies;— B.

Yoitmfs l^nraffine and Mineral Oil from Coo/;— C. Schrotier's

Amorphous Fhosphorui,

[ The following statements and arguments were supplied by Dr. Ltow
Playfaik as embodying considerations which he desired to impress on ttke

attention of ihe Members of the Royal Institution.]

It is incumbent on those who, like myself, have been connected with
the Great Exhibition, to inculcate its teachings in order that it may
influence the future, by heinfr a starting point for industry. Unless
it imparts new life to productive industry, it has failed in the attain-

ment of its object, and will, in history, degenerate into the record of

a gigantic show, fitted only to pander to an idle curiosity. All of us
have, no doubt, examined it with a higher object, and have derived

lessons varying in character and amount according to the opportunities

which we enjoyed m their acqnisitioii. Those who have attended to

its teachinge with regard to the comparative progress of mann&ctnres
in different countries, owe it as a public duty to announce their con*
mictions on a subject of such large social importance.

My official connection with the Exhibition has enabled me to give
more attention to it than most of those whom I have the honour to

address, and convictions unfavourable to our position, as an industrial

nation, have impressed themselves with such force upon my mind,
that you will not be surprised that I seize every opportunity of

directing^ public att« ntiun to them. I have already done so in a
formal inaoner, on two previoue. (cc iisions, and I rather depart from
the custom of bringing before you subjects of original research at

these evening meetmgs, in order that 1 may advocute the necessity

of a more intimate union between science and practice in this

country^ at an Institution, whose proudest boast it is to have largely

advanced the discovery of abstract truths, while it has always

encouraged, at the same time, their applications to the increase of

human resources and enjoyments.

In this lecture* however* I shatt rather urge this point as a natural

Ko. 9. L
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coiiiequence of the subjects chosen for Oltistration of my arg^ume&t

than by any doctrinal cxhortatbos, because these are not needed
to strengthen your general convictions.

Our nation has acquired a proud position among fhe indttstrial

states of the world, pardy by the discoveries of her philosophers,

partly by the practical powers and common sense of her population,

but chiefly by the abundance and richness of her natural resources.

Our fuel is abundant and cheap, and our iron and the lime neccssar)"

for its production are associated with it, so that all three innv be

extracted together under the most favourable circuiii stances. 1 iiese

local advantages gave to our country enormous power s of production,

and, under the favouring influences of an accidentul combination, it

supplied its produce to the rest of the world. Circumstances

remainmg the same, our industrial position was secured, and we have
been thus lulled into a fata] apathy ; for conditions were m fact

varying with great rapidity, and tibe world at large was passing

through a state of remarkable transition.

Setting aside the questions of capital and labour, which are not

adapted for discussion in this place, the progress of manufactures is

made up of two factors, possessing very different values. One of

Xhc^e represents the raw produce,— the other, the intellect or science •

employed to adapt it to human wants. As civilization advance?, the

value of the raw material as an element of manufactures dnnmishes,

while that of the intellectual element is much enhanced. Improve-
ments in locomotion by sea and land spread over the wuild the raw

material formerly confiiu tl to one locality ; and a time arrived when
a competition of industry became a competition, not of local

advantages, but of intellect. >

It was obvious that when improved locomotion gave to all

countries raw material at slight difierences of cost, that any superiority

in the intellectual element would more than balance the difference.

'Jlie Continental States, acting on a perception of this truth, saw
that they could only compete with English industry by instructing

their populations in the principles of science. Hence have arisen,

in their capitals, in their towns, and even in their villages, institu-

tions for affording a systematic training in science ; and industrv has

been raised from the rank of an empirical art to that of a learned

profession. The result is seen in the fact that we now meet mo.-t

European nations as compel itors in all the markets of the world.

The result is palpably forced upon us by our actual displacement

from markets in which we had a practical monopoly. The result

was obvious in the Exhibition, where we saw many nations, formerly

unknown as producers, frequently approaching, and often excelling

OS in manufactures, our own by hereditary and traditional right.

Hie teaching of the Exhibition was to impress me with the

strongest conviction that England, by relying too much on her local

advantages, was rapidly losing her former proud position among
rnuniifacturing nations ; and that unless she speedily adopted mea-
sures to cultivate the intellectual clement of production, by instruct-

ing her population in the scientific priucipies of the arts which they
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profess, she muftt inevitably and witih rapidity lose tiioae sources

of power* wbi(^. In epite of the Bmallness of her home territory,

have given to her so exalted a rank among nations.

With these oonvictions you will not be surprised that I have
chosen subjects connected with the Eixhibition, although I have no
merit or part whatever in their discovery. I have selected them for

the following reasons.

We have a preat reliance on the practical sagacity or common
sense of our population,— certainlv superior to that of nnv part of

Europe : but we have not stren«^theiied it by communicating scien-

tiiic knowledge to those who are entrusted with the exercise of this

practical power ; and, hence, this common sense, unaided by the

rales of science, has gradually assumed a sway over our manufac-

tares. In other words, conjectural judgments have usurped the

pkuie of systematic knowledge. Practice and science have been
followed out separately, as having no' immediate connection. This

aepsration, and even practicsl antagonism, has been fatal to our pro-

gress in industry ; for manu&cturers, as a body, have ceased to per-

ceive that abstract science forms the roots of the tree of industry,

sod that to separate them is to sever the tree from its roots. In

order to restore vigour to our dt^cHning* industry, it is essential that

confidence in the powers of science should be imparted to practice,

and that the latter should be taught that it is, even as a question of

social policv, highly im[)ortant to encourage discoveries in abstract

truths. Jiowt. vi 1 apparently remote from practice ; because science

only bcaelibs industry by its overflowings, arising from the very

fidness of its measure.
Every abstract truth, in its due time, adds to human resources

and enjoyments, and it is this text that I wish to inculcate from
examples derived from the Exhibition. One of the last generaliza-

tions of the great Berzelius, was that of allotropism, a name only
eleven years old, and fully explained by him only six years since

;

and yet this generalization, apparently, at the time, only of abstract

interest, entirely remote from practical n])plication, produced as fruit

the three most original, and, 1 think, the most important, practical

discoveries of the Exhibitiun.

Haviug thus introduced the subject of his Lecture, Dr. Playfair

proceeded to offer certain examples of alloiropism. It had long
been known that bodies crystallized in two or more incompatible

fonns* Thus, carbonate of lime as arragonite crystallizes in prisms

;

whereas as calcareous spar it crystallizes in rhombs. Sulphur also

crystallizes in two incompatible forms ; so does the garnet. This is

termed dimorphism. When two such forms exist they are found
to be maintained in unequal stability ; it appears, in fact, as if one
form was normal and the other forced or strained. Thus a prism
of arragonite is subject to change into rhombs of calc spar ; and
*ul?>1iur cr\'stallized hy heat in ohlique rhombic prisms passes in a
few days into a mass of rhombic octohedrons. Not onlv mav the

chemical aud physical characteristics of such dimorphous bodies
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diff<sr. bot their colour and their specific gravitf. Thus, tlie sulphuret

of iron (Fe. when cryttallized in cnbes^ ie persistent in the

if ; but when occurring in a rhombic fonn» readily paaees into cop-

peras or <;nlphate of iron.

Applying: the preceding remarks to non-crystallized bodies, it was

equally found that many were susceptible of allotropic moditication.

Thus cinnabar and verroiliou were of precisely similar chemical

composition with the black sulphuret of mercury. Agdin, the sesqui-

bulphuret of antimony might be black or orange. Iodide of mercury

it commonly red ; when heated, however, it passes into a yellow

powder, which by simple pressure and rubbing with a hard body
becomes red again* Sogar ia a remarkable instance of a solid

capable of assuming two a&otn^ic states ; as sogar candy it is crys-

tallized, as barley sugar it is amorphoos; yet the composition of

sugar in either ease is the aame. Nor are liquids exempt from the

strange state of allotropism,— sometimes indeed manifesting" a

condition even beyond allotropism (isomerism), and not allowing us

to reconvert them to their primitive state. Thus the chemical com-
position of oil of turpentine, of rosemary, of lemons, of copaiba, are

identical, yet no one of these bodies has hitherto been turned into

the other. The steroptaae of otto of roses is identical m compo-
sition with coal gas, yet chemists are unable to change one into the

other. The term isomerism has been commonly employed in rda-
tion to bodies of like atomic composition, and has reference to
equality of parts. The term allotropism is a better denomination^

and has reference to the condition of nnlike properties.

The preceding remarks by Dr. Playfair were introductory to an
expo'^ition of the respective discoveries of Mr. Mercer, Mr. Young,
and Dr. Schrdtter.

A.— Mercer's process consists in brinc^ing cotton fabrics in contact

with a solution of soda (cold), or a solution of dilute sulphuric acid»

by subjecting it to either of which processes cotton acquires certain

remarkable properties. In the first place, tlie texture becomes very

much corrugated, and hence proportionably finer ; it also aasnmea
acid properties, rendering it more capable of taking up dyes. Hie
process of induction which led Mr. Mercer to his final discovery was
curious. He started from the point of investigating the laws which
determined the fiow of water at various temperatures through minute
tubes. From water he proceeded to aqueous saline solutions ; from
tubes he proceeded to their equivalent, namely, closely-folded woven
tissue. Selecting for this purpose a thick reduplication of calico,

fold on fold, and employing an aqueous solution of soda, Mr. Mercer
found that, by passing the solution through the calico, soda was
removed. This removal he attributed to the act of filtration ; but,

subsequently finding that mere immersion of the calico in the same
solution ejected a like result, he couclucied that the result was due

to an actual combination of Ihe cotton with the soda— a calico-oto

of soda (ifthe lecture might be permitted that form of expression)

was generated.
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The result of this agency of soda was, as formerly remarked* a
physical oormgatioD, and an acquisition of certain chemical qualities.

The former diange was evident to the eye. Dr. Flayfair exliibited

two stockings, one of which being" nearly double the size of

the other, althmi^rh both came equal in size from the loom.
The diffLi tMice had been occasioned solely by chemical not me-
chanical agency. Dr. Plavfair, in developing the numerous practical

a[t]!lications of this phy^ricul effect, showed that, besides the most
obvious one of producing u material of increased Uneness, the cotton

thus prepared was far more capable of being dyed. Hot aoda aola-

tion would not answer ; and tiiis fact was remarkable and had its

analogue in those salts which depouted themselyes anhydrons on
boiling. Instead of soda snlphuric add might be employed; in

which case it formed, in combination with the cotton fibre« an easily

decomposable conjugate acid.

B.—Some years ago£iebig stated that one of the greatest discovmes
of cliemistry would conpi?t in converting coal-gas into a solid form,

thus enabling it to be burned like a candle. This had, in a manner,
been accomplished by Mr. Young. About three years since. Dr.

riayfair drew the attention of Mr. Young to a spring of mineral oil,

containing patal^ne, and occurring^ in a coal-mine in Derbyshire.

The hquid had been extensively applied by Mr. Young as a, lubiicu.-

ting agent ; a use which Reichenbach had long ago suggested.

After a period, however, this spring ceased to flow, when Mc*
Yonng applied himself to an investigation of the theoretical con-

ditions nnder which it might be artmctally formed. This gentle-

man saw that it would be difficult to convert gas into an aUotropic

fcnn, whereas it was evident that gas must first come from a
•oKd ; hence he hoped to succeed in procuring the body before it

assumed its gaseous state.

The illummating portion of coal gas consists cbicflv of olefiant

gas, and the latter is isomeric with solid paraffine. But the allo-

tropism does not end here ; the peculiar slow distillation of coals

yielding soHd par.iffine, also vielded another isomeric or aUotropic

compound m the form of a lubricating oil, besides the additional

products of a burning oil. and naphtha.

Dr. Flayfair now explained, by the M of a diagram, the slow
dtstiHation process of Mr. Young, employed in generating his aUo-
tropic form of olefiant gaa»and dhrected the attention of hu audience
to some candles made of cool paraffine on the lecture table.

C.--^ Schrdtter's process of manufacturing amorphous or allotcopie

pbotfphorus was the third in Dr. Playfair's series. The properties

of phosphorus in its ordinary condition are well known. It is spon-

taneously inHaiarnable and highly poisonous ; whereas the amorphous
or allotropic phosphorus is neither spontaneously inflammable nor
poisonous. Hence its great use in the manufacture of luciter and
congreve mHtches ; an operation which not only imperilled the pre-

mises wherein it is conducted, but also the lives of those conducting

it, causing the most firightful and fiital disease of the jaws and
ftcial hones*

Common phosphorus, when heated to about 460 or 480, change^
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into the allotropic condition^ but a slight increment of beat changes

it back again. Hence the manufacture of this substance on a large

scale is attended with difficulties whicli Dr. Playfair had no doubt

voTild be eventiinlly overcome by the energy of Mr. Sturge the

pitentfp, Tiie specific gravity of ordinary phosphorus is 1,77—
of amorphous phosphorus, 1.964. Common phosphorus is auliihle

in bi-sulphuret o{ carbon, wuereas the amorphous variety is not.

Common phosphorus bursts into flaiue when brought into contact

with iodine, whereas the amorphoas or allotropic Tariety does not.

Common pbosphoms is ImninooB at very low temperatures, whereas

the amorphoas variety only commences to be luminoos at a tern*

peratare of 500° F. In forming lucifer matches by means of

allotropic phosphorus, there is experienced tlic difficulty that it does

not ignite by friction ; hence it has to be mixed either with chlorate

of potash, oxide of lead, or sulphuret of antimony, when £rictioD

takes effect and generates flame.
'

Having thus discassed the experimental portion of his leetniep

Dr. Playteir concluded as follows :
—

These three practical discoveries, for I think they are entitled

to be considered as such, and not merely as inventioiia» have ema-
nated from men all highly educated in chemicsl science. It is a
^ud subject of praise and of congratulation, that the two first dis->

coverers, Mr. Mercer and Mr. Young, have, by the aid of science^

raised themselves from the position of working artizans to that of
employers in works involving considerable capital in their prosecu-

tion. Science has been to them a true power, the more so as in the

arts wliicb they profess, the manufacturers have usually been men
of tecliiiu al and not of scientific knowledge. The very fact of their

success a convinoinc: evidence of what an immense development

our industr}^ might receive, it its sons were able to take advantas^e

of the knowledge which science is constantly showering dovvu upon
the world.

There is a wide chasm between the laboratory of the phQoso*

pher and the workshop of the manufacturer— a chasm which must
be bridged over by those who understand the nature of the foun-

dations on either side. In general it is not the duty of the philoso-

pher to do this ; it is more important for social progress, that he
should continue to benefit the world by new accessions of truth,

leaving to others to apply them to the promotion of the comforts

and happiness of the human race. If technical men become disci-

ples of science, then tliuir ncquaintance with the wants and require-

ments of manufacturers ^v uld enable them to derive from its teach-

ings the knowledge requisite to apply it to the desired ends.

Science should roll on, as" it does now, a mighty river, from the

abundant waters d which streams may be derived to fertilize tlie

lands over whicb they pass ; for in the course of nature, these over-

flowings are restored in the form of refreshing showers. Their

beneficial eflects will however depend upon the skill of those who
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construct the channels destined to direct the waters for the uses of
industry.

It is no new truth that science should always be ready to benefit
indnstrv l>y instructing- those engaf^ed in it, rather than by directlv

unitiiii^ with it. This truth is a.s old as tlie mythology, where we find

no celestial so beneficent to industrial arts as Minerva, although she
always preserved an independent existence, notwitlistanding the
passionate wooing of Vulcan, the god of industry. We have had it

inculcated by the sages of ail cuuntries, strongly enforced by our
own Baccm^ and eloquently advocated in the theatre of this Ingutu-
tion by Davy.

Abstract science cotdd not, if it wonld» canse itself and industry
to progress satisfactorily by means of its discovering philosophers.
There must be other means of conveying its God-bom truths to in-

dustry, in order to freshen and invigorate its existence. The results

of continental success indicate that the true way for those requiring
aid is to come to the fountain of knowledge and take that which
they need.

1 need not detain you longer on this subject, except again to urge
you to consider what must be the result of the system of instruction

pursued abroad. In addition to many provincial schools, France has
two central colleges of arts and manulactures, in one of which 300
of the beat youth of France commence their education m science just

where our colleges leave off, and after two years, they are poured intq
the provinces to unpart to industry the principles of science which
they have there attained. Prussia, Austria, Russia, and the Northern
States are encouraging the same kind of education, and even yet
more extensively. Need we be surprised, then, that they are pro-
guessing so rapidly in manufactures, in spite of their dear fuel and
machinery. Recollect that we have reached that state when in
future the competition of industry must be a comprfi/ion of intcllrct

.

Is England in a prepared state to meet this mtelicctual competi-
tion ? Have we adapted the system of instruction in our clu ulb to

the wants and necessities of the age ? Has science, or a knuwledge
of God's works and God's goodness and wisdom, yet become an
important part of the instruction of our sons of industry, or, do we
not« by an antiquated notion, preserve the idea that the classical

learning of the tlurteenth century is all-sufficient for the requirements
of the nineteenth century ?

These questions are truly important if we desire to see England
keep her ground in the industrial struggle of nations. I wish not
to underrate any branch of human learning ; but I do vehemently
desire to see banished from our schools the bed of Procrustes, to the

dimensions of which our children are clipped or extended until thev

are so changed in their natui^al aspirations for science, that it is very
dilhcult, in after life, to communicate that amount which is necessary

for its application to industry. 1 need not say, therefore, that until

scientific instruction be added to the general system of education of

our youth, that England cannot expect to be foremost in the in-

dostnal race of nations.
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Already we tee our capital largely employed to import foreign

talent into our manufactures, and by this, in many casee> we retain

our superiority. But it does not require much acumen to perceive

the wretchedness of this policy as reirards the nation, which, careless

of the educ;ition of her own sons*, sends her capital as a premium to

the advancement of that intellectual knowledge in forei^^ states,

who use it as the means of her destruction.

Excuse me if I have expressed my convictions on these points

more strongly than you feel them ; but they have taken such strong

hold on my mind, tlait I eannot aee safety for the futmrettf our nation

unless by a g^eat and comprehensive improvement in the instmction

of her people. I shall conclude in the language of Davy, when he
addressed you on the benefits conferred by this Institution both on
science and on industry :—

** There is no country which ought so much to glory in the
progress of science as this happy island. Science has been a prime
cause of creating for us the inexhaustible wealth of manufactures

;

and it is hv science that it must be preserved and extended. We
are interested as a commercial people ; we are interested as a free

people. The at^-e of glory of a nation is also its ag-e of security.

The same digintied feeling which urges men to gam dominion over

nations, will preserve them from the dominion of slavery. Natural,

and moral, and religious knowledge are of one feonily ; and happy is

the country* and great its strength, where they dwell together in

union." [L. P.]

In the Library were exhibited : —
Specimens of Corals and Madrepores ; Iodide of Morphia, Gadoli-

uite, and Sulphate of Strychnia. [Exhibited by T. N. R. Morson,
Esq. M.R.I.]

Specimens of Fossil Wood from eight different strata, and a Swoird

from Assam. [Exhibited by Dr. Roxburgh, M.B.L]
Large Stereoscopic Talbotype Views of the Interior of the Great

Exhibition by Wheatstone's Improved Beflecting. Stereoscope.

[Exhibited by Mr. Henneman.]
Views of the Interior of the Great Exhibition, and of the Niagara

Falls— and Portraits of Professors Brande and E. Forbes*

Dr. Mantell and others, Daguerreotypcd by Mr. Mayall.

Chinese Carving in Tree-Roots —-Dog and Monkey. [E^xhibited by
Mr. Sichart.]

Nassau Candelabrum in Silver by Messrs. Hunt and Roskell.

Carvings in Wood,— Dead Larks— Group of Dead Animals—

»

Cherub's Head in Box-wood, by Mr. W. G. Rogers.

Gems: Diamonds A Large Emerald, (the property of the Duke
of Devonshire)~ Sapphire, Topaz, &c.^and a Modd of the

Koh*i-noor. ^ [Exhibited by Mr. Tennant.]

Models of Moore's Patent Glass Ventiktor» by Messia. Moore.
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Drawing in Water Colours— iiaii Sands, Devon, by G. Barnard,
Esq,

Microflcopes by Messn. Vailey.

In the Ante-room were exbibited :—
A Model of a Martello-tower, near Genoa, constructed for the

Drawing Ciasst s at Rugby School, by Mr. G. Barnard, from
Sketches made on the spot i and Drawings made from the Model
by Ilia i'upils.

GENERAL MONTHLY MEEHNG,

Monday, March 1, 1852.

SiK JoHK P. fioiuiAir, Bart., F.K.S.» Vice-Preaideiit, in the Chair.

Samoel Gaskell. Esq. Alfred James Woodhouae, Esq.
Robert S. W. Lntwidge, Eeq.

were aimUed Members of the Royal Institation.

•

J. G. Appold, Esq. Abel Jenkins, Esq.

Rev. J. BrovTnbiU. Francis Lloyd, E^q,

Octavius Browne, Esq. Charles Lyall, Esq.

George Edward Dering, Eeq. Kenneth Macaulay.Esq., Q.C.
Georire Field, Esq. GeorgeWhitlockNicholl, Esq.

Matthew Flower, Esq. Rev. C. Pritchard, M.A.,F.JtLS.

iieut.-Colonel Francis Vernon Samuel Tomkms, Esq.

Harcourt. Edward Owen Tudor, Esq.

Thomas Henry, Esq.

irere duly tinted Members of the Royal Institution*

The Secretarv reported that the following Arrangements had
been made for the Lectures after Easter, viz. :—

Eaght Lectores on the History and Practice of Sculpture, by
R. WSSTMAOOTT, R.A.

Eight Lectures on the Physiology of Plants, by Dr. £• Lan-
KXSTBB, P.R.S.

Six Lectures on Points connected with tlie Non-MetaUic Elements

— by Professor Faradat.

Hie following Prbsbnts were announced ; and the thanks of the

Members returned for the same :—
From

JilroiMnMr-Jtoyfii.—Astronomicsl and Magmticsl and BIcteoroIogical Obser-

vations at Greenwich in 1850. 4to. 1852.

9
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Astronomical Society {Royal) — Memoirs, Vol. XX. 4to. 1851.

Monthly Notices, Vol. XI. 8vo. 1851., and Vol. XIL No. 2 & 3. 8vo.

1852.

BfU, Jacob, Biq. M,P, {the Bditor) —The Pharmtceutlail JouriMl for Feb. 18&8.

Botjield, Beriah, Esq., F.R.S., M.R.I, {the E<ii/ar) .— Original Letters

relating to the £cdesiastictl A£bin of Scotland, 1603— 1625. 2 voU. 4to.

1851.

tmtUute BriHth Architeefs {Royal) .— Flrooeedings, Feb. 1852. 8to.

InsHtute if Civil Engineers— Proceedings, Feb. 1852. 8vo.

Commissioners in lAinacy— Sixth Annual Rcj>ort. Svo. IB.'il.

Society of Dilellanti— An Investigation of the Principles of Athenian Archi-

tecture, ftc, by F. C. Penrose, Architect, M.A. Polio. 1861.

Editor— The Athenaeum for Jan. 1852. 4to.

Editor— The Chemical Record for February, l«r)2. 8vo.

Faraday, M, Esq, {the Author)— Expenuiental Researches in Electricity.

28th Sferles. 4to. 1852.
Kaiserliche Akademie zu Wien : Phil.-Hist. C/oiie:—

•

Denkschrifte, 2te Band, 2tc Abtheilung. 4to. 1851.

Sitzungsberichte, 6tc Band und 7te Band, Ueft 1 and 2. 8vo. 1851.

Die Alterthftmer Tom Habtfttter Sateberg: tob F* Simony, obi. fol. 1850.
Archaelogischen Analecten, VOU Joseph Ameth. obi. fol. 185L

Math.'Nat. Chsse :—
Denkschrifte, 2te Band, 3te Abtheitung. 4to. 1851.

Sitjrangsbericbte, 6te Band und 7te Band, Ite und 2te Hefte. 6vo. 1851.
Archiv fur Kunde CEstcr. Geschichts-Quellen, 5te Band, 3te und 4te Hefte

;

und 6te Band. 8vo. IRr)0-l.

Fontes Rerum Austriacarum, 4te Band. 8vo. 1851.

Notizenblatt, No. 2— 18. 8vo. 1851

.

Atti dell' Academia Ponteflda d^ Nuovi linoei, Anno IV. Sess. 5, 6. 4to.

1B51.

Monatsbcrichte dcr Konigl. Preuss. Akademie zu Berlin, Nov. und Dec.
1851. 8vo.

Geological Society— Quarterly Journal, No. 29. 8vo. 1852.
Joplirtfi^, J<isf]>h, Ari hitcrt [the Author) — An Impulse to Art, or Ancient Greek

Principles for Volutes, &c. and Examples of Entasis. 8vo. 1848-9.
Lawson, H.» Esq., F. R. S.— The Thermometer-Stand. 8vo.

Lovell, E. B., Esq., 3/. R. I. {the Editor) — The Monthly Digest. Feb. l8o_>.

MuJiniiij^, F., Esq., M.R.I.— Account of tlic Kenilworth Buffet with elul)orately

carved relievos, illustrative of Kenilworth Castle in the i*llizabethan Period,

designed and manufactured by Messrs. Cookes and Sons, Warwick, for the

Grand Exhibition of 1851 . 4to. 1851

.

ifetrmav, Mr. .7. — Instructions for using Newman's Standard and Portable
Barometers and Daniell's Hygrometer. 8vo. I84r>.52.

Neale, Edward VansUiart, Esq., M. R. I. {the Author) — " May I not do what
I will with my own f " Considerations on the Present Contest between the
Operative Engineers and their Employers. 12mo. 1852.

Pritu fl, C. Lrr.son, Esq. {the Author) — Results of a Meteorological Register
kept at Ucktieid, Sussex, for 1851.

StaHsHeal SoeSetif London^ Jouroal, Vol. XIV, Part 4. 8vo. 1852.
Vereiti:, zur BifSrderung det Gemerl^fiiiaeem ^newifen—Verhandlungen, Not.

und Dec. 1851.

Vincent, B. {Assist. Sec. R.I.)— Histoire de la Guerre de Sept Ans en AUe-
magne de 1756 k 1763, parM. J. W. D'Archenholts : tiaduite de PAllenand,
par M. D'Arncx. 12mo. Berne, 1789.

The North American and West Indian Gazetteer. 12mo. 1776.

Bolkiert, W, £•9.'—Spedmeoa of Native Salts fironi Taiapaca, Peru.
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W££KLY £V£NING M££TING,

Friday, March 5.

W. R. Hamilton* Esq. F.R.S., F.8.A.. Vice-Fkcndent,

in the Chair.

Gideon Algkunov Mantell, Esq., hh.D., f.R.S.,

President of the West London Medical Society^ &c.

Oi the Structure of the Igvanodon, and on the Found andFhra of the
Weaiden Formation,

The geological phenomena of the South-East of England, com-
prising the lithological characters and organic remains of the
Diluvial, Tertiary, Cretaceous, Weaiden, and Oolitic deposits, were
described in two Lectures delivered to the Members of the Royal,
loi-titution by Dr. Mantell in 1836 and 1849. In those dis-

courses the Fauna and Flora of the Weaiden were cursorily noticed,

and the Iguanodon imd other gigantic terreetrid reptiles, whose
fossil remains have invested the strata of Tilgate Forest with a high
degree of interest, were hriefly aUnded to. The present Lecturem restricted to a consideration of the Fauna and Flora of the
emmtries whence the deposits constituting the Weaiden districts

n erc derived 2 and the osteological dianusters of themoat remarkable
fos^^il Sanrians peculiar to this geological epoch, were espedally
illustrated.

After a concise exposition of the characters of the various

fornuitions which have succeeded, and now overlie, or in other

words, are of more recent origin than the Weaiden,— ii;uiiLly, the

Drift or Diluvium, cuntaiiuiig bones of large maminaliu, as the

Mammoth, Mastodon, Rhinoceros, Horse, Deer, &c ;—the .Eocene,

or ancient tertiary strata of the London hasin, abounding in marine
exuvise of special and for the most part extinct types and the
Cretaeeoue or Chalk-Formation, comprising the White-Chalk of the

North and Sonth Powns, and the Chalk-marl, Gait, and Greensand,
of Soney, Kent, and Sussex, the whole characterized by innumerable
marine shells, zoophytes, fishes, reptiles, &c. of extinct species and
genera; — Dr. Mantell proceeded to illustrate the structure of the

iguanodon as exemplified by the isolated parts of the skeleton hitherto

discovered, and of which numerous examples were exhibited ou the
tables of the Institution.

The perfect germ, and the unused tooth, of the Iguanodon, are

characterised by the prismatic form of the crown, which is traversed

on the thick enamelled face by three or fonr longitudinal ridges, and
hss the lateral margins denticidated, and the summit finely crenated

;

in this state the teeth resemble those of the living Iguana of the

West Inihes,— a resemblance which snggested the generic name of

IffuanodoH, But the fossil teeth are of enormous size in comparison
with their recent prototypes ; for the teeth of the Iguana are as
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imall as those of the moose, while those of the Igoaoodon are

often one inch wide» and three inches in length. Spedmens ez-
hihiting the ahove ehancCers are however* rare ; ' the sammit
of the crown is osnalfy more or less worn away hj nse, and
the fang removed hy ahsorptioD from the pressare induced hy the

upward growth of the successional teeth. In the first ezam{iie

discovered hy Dr. ManteU (in 1820), the crown was grouod down
so n« to present on its inner face a smooth oblique surface with

a cutting edge on the summit, and the marginal crenations

were worn awav; in this state the fossil so strikin^lv resembled

an upper tooth of a Rhinoceros, that BRron Cuvier prDnouiu td it to

belong to a species of that genus. Niiuicrous teeth iu diOereiit

stages of growth aud detrition were at length obtained, and the rep-

tilian character of the animal to which they belonged was satiafac-

torily determined. Three years nnce, the first specimen of the lower
jaw was discovered hy Captain Lamhart Brickenden, in the same
quarry in TUgate Forest from which the earliest known tooth was
obtained ; and suhsequently a portion of the npper jaw with teeth,

has been procured from the Hastings' strata.

Referring to his various Memoirs on the Iguanodon in the Phi-

losophicnl Transactions, and to his recent work on the Orgnnic
Remains in the British "Museum,* for details, the Lecturer stated,

that while the cuiiipound structure of tlic lower jaw, and the

mode of dentition, established the reptilian character of the ori-

ginal animal, the maxillary organs presented a nearer approach
to those of certain mammalia, than is observable in any other

reptiles. The teedi b the upper and lower jaw were arranged
in a sub-alternate order as in ruminants; the face of the crown«
or that having the thickest coat of enamel^ is placed mesiaity
or on the inner side of the lower teeth, and on the external sor-
face of the upper. The anterior part of the lower jaw is eden^
tulous, and its symphysial extremity forms a scoop-Hke process,

which resembles the corresponding part of the inferior jaw of the

Kdentate mammalia, as for exampln the Mylodons : nnd the great

number and size of the vascular foramina of the jaw indicate a

greater development of the lips, and integuments, than occurs in

any existing animals of the class Reptilia ; the teharp ridge bor-

dering the deep groove of the symphysis, in which there are

likewise several foramina for the exit of nerves and blood-vessels,

evidently gave attachment to the musdes and integuments of the
Up: while two deep pits for the insertion of the protractor

musdes of the tongue^ manifest the mobility and power of that
organ. There are therefore strong reasons for supposing that the
lips in the Iguanodon were fiexible, and in conjunction with the
long fleshy prehensile tongue, were the chief instruments for

seiziTig- and cropping the leaves, hranches, and fruit, which from
the construction of the teeth we may infer constituted the food of

the original. The mechanism of the maxillary organs as eiuci-

• " Petrifactions nnd tbf ir Teachings, or a Hand-book to the Gallery of Organic
Remains ui the Biili^h Mu::cutn," one vol. Jtioi, publisticd by U, G, lk>im«
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dated bv recent dkcoveries is thus in perfect harmony with the

remarkrihle characters which rendered the first known teeth so

enigmatical : and in the Wealden herbivorous reptile we have a

solution of tbe problem, how the integrity of the type of organi-

zation peculiar to the daBs of cold-blooded vertebrata was main-
tainedp and yet adapted, by simple modifications, to fulfil the

oonditions required by the economy of a gigantic teneatrial reptOe*

destined to obtain support from vegetable subetanoee : in like man-
ner as the extinct colossal berbivorons Edentata, which flourished

to Sonth America, countless ages after the country of the Igua-

nodon and its inhabitants had been swept from the face of the

earth.

TTie structure of the cervical, dorsal, and caudal vertebra?, of the

ribs, the pectoral and pelvic arches, the sacrum formed of six anchy-

losed vertebne, the brmes of the citremities, and certain dermal

appendages, were successively described, and illustrated by drawings

and specimens. From tbe facts adduced Dr. Mantell infers that this

stupendons reptile eqnaUed in bulk the largest herbivorous mam«
malta, and was as massiye in its proportions ; for living exdnsivdy
on Tcgetables, tbe abdominal region must have been greatly de«

veloped. Its limbs were of proportionate size and strength, to sup-

port and move SO enormous a carcass ; its length, as proved by re«

cent discoveries, was of crocodilian proportions, for there is no
doubt that the tail was very long", and the largest Iguanodon
may have attained a length of from fifty to sixty feet.

The Hi//eEosauru8, Megalosaurus, and several other genera of

reptiles were severally noticed, and reference made to the speci-

mens in the British Museum. The Pelorosaurvs was next described

somewhat in detail, and the characters of the stupendous humerus,

or arm-bone, (4^ feet long), scapula, clavicle, vertebrs, sacrum,

and pelvis, were pointed out, with tbe view of iOnstrating a most
interesting discovery made bnt a few days previously by S« H,
Beckles, Esq. of St. Leonard's.

With much labour and skills Mr. Beckles bad succeeded in ex-

tracting from ablock of Wealden sandstone lying on the Sussex coast,

and which was only visible at low-water, the perfect radius and ulm
(bones of the fore-arm), and humerus (arm-bone), of a gifj;antic rep-

tile, which Dr. Mantell pronounced to be a new species of Peloros^nvn(s

,

and proposed to name Pehrosminis Becklesii. The f]^eneric identity

and specific difference between this humerus and that of the Pel.

Conyheart, which was placed beside it, were ])(nnted out, and the

remarkable modification of structure presented by the ulna was
explained. The arm-bone of the P. Cmyheari is 54 inches long, the

corresponding bone of a Gavial or gangetie Crocodile 18 feet long,

in Dr. Grants Museum, is but \\\ inches i the humerus discovert

by Mr* Beckles is 224- '^^^^^ >n length, and the bones of the fore-

arm are 16 inches long. A portion of the scaly cuirass which
covered the limbs and is coAposed of hexagonal plates, was exhibited.

The Xiecturer then took a rapid view of Sie other reptiles that were

contemporary with the Iguanodon* enumerating the Pierodactyle» or
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flying lizards, and several genera of Crocodilians and Chelonians.

Eiamples of marine and fresh-water turtles are not uncommon
in the Wealden deposits ; and the strata near Swaiiage have

famished many beautiful specimens to the researches of Mr. Bower-
bank.
Of FU\e9 there are nearly forty known apecies in the Wealden,

which are chiefly referable to the Gwmi and PlaeM orders. The
fiahee most abnndant in the riven of tbe Jguanodon country were
two or three pprciVs of Lepidotus,^ ^noiAs closely allied to the

Bony or Gar-Pike of America ; their teeth and scales are everywhere
to be met with in the Tilgate strata.

The Invertebrate Fauna comprised many pronera of Inserts, a

few Crvstaceavs, and numerous fresh-water MoUusca. The Insects

(for a knowledge of which we are mainly indebted to the scien-

tific acumen of the Rev. P. Brodie) amount to several hundreil

specimens, comprismg between thirty and forty families or genera,

and are referable for the most part to the orders Coleoptera, Or-

tioptera, Neuroptera, Hemipterttp and Diptera» Among them are

several kinds of Beetles, Dragon-flies, Crickets. May*flies, and other

familiar forms which are closdy allied to species that inhabit tempe-
rate climates.

MoUusca. The most numerous shells belong to the genera Cyclas

and Po^iM^tiia ; of the latter, which is a genus of fresh-water snails,

there are a few species that abound in the Wealden Clays and
Purbeck beds, and form extensive ptrnta of shelly limestone, the

compact masses of which are susceptible of a good polish and are well

known by the names of Sussex, Petworth, and Purbeck Marble ; the

latter was in great request in the medieval a2;^s, and is the material

of which numerous tombs and monunieats, and clut-tei culuiims in

our ancient Cathedrals are constmcted. Two common inhabitants

of onr pools and streams, the Planorbis and Limn^us, also oocnr.

Several species of Umo, some of which rival in magnitude the pearl*

mossels of the Ohio and Mississippi, likewise abound in the Wodden
deposits. Fresh-water Entomostraceans, Cyprides, of several species,

swarm in many of the clays and iron*stone beds of Sussex and the
Isle of Wight.
The Flora of the country of the Iguanodon appears to

have been as rich and diversified as the Fauna. Forests of

Conifera;, refenilile or closely allied to Abies, Pinus, Araucaria, Cu-
pressus, and Jtintjfcnt?, clothed its hills and plains: with these wore
associated arborescent and herbaceous Ferns, comprising ui)wards

of thirty species ; together with many Cycadeacece, and trees allied to

the Dracana, Yucca^ 8fC, Equistaceous and Lycopodiaceous plants

also abounded ; and even the common inhabitants of onr streams^

tlie C&arte, flourished in the rivulets of that marvellous region.

As examples of the vegetation of the Wealden period. Dr.
Mantell described the petrified forest of coniferse and cycadeae in

the Isle of Portland: the accumulation of fossil firs and pines

exposed on the southern shore of the Isle of Wight ; and the coal«

field of Hanover, which entirely consists of the carbonized foliage.
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traoks, and braDches, of coDiferous trees, drifted from the country

of llie Igoanodon.
The focts thus rapidly noticed prove' that daring the deposition of

tiie Wealden. Oolitic, and Cretaceous strata, there existed an
extensive Island or Continent, diversified by hills and valleys, and
traversed by streams and rivers teeming with fishes, crustaceans,

and mollusca. closely allied to types which at present inhabit the
fresh-water of temperate regions ; and that with these were asso-

ciated fliiviatilc turtles, and crocodUian reptiles, whose living

analogues are restricted to tropical climes. Colossal herbivorous

and carnivorous saurians, differing- essentially in structure from all

known existing" forms, were the principal inhabitants of the dry

land i and these, together with flying lizards, and possibly a few
birds, and very small mammalia, eoDStituted the vertebrate fauna

of the country, or countries, which supplied the materials of the

Wealden strata, and of the flavio-marine deposits vhich are interca-

lated with the purely oceanic beds of the Oolite and Chalk.

Thus it appears, according to tiie present state of our know*
ledge, that the classes Mammalia and Aves, which constitute the

eaeeotial features of the terrestrial zoology of most countries, were
represented throu!];'h a ]ioriod of inralonlrible duration solely by
two genera of very dmimutive rnatnmals, and a few birds ; while

the air, the land, and the waters, swarmed with peculiar rep-

tilian knn^, fitted for aerial, terrestrial, and aquatic existence.

Adiukiiiiir to the fullest extent the effect of causes that niav be

supposed to have occasioned the absence of mammalian remains in

the secondary deposits, yet the immense preponderance of the reptile

tribes is unquestionable. Some authors have attempted to account

for this anomaly by assuming that antecedently to the Elocene

period, our planet was not adapted for the existence of mammalia, in

oonsequence of its atmosphere being too impure to support higher

types of animal organization than the odd-blooded vertebrate. But
the certainty that some forms of marsupial and placental mammalia
inhabited the countries of the Megalosaurus and Pterodactyle,— that

birds in all probability existed with the Iguanodon,— and the fact

that insects and mollusca, and trees and plants, which now inhabit

regions abounding in birds, and mammalia, flourished during the

•'Age of Reptiles,"— demonstrate that the physical conditions of

the earth, and the constitution of the atmosphere, and of the

waters, differed in no essentialrespect from those which now prevail*

and that the laws which govern the organic and inorganic king-

doms of nature have undergone no change.

That the class Repttlia was developed during the periods em-
braced In this discourse to an extent far beyond what has since

taken place appears to be indisputable; nor can any satisfactory

solution of the problem be offered from the data hitherto obtained.

Future discoveries mav however show that coeval with the coimtrv

of tlie I Iguanodon there were regions tenanted by birds and

mamnjalia ; and that the almost exclusively reptilian fauna of tlie

lands whose zoological and botanical chai'acters have formed the

t
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subject of this Lecture, was but an exaggerated conditMm of that atafce

of the animal kingdom which is exhihited bf the preaent fauna (tf

the Galapagos Idands.*
In conclusion Dr. Mantell alluded to the recent discovery of

reptilian remains (the Teferppfon Klginensr, and the presumed
Cheionian foot-tracks') in the Old Red Sandstone of Morayshire,

f

in proof of the necessity of bearing in inind the salutary caution

of Sir Charles Lyell, "that as our acquaintance with the living

creation uf pabt ages must depend in a great degree on what
we term chance, we ought never to aianme that the first creation

of any type of animals or plants took place at the precise point

where our retrospective knowledge happens to stop.'*

In the lihrary '^fm exhibited :
—

Section of Bones of the Iguanodon, shewn by tiie Microscope.
[Exhibited by A. J* Woodhonse, Esq. M.R.I.]

Drawing of the Notomis Mantdli, by Mr. Gould* and Drawinga
of the Iguanodon by J. Martin, Esq., R.A., &c [Exhibited by
Dr. Mantell.]

Fossils from the Coal-pits* JLesmahago, Scotland, presented hf
Captain Inglefield.

Portrait of Mrs. S. C. Hall by D. MaoUse, and Frame carved by Mr.
W. G. Rogpers.

Specimens of Sussex and Porheck Marbles. [Exhibited by Mr*
C. H. Smith.]

Otter, Fox, and Cocks of the Rt^ck, from Brazil and California, and
Apteryx Australis, — mounted by Messrs. Leadbeaters.

Tazza with Engraving, " Nature," after Lawrence— Vases inlaid

with specimens ol Marbles, &c. and Bronzes. [Elxhibited by
Mr. Tennant.]

Manganese Oxyd and other MinenJs. [Exhibited by Mr. Highley.
jun.]

Specimens of Chasing in Silver, by Mr. Higgins.

Models of the Steam-Engines of Savery, Newcomen, and of Watt.
[Exhibited by Mr. Addams.]

The Cirenlation of the Sfip in the Nitella flexilis, a Water«plant^
was shown microscopically by Mr. C. Varley.

In the Ante-room was exhibited :—
A Sectional Model ui Condensing Engine by Messrs. Watkins and

HiU.

See " Wonders of Geology," Sixth Edition, p. 893.

t Lyell's '* Manual of Geology,** Fourth Edition, p. x.
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WEEKLY EVENING MEETING,

Friday, March 12.

Sir Chablsb Lsmon, Burt., LL.D.» F.R.S.

in the Chair.

William B. CARPENxsii, M.D., F.E.S., &c.

Ott Influence of Suffffestion m ilf<Mf|^^^ ofifi ^recHnff Muscular
Mcvemmt, iniepeniently of VoUtwn*

Public attention has recently been so mnch ftttracted to a claaa of
phenomena, which has received the very inappropriate designation of

Electro-Biologicalt or simply Biological, and so much misapprclien«ion

prevails reg-arding their true nature and import, that it becomes the

rhy&iologist to make known the results of scientific investigation,

directed in the first place towards the determination of their genuine-
ness, and in the second to the elucidation of the peculiar state of
the nervous system on which their production depends.

With regard to the genuineness of the phenomena themselves,

the Lecturer stated that he could entertain no douht whatever;
nnce they had heen presented to himself and to other scientific en-
quirera, hy numerous individuals, on whose honesty and freedom
from all tendency to deceive themselves or others implicit reliance

could be placed. But from the account commonly given of these

phenomena,— to the effect that the will of the * biologized' subject

is entirely subjected to that of the operator,— he entirely dissented ;

and believed that he should he able to show that the state in ques-

tion is essentially one of reverie, in which tlie voluntary control over

the current of thought is entirely suspended, the individual being

for the time (so to speak) a mere thinking automaton^ the whole course

of whose ideas is determinable by suggestions operating from with^

cut. The ' biologized ' individual cannot get rid of any notion with
which he thus becomes possessed, hy any ^ort of his own ; because

the abeyance of his voluntary power alike prevents lum from directing

the current of his thoughts into another channel, and fi ni having

recourse to hb ordinary experience for the correction of its fallacies

;

tad so long as he is under its domination, all hi? conversation and

actions are nothing else than an expression of iU A condition very

No. 10. M
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similar to this ii often seen in tint form of artificial somnambulina
wbieh is termed ' hypnotism ' by Mr. Braids and less freqaentlj in

natoral somnambulism**
Bat it is the peculiar feature of the ' Mologioal' state, that the

snhject of it is fetill awake, that he has generally the use of all his

senses, and that he has in most cases a perfect recoUeotioa of what
has taken place, when he returns to his ordinary state of mental

activity, though sometimes the reooUection does not extend to par*

ticulars.

All the phenomena of the 'hlologized' state, when attentively

examined, will be found to consist in the occupalion of the mind
by tlie ideas which have been sugg-ested to it, and in the influence

which these ideas exert upon the actions of the body. Thus the ope-

rator asserts that the * subject cannot rise from his chair, or open
bis eyes* or continue to hold a stick; and the ' snlqeet' thereby

becomes so completely possessed with the fixed belief of the impos*
• sihility of the act. that he is incapacitated from ezecntittg it, not

because his will is controlled by that of another, but becanse bia will

is in abeyance, and his muscles are entirely under the guidance of

his ideas. So again, when he is made to drink a glass of water, and
is assured that it is coffee, or v,'ine, or milk, that assurance, delivered

in a decided tone, makes a stronger impre«?ion on his lumd than

that v.]iich he receives through his taste, smell, or sight; and not

being able to judge and compare, he yields himself up to the
* dominant idea.'f Here, agam, we perceive that it is not really

the will of the operator which controls the sensations of the subject;

but the suggestion of the operator which excites a eonrespooding

iiea, the fidsity of which is not corrected, simply becanse the mind
of the subject, being completdy eng^rossed by it,.cannot apprehend tbe

truth less forcibly impressed on it through his own senses. Not
only muscular movementsy but other bodily changes, attest tiie

'
' *In natoral toinnainbulisiB, the miad is ganeraUy engrasaad by some ' doiaiDtDt

idea * of its own, and cannot 1)6 directrd by external suggestions, except such U
may be in harmnny ^vith it. There aie numerous instances on record, however,

(among the be»t known of which la that ut the Officer who served lu the expedi-

tion to Loiibburgh in 1756, and at whose expense his comrades were tccuitomed
to amuse themselves, as narrated by Dr. James Gregory) in which the current

of thought and the course of action of a natural somnambulist have beea entirel/

^verned by the suggestions of those around.

t It is Toy curious to observe, in some instances, the perplexity arising from

the contrariety between the opposing sensory impressions. The mind seems

enable to reconcile this contrariety, and yields itself up to the impression which

is most strongly felt. Sometimes it is convinced by tbe repeated assurances of

tlie Q^eiator, so long as the lotfealone is opposed to them, bnt attsches a soperior

importance to the indications of sight ; in other indiyiduals, again, the indications

of sight may be put aside, and yet the ' subject' cannot be made to believe

Vhat is in opposition to his sense of taste. There are some individuals who can

never be tiius played upon, notwithstatiding that tlidr musculir movcmeats and

their purely man^ conoeptioas are completely amenable to this kind of
tion.
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KtHty of tint donioatioD ; thus a biologized rabject may be brougbt

|» feel the apartment so hlkteiiieLy hoi, that a perspiration breaks out

upon bis skin ; or he may be so persuaded of its coldness, that he

forthwith begins to shiver; and sleep may often be induced, by
assuring him that in a few minutes he will be obliged to g^ive way
to it. In a case witnee«ed by the Lecturer, a lady to whom chloro^

form had been twice administered (so that she was aware of the

the mode of its action) was made to believe that she was ag^in in-

haling it ; she soon passed into the usual insensibility, and remained

perfectly unconsdous for a few minutes, aflter whioh she came to

benslf in tibe manner she would hatve done if she had reaUy been

andsr the influence of chlorofonn.

The same general statement applies to what has been designated

as * control over the memoiy.' Tlie subject is assored that he cannot

remember the most familiar thing, his own name for example : and
he is pnvented from doings so, not by the will of the operator, but

by the conviction of the impossibility of the mental act, which en-

grosses his own mind, and by the want of that voluntary control

over the direction of his thoughts, which alone can enable him to

reral the desiderated impression. And the ahohtion of the seus^e

of personal identity,— Mr. A. believing himself to be Mrs. B., or

Mrs. beUeving herself to be Air. D., and acting in conformity with

that beUef,~is induced in the same mode; the assnrance being

aontnuiany repeated* until it has taken foil possession of the nund
of Ibe 'subject/ who cannot so direct his thoughts as to bring his

^miliar experienoe to antagonice and dispel l£e iUosive idea thus

(breed upon him.

Now almost every one of these pecnliar phenomena has its parallel

IB States of mind whose ezistoioe is nnivmally admitted. Thus the

complete subjection of the muectilar power to the * dominant idea*

is precisely what is experienced in nightmare; in which we are

prevented from moving so much as a finger, notwithstanding- a

ftroiig desire to do so, by the conviction that the least movement is

irapo«»ible. Tlie misinterpretation of sensory impressions is con-

tiiiually seen m persons who are subject to absence of mind, who make
the most absurd mistakes as to what they see or hear, taste or feel,

in conseqoence of the pre-occupation of the mind by some train of
thosghlp wbieh renders them unable rightly to appreciate tiie objects

smond them. In sndi persons, too, tibe memoi^ of the most femU
Uar things,^ as the absent man's own name, for example, or that

sf his most intimate friend.— is often in abeyance for a time ; and it

isqoires but a more complete obhteration of the consciousness of the
past, through the entire possession of the mind by the intense con-
Piousness of the present, to destroy the sense of personal identity.

This, indeed, we often do in effect lose in ordinary dreaming and
rei'erie. The essential characteristic of both these states, us of the
* biological ' condition, is the suspension of vuUiutary control over the

current of thought, so that the ideas follow one another mtggestively ;
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and, however stranj^e or inconjz:ruons their combiaations or se-

quences may appear, we are never surpnsed at them, because we
have lost the puwer of referriiiLr to our ordinary exj^erience. It is

well known that the course of uidmary dreams is often determined
by impressions received through the organs of sense, altiiough the

individual may not be conscious of them as such ; and those who are

prone to reverie are well aware that the directton of their tfaonghti

depends in many instances, not merely upon the previously existing

associations between their ideas* bat npon the excitement of new
ideas by external impressions.

There is one phenomenon of the ' biological ' state, which has been

considered pre-eminently to indicate the power of the operator's will

over his subject ; namely, the induction of sleep, and its spontaneous
determination at a given time previously ordained, or by the sound

of the operator's voice, and that only. It is well known that the

expectation of sleep is one of the most powerful means of inducing it,

especially when combined with the withdrawal of the mmd from

everything else which could keep its attention awake ; both these

conditions are united in an eminent degree in the state of the biolo-

gized snbject, whose mmd has been possessed with the eonvietion

that sleep is about to supervene, and is closed to every source of

distraction* Nor need the waking at a given time, or upon a given

sound (and upon that only), be accounted at all more strange ; for

it is a matter of familiar eicperience, that tliis is often determined, in

the case of an ordinary sleeper, by the impression under which he

passes into unconsciousness ; the fixed intention to awake at a cer-

tain hour being productive of the exact consequence ; and the ]v\h\t

of attention to a particular sound, as that of a clock, bell, voice, 6lc.,

causing the sleeper to awake upon the slightest provocation from it,

although his slumbers are not broken by noises of far greater in-

tensity.

Thus, then, however strange the phenomena of the * biological

'

state may at first sight appear, there is not one of them, which, when

closely scrutinized, is not found to.be essentially conformable to facts

whose genuineness every physiologist and psychologist ia ready to

admit. And the chiefmarvd is, that a state in which these pheno-

mena are so easily and constantly producible, should be capable of

being induced by so simple a process as that of gazing for a time at

-a small fixed object at arm's length from the eyes.*

It is not, however, in any large proportion of individuals, that this

state can be inckiccd
;
probably not more than one in twenty, or

at most one in twelve. Males appear equally susceptible of it with

* The " £lectn>*Biologist8," m they term thenuelvet, at fint maiotaiiied that

a wonderful virtue resided in the little disk of copper with a zinc centre, to

"which they directed the gaze of their ' subjects.' It is now universallv admitted,

however, that any object which serves as a point d'appui for the fixed gaiK, >

equally eflctdouft.
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females ; so that it cannot be fairly set down as a variety of * hysteri*

cal * disorder. Generally speaking, those who have most of the

power of voluntary abstraction are most easily affjcted in this mode;
more especially if, at the same time, they are of an excitable or ima-
ginative temperament.

It now remains to enquire, whether any such Physiological ac-

count can be given of this state, as shall enable tu reier it to

any of the admitted laws €i action of the Nervous system. This,

the Lecturer stated, wae the point which he was most desirous of
elucidating ; and in order to prepare his anditors for the reception

of his views, he gave a hridt explanation of those phenomena of
' reflex ' action (now nnivereally recognized by Physiologists), in

which impressions made upon the nervous system are followed by
respondent automatic movements. Such movements have hitherto

been rli-^tinfrui^hcd into the excito-motor, which are performed, without

the exciting- impression being necessarily felt, through the instru-

meT^tality of the Spinal Cord and the nerves connected with it ; and
the sc/isoi'i-motor, in which sensation necessarily participates, the

respondent motions not being executed unless the impressions are felt,

and their instrument being the chain of Sensory Ganglia (collectively

constituting the ' sensorium
' ) which lies between the Spinal Cord

and the Cerebrum, and is intimately connected with both. The au-

tomatic movements of breathing and swallowing, which continue

during a state of profound insensibility, are examples of the former

group ; whilst the start upon a loud sound, the closure of the lids

to a flash of light, or the sneezing induced by dazzling of the eyes,

as well as by irritation in the nasal passages, are instances of the

latter. The whole class of purely emotional movements may be

likened to these; for in so far as they are involuntary, and depend
upon the excitation of certain states of mind by external impressions,

they iimst be considered as ' reflex ' in the general sense of that

term.

Now the usual modus operandi of sensations is to call forth ideas

m tiie mind ; and these ideas, associated or not vnth emotional states,

become the subjects of intellectual processes, which result at last in

a determination of the Will. The movements which we term ve/tm-

tory or volitional differ from the emotional and automatic, in being
guided by a distinct conception of the object to be attained, and by a
rational choice of the means employed. And so long as the Volun-
tary power asserts its due predominance, so long can it keep in

check all tendency to any other kind of action, save such as ministers

directly to the bodily wants, as the automatic movements of breathing

and swallowing.

The Cerebrum is universally admitted to be the portion of the

nervous system, which is instrumeuLaily concerned in the formation

of ideas, the excitement of the emotions, and the operations of the

intellect; and there seems no reason why it should be exempted
from the law of ' reflex action ' which applies to every other part of
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the nervoQB tjtUm.* And as we Imve aeen Oiat tfie emoHmu nay
act directly upon the muscular system through tlie motor nervca,
there h no a priori difficulty in believing that Ideas may become the
sources of muscular movement, independently either of volitions or
of emotion^.— The relations of these different modes of action of the
nervous system, and the place which thi? idro^mofnr form of ' reflex

'

operation will hold in regard to tiie reat, will be made more appareni
by the follow iu^ tabular arrangement.

Intelicctual processes.

THE WILL ' Tolitioaal Movement

Emotions

t
Idets

t
Seusations-

aiBRUII- »Metor Inpttlie

t

-^Skmsobt Gawcua' y Motor Impulse

Impreationa.. ^Spinal CoaD^-^^Motor impulse

OS 5

a i

II
I*
<

Now if that ordinary upward course of external impressions,—
whereby they successively produce sensations, ideas, emotions, and
intellectual processes, the will giving the final decision upon the

action to which they prompt, — be anywhere interrupted, the im-

pression will then exert its power in a transverse direction, and a
• reflex * action will be the result. Thia is well seen in cases of

injury to the Spinal Cord, which disconnects its lower portion from
the aeoBoiiiim wifhoat destro^^g its own power ; for impmnont
made upon the lower extremities tiien ezdte violeiit reflex aetioiis, to
which uiere would haye been no tendency if the corrent of nervous
force conld have passedupwards to the Cerebrum. So, if sensations

be prevented by the state of the Cerebrum from calling forth ideas
through its instrumentality, they may react upon the motor apparatus
in a manner which they would never do in its state of complete
functional activitv. This the Lectarcr maintained to be the true

account of the mode, in which the locomotive movements are main-
tained and guided in states of i)rofound abstraction, when the whole
attention of the individual is so completely concentrated upon his

* To Dr. Laycock is duis the credit of first extending the doctrine of reflci

AcUou to the Brain.
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owQ train of thought, that he does not perceive the objects around

AoDf altiioagh hb morments are obviaoaly guided by the impres-

•ioiie wluch they make apon bit senacmum. And be adverted to a
very lemarbable case, in wbicb tbe functional activitjr of tbe Cere*

bram seemed to have been almost entirely suspended for nearly a
twelveinonth, and all the actions of the individual presented the

Mtomatic chanctera of consentoal and reflex movements*
On the same grounds, it seems reasonable to suppose that when

ideas do not go on to be developed into emotions, or to excite intel-

lectual operations, they, too, may act (so to speak) in the transverse

direction, and may produce respondent movements, through the

in&trumentahty of the Cerebruna ; and this will of couree be most
likely to happen, when the power of the Will is in abeyance, as has

been shown to be the case in regard to the direction of the thoughts*

in die states of Electro-biology, SomnambuUsm, and bH forms of
Sresming and Reverie* Here tiie movements express tbe ideas that

may possess tbe mind at the time ; with these ideas, emotional states

may be mixed up, and even intellectual operations may be (as it

we) antomatically performed nnder their suggestive influence. But
so long as these processes are carried on without the control and
direction of the Will, and the course of thought is entirely deter-

mined by suprgestions from witboiit, (the effects of which, however,

sre diversified by the mental constitution and habits of thought of the

individual) mch movements are as truly automatic, as are those more
directly prompted by sensations and impressions, although origina-

ting in a more truly psychical source. But the autoruatic nature of

the purely emotional actions can scarcely be denied ; and as it is in

tbsae individuals In wbom tbe inteUectnal powers are tbe least ex-

cfeised, and the controlling power of the Will is tbe weskest* that

tbe Emotions exert the strongest influence on tbe bodily framey so

may we expect Ideas to act most powerfully wben tbe dommanoe of

tbe Will is for the time completely suspended.

Thus the ideo-motor principle of action finds its appropriate place

in the physiological scale, which would, indeed, be incomplete without
it. And, when it is once recognized, it may be applied to the

explanation of numerous phenomeiia which have been a source of

perplexity to many who have been convinced of their genuineness,

and who could not see any mode of reconciling them with the known
ldw» of nervous dction. The phenomena in question are those which
have been recently set down to the action of an " Od-force," such,

lor example, as tbe movements of tbe 'divining-rod/ and the
fibfatioii of bodies suspended from tbe finger ; both wbicb havebeen
ckarly proved to depend on tbe state of ei^peeUmt atietfUiM on tbe

psit of tbe performer, his Will bemg temporarily withdrawn from
coQtrol over bis mnsdes by the state of abstraction to which his

suad is given up, and the anticipation of a given result being tbe
^iroulus which directly and involuntarily prompts the muscular
movements that produce it.

[W. B. CO
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In the libnury were exhilvited : —
Testimonial (in Bilver) to Dr. Conolly. by Messrs. Hont and

Roskell.

Geological Section of Well Bunk at the Bank of England, Jan. 1852.
[Exhibited byThomson Hankey, jiin. Esq. . Governor of the Bank.]

'

Two Cases of Indian Butterflies— Lion's Cuba^an Elephant's

Tu8k»*»from the United Service Institution.

Sundhya, or Daily Prayers of the Brahmins, illustrated by Mrs. S. C.
fielnois— Japanese Sandals, Reaping-hook, Pen and ink case.

Telescope-tube, Playing-Cards, Tea-kettle, and Tobacco-pouch
— Chinese and Japanese Dictionary— Tablet of Earth from tomb
of Ali, used at their devotions by the Mahometans of the Shiah
Sect,— from the Royal Asiatic Society.

Femur of the Piesiosaurus, Irom the Kimmeridge Clay, Bucks—
Ammonites heterophyllus— Vertebrae of Ichthyosaurus from lias,

Lyme, Dorset— Fossil wood^ &c. [Ejxhibited by Mr. Tennant.]

Varley's Microscope with Lever stage movement, shewing Infusoria,

Botatoria, Monocoli or Water fleas, in which the heart was seen

beatiniff, and all their internal stnictnre, thdr eggSj their young*
and the muscles which move the eyes.

WEEKLY EVENING MEETING,

Friday, March 19.

Wh. Polb, Esq., M.A., F.H.S., Treasurer and Vice President,

in the Chair.

J. J. BiGSBY, M.D., F.G.S.,

Member of the American Philosophical Society (late British Secretary to the
Canadian Boundary Commission),

On the Pk^fskal Geogrtgpky, Geohgy, tmd Commercial Retources of
Loke Superior*

[The following statements arc partly derived from the able reports

and charts of Messrs. Baytieid, Logan, Foster, Owen, and others

in the service of the governments of Great Britain and the United

States^ Dr. Bigshy's own researches on the northern shores oi the

Lake> for 440 miles, having supplied the reminder.]

Lake Superior is included between W. Longitude 84° 1 8' and
92® 19'— and N. Latitude 46® 29'— 49° V. It is to the east

of, and near to, the swell of liigli land ^^hich, stretching from the

Eocky Mountains to Lake Superior, in wide undulating plains.
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dhrides the waters of the Mesncan golf from those of HadacuL^B

Bay : — and then, biforcating. one foric proceeds on the north side

of Lake Superior eastwards towards Labrador, m groaps of broken
hills, while the other fork passes south-east as a rough and high
conntry into the lowlands of the United States. It therefore occupies

an oblong crescent-shaped hollow, with a general direction rainier

to the north of east. It has literally thousands of lakes on its

north, and hundreds on its immediate south. It is 1750 miles

round, 4*20 miles long, and 163 in extreme breadth. It is 597'

feet above the Atlantic. Its greatest known depth is 792 feet.

Soundings of 300, 400, 600 feet are common ; but extensive shallows

and flats prevail in parts.

The hydrographic basin of Lake Superior is singidarly small, parti-

cnlaify (NX the south t&ore, where the tributaries of the Rayer Mis-

sisnpi and Lake Michigan often approach withm 5 and 10 miles of

the lake. It seems to be its own fountain head.

The water is clear, greenish, extremely pure, pleasant to the

taste, and soft from the nearly total absence of limestone from these

regions. An imperial pint only contains -^^^ part of a grain of

mineral matters — carbonates of lime and magnesia, sulphate of

Hme, peroxide of iron, and the oxide of manganese.

The average annual tein|)Lrature of the water is 40" F. ; being

about the same as that of tlie ocean at certain great depths. In

June, the lake is often covered with ice ; and in the miiidlc of

July, the sur face- water freezes in the njoming — with patches of

snow in the clefts of the rocks. At this period of the year, or a few

days later, the smaller lakes on the north are steadily at 72^ and
74^. P.

Lake Superior is not undergohig secular drainage. It is lowest

in April, and highest by a few feet, in September. The great

annual variations of rain of these countries produce corresponding

changes of level. There are no tides, and no cycle of years for lake-

levels.

Barometric changes produce curious local oscillations of level.

Thus the furious rapids, called the Falls of St. Mary, on the river

of discharge so named, are sometimes left dry. Messrs. Foster and
AVhitney have seen the oscillation come from the centre of the lake

in a wave '20 feet high— curling over like an immeuse surge, crested

with foam, and breaking on the shore, diminishing as it approached

it. On this occasion (Aug. 1845) it was the harbinger of a violent

storm*'^

The amount of water leaving the lake is small ; for its outlet is

often shaUowy and the current weak.

* A violent gale of wind, concurring with a local rise ol ievei, wiii sometimes

throw large stones or logs of wood 150-200 yards inland, and 30-40 feet above

the usual water margin—as in three instances seen by Prof. Agassiz (L. Superior,

pp. 95 and 106), and by Dr. Bigaby. (Jooro. Roy. Instn. zviii. 15.)
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Tbe Climate ia HMNne arctic tban temperate, although the lake k
Imt litlie to the north of Milan. It is much colder than Sikla in

Rasaian America, 10" further north ; because the latter is screened

from polar winds. Winter begins in the middle of October by a
succession of gales and snow storms ; and from November till

May the ground is covered with close packed, graoular snow :

but the earth is not frozen deep, so that, in spring, before all the

snow is gone, the forest ia in leaf. The annual range of the

thermometer is 125^ F. tbe mean 42* 14' F.» the lower extreme
81^* the higher 94*$ all theie obeervationt faaviiig been meiie by

good obeervcTB* widi ezodlent inetmrnentt. August is the botteat

On n mean of 12 years, the Winds blow about equally from all

quarters ; from the N«W. tbe most frequently~from tiie South
the least frequently.

(The principal promontories, bays> rivers and heigbts ol liake

Superior were pointed out on the map.)

The scenery of Lake Superior is striking ;
— its features are large

and open (of which an example was shewn in a Sketch on the East
Coast). The eye ranges over high lands and shoreless waters.

The scanty and dwarfed woods of the north coast, the rocks, isles,

and rivers foil cascades* bave an impress of tbeir own-^aot
warm* soft* and nmbrageoos like those of Lake Erie; bat ragged,
bare and dilB— arctie. The scene Is oeeanie*— the waves are
large and high. Some of tbe plants* tbe Lathyrus Maritimos nod
the Polygonum Maritimum* for instance, on the beaches, and many
of the insects disporting about, are those of the distant Atlantic

In winter, Ijalce Superior might be called the " Dead Sea ;** every
living thing is gone, save the shivering- inhabitants of some few
V. hite jaettlements. The Indian and the wild animals have retreated to

the warm woods far away ; and the sun looks down, from a
bright bhie sky, on the leaden waters, now narrowed by huge
fields of ice— a small daik speck on an almubt illimitable expanse
of snow.
On tbe sontb shore* there are in the extreme east* high terraees

and treeless pbuns of blown sand for many miles inleaid and along
shore* succeededby tbe high sandstone precipices* cslled tbe Pictored
Rodw* battered into fanoiful shapes by the violence of the waves.
Then comes a low rocky coast for 200 miles or more, backed by
dense forests, often moantainoos, as at the Huron, Bobsmian, and
Porcupine mountains. The pcene is dark with the verdure of
northern evergreens, and is here and there diversified with small

clearing^s, and the smoke of distant mines ascending among the

uplands. The bays are often deep—full of little iron-stained streams

;

and the promontories stretch for miles into the lake.

The Eastern and Northern shores are different— more naked,

steeper, ever abomiding in dome-shaped hills, or in ridges, rising

by steps* scantily covered with trees either stunted or scordied with
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fire. (Large sketchet were cxhilnld fcpiroiciitiDi^ the lofty iMMtHio
GKHiotrjr about Fort "^^niliaiD, and tlw aofter liin-ecenery of Blade
Bay.)

With the. exoeption of the Far trading stations, there are no idiHa
aetdements on the north shore :— and this from its general bar-

renaese. At the Peek River« soil was imported in bags with whieb
to raise a few ])otatoes.

Tlie Fauna and Flora of Lake Superior are semi-arctic— or snb-

aljMiie. Professor Agassiz has treated of both in his late valuable

publicatiuii on this lake. He found twenty-three new species of fish,

and states that Lake Superior constitutes a special iclithyological dis-

trict. The rea&on of this evidently lies in the coldness and extreme
purity of the water, its slow departure towards the ocean, and the

absence of weedy bays, and of lime rocks.

It would seem that some portion of its animal life are waifs and
atimys firom grand geological periods long passed away as we aea
in its herrings, minnows, and the new genns Percopsis. Connected
unth this sabject. Prof. Agassis conjectures that much of North
America was dry land when the rest of the world was under water ;

and that thus its physical condition was less altered than elsewhere.

Dr. Bigsby was inclined to believe this,. tor had Canada been as long
under water as other large tracts, we should probyihly have had in

some part of its vast extent, a member or two, at least, of the meso-
zoic rocks; but there is no such thing— not a single relic of lias,

oolite, or chalk, in the extraordinary heaps of debris which overspread

these countries.

Otology * Ibe rocks of Lske Superior have been arranged under
three principal heads, as follows

:

1. The Metamorphic. — Greenstone, chloritic, talcose, clay and
greenstone slates, gneias, quai tzite, jasper, rock and saccha-

roid limestone.

2. The ^jpiMMf.— Galcifenms sandstone* Cambrian sandstone

and conglomerates.

3. The Igneouf,— Granite, Sienite, TVap, in various states.

The place and extent of these rocks having been pointed out on a
map. Dr. Bigsby stated that the geological system of Lake Superior

is a consistent and closely connected whole, forming a beautifid and
easily read example of geologic^ action in monldbg the suifitce of
our globe.

T& lake may best be presented at once to the mind as a trongh
or basin of Cambrian (or Silurian) sandstone, surrounded, and
framed as it were, hy two orders of rocks, in the form of irregular

and imperfect zones; the inner consisting of trap, with its conglo-

merates; and the outer, of metamorphic, flanking igneous rocks*

* This branch of the sol^ieet was lUustnted bf numeioas ooknirsd Diignuns*
and tpsomeos of native copper, sad nf the rocks of the bke.
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1. The Metammjphie rocks* ivitih the exception of Qnaitzite and
Jasper, are the oldest tn the lake, and support great sheetn of the
abovementMmed sandstone unconformably ; all these rocks hemg
upheaved and altered by the intrusion of igneous rocks in instances

innunieraUe. This group of rocks axe entirely destitute of the traces

of animal life.

The country they occupy on the south shore, with a general

NNW. dip, may be best described as a rousrh table land of the

various slates, out of which short hills of granite, gpoeiss, trap, &C.
emerge in great numbers, with an almost constant east and weat
direction.

On the east and north shores the metamorphic rodcs have a W.
and WSW. strike, when visible. TTie slates of the north side of
Michipicoton Bay mn WNW., NW., and N.
The Jasper and Qoartzite are merely altered sandstone and there-

fore younger than the other rocks of Uiis group*

2. The Aqueous Rucks. The youngest of these is Caiciferous

Sandstone. It exists as a broad band on the south-east shore, resting

on the sandstone soon to be noticed. It is highly magnesian and
biliccous in parts. A patch of it in Grand Island contains shells.

(Logan.)

1^ Cambrian Sandstone seems to he the floor or basement of

nearly all the lake, for the following reasons :

—

!• Wherever it occurs, whether in immense sheets on the east

and south shore* or in smaller areas on the north coaat, it

invariably dips towards the centre of the lake.

3. It can he recognised, paving the lake for some miles from the
main in many places.

3. The soundings of Captain Bayfield exhibit, for laro^e spaces, the

uniformity of level to be expected from the presence of hori-

zontal strata.

4. iiecause it constitutes Caribou island^ 40 miles from the nearest

main land.

This sandstone is very ancient ; and is supposed by Mr. Logan
to be Cambrian on the north shore and lower Silurian on the south—
a supposition, the latter clause of which, though extremely probable,

is not yet established.

It has no fossils ; but its ripple marks, impressions of rain-drops,

and sun-cracks, are plentiful and perfect.

It is more commonly red^ and is composed of the d^ris of gra*

nitoid rocks, in nearly horizontal strata, except near intrusive rocks,

when it rises to an high angle, Imrdens, and even passes into true

Jasper, porphyry, gneiss r r quartzite. There is reason to think

that this sandstone is interleaved with trap. (A Landscape was ex-

hibited of the Sand stone Rocks, south shore.)
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The Conglomerate is of the same age with much of the sandstone

;

and is almost invariably placed between it and the trap.

The conglomerates of K'nweenaw and TsleRoyale consist of rounded

bowlders of trap, with a few Jaspers, cemented by red iron sand

;

but those of Memince and Nipigon contain also granitcb, (juaitzitea

and sandstones ; thus indicating a difference of age.

S. J^meoM Bocks. Granite every where forms the nucleiis ol an
antiduud axis, in two parallel lines nmning E. and W.onthe south*

east side of the lake, flanked by metamorphic and sedimentary rodcs.

Both it and Sientte are plentiful.

Trap Rocks, The ancient lavas of the lake are in very \Brg^

quantities, and are well displayed. They are the great flepoeitories

of copper. For conTenience sake, they may be divided into three

principal forms.

Ist. The highly crystalline mountain masses,—sometimes anti-

clinal and j*ienitic.

2od. The bedded trap« at various angles of inclination.

3rd. Dykes intersecting igneous and metamorphic rocks*

TTiey are all portions of one long series of volcanic operations.

Trap creates the great headland of Keweenaw, with its lines of

stair-like diflb and hills. (It was shewn in a large diagram and

described as typical of the trap of the whole lake.) The trap of

Keweenaw is met with in three contiguous and parallel belts, going

WSW., and separated by bands of conglomerate, sometimes very

thin, often numerous, and prolonged sometimes for 40 or 50 miles.

These three ])elts have been named the outer, northern, and

southern ; the last being highly crystalline, or sienitic, and abound-

ing in chlorite. It is an anticlinal to the rocks on both sides. The
other two belts are bedded traps, and with their interleaved conglo*

merates dip northerly. They all coalesce at Portage Lake and after

prooeeduig to Montreal Biv«r, ISO mUes in the whole, soon after

disappear under horizontal sandstone westwards.

llie north belt is the most metalliferous j and contains the cele-

brated Cliff and other rich mines. In the Keweenaw district it is

the crocs vein which yields the native copper—either in sheets and

blocks or mixed in with the usual crystalliaations, such as datholite«

prehnite, stilbite, quartz, &c.

On the Ontonagon River the metalliferous veins run with the strike.

The copper is pure, and has interspersed through its substance, scales

of pure silver; but without chenncal union.

The copper is confined to the trap, as au universal rule.

The North shore of Lake Superior is eminently trappose; and
especially about Fort William* where a region at least 120 miles long

consists of basalt, amygdaloid, porphyries* jasper, conglomerate, and

sandstone in the same mutual relations as on tiie south shore.
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The trap dykes, traversing granites and other crystalline rocks

indifferently are a singular feature on the north shore and abound

chiefly from Written Rocks to the bottom of Michipicoton Bay.

By their dark and undeviating course through the grey, red, or

green rocks of the ragge4 coast, they strike the eye of the moat
facniioiii—if oalfm rouied iteircuea, crowmg bays and headlaada

and elimbing hflls for nuleik Their sise, number, and direction are

irregnl*;. lliey may be solitary, or twenty in company—some-
tinea all panllel and dose to^^Hhap* They olten nm with the

general trm of the coaet.*

Mr. Logan divides them into three wieties* according as tiief

are homog'eneou?, sienitic or porphvritic.

Professor Ag-assiz distributes the dykes of the whole lake into six

systems— each with its own mineral character and direction— its

own epoch of upheaval ; and each he announces to lia\'e been an

important ag-ent in g'iving shape and direction to the district in

which it occurs. He truly says that the general outline of the lake

is the combined efl^ of many mmor geological events taldng place

at diifopent periods. With some tmth in it, this theory does not

seem to tske into sufficient acoonnt the pre*enstmg meiamorphie
and granitic rocks, and it overlooks the variety observed in the

directions of the dykes in the same neighbourhood.

Dr. B. stated that if he might be allowed to hazard an opinion, it

would be, that this curious assemblage of dykes— abounding as

much in the S. as on the N. coast—pervading all the crystalline

rocks indiscriminately, had ascended independently from the unseen,

distant, mass of trap beneath. They appear in many ways peculiar,

and have no visible connexion with the traps he had been describing.

Before the emergence of either traps or granites. Lake Superior

received its ^reat outlines from the metamorphic rocks,—thrown
into their present position by still earlier upward movementa : for

on the eastern half of both shoves of the lake they strike £• and W.
with little variation, while on the western half, uieae fiur extending

rook-masses strike WSW. and SW.— giving thus, to the lake,

a general eastward direction, with a gentle curve to the north, as

stated before. This done, Cambrian Sandstone slowly took posses-

sion of the trough of the lake— jii?t as we see a certain shell marl

is doin^ now. The anticlinal Granites, which appeared afterwards,

only concurred in the same effects;—shaping and elevating the
adjacent lands.

In after-geological times important modifications arose in the

form of the lake. Promontories were pushed out, and i&lauds

raised np by successive outbursts and overflows ui trap from separate

fissures of great length^those for example of Keweenaw, Thonder
Momttsln.and Isle Royale— all intercalated with oonglomeratea,

• Vide Quut Joonial of Roy. last. Vol. XVIII. p. 244. Bigtby on Ldce
Sttpofiof*
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formed m agitated seas between eruptions;— at different and most
probably distant times, judering- from the fact that some of the conglo-

merates are altogether trappose, while others abound in granite and
other bowlders.

We thus obtain the general order of all these events, and little

more ; but the knowledge is worth having. From the position of

the up-lifted mml cU£, we aee that the upheaving impnlee eame
fivMtt tile eoQth«eeit»

Drift. The gnxmags and etrisB are almost ahraya norlherly here*

New proofs are daily accumnlating to shew stiU more decisively

the northerly origin of the foreign drift of lAke Superior. One A
these is the fact that the limestone bowlders on the north shm are
upper Silurian,* and derived from the large calcareous basins some
hundreds of miles north of Lake Superior : from whence Dr. B. had
brought characteristic fossils. Another is found in the occurrence

of bowlders of iron ore, in heaps, on the north side of certain cliffs,

but which are absent on tlie south side— the ori^nal site of the
ore, being to the north of tlie cliffs, and near Lake Superior.

A Sketch was exhibited ofa Wisconsin prairie, dotted with northern

UodDB dropped from icebergs.—^From Dr. D. Omea.
CommerM JI^ioiirMt.---Agriksiiltare will only he carried on ht

parts of the eooth shore* Large quantities of wmte fish* and of furs

are annually exported.

The chief staple of Lake Superior is native Copper. For ages

before the appearance of Europeans in America, this metal was
supplied from hence to the Indian nations far and near. The tumult

of the Mississipi, &c. contain the identical copper of this lake.

Traces of aiKiient mining in Keweenaw, Ontonagon, and Isle Royale
are abundant, in the form of deep pits (a ladder in one), rubbish,

stone mauls, hammers, wedges, and chisels of hardened copper.

In a native excavation, near the river Ontonagon, with trees five

hundred years old growing over it, lately lay a mass of pure copper

81 tons in weight, partly fused and resting on skids of black oak.

Modem eiplorera have hitherto only found two centres of metallic

ridket on the aoolh coast, thai of Keweenaw and of Ontonagon.
In the first are the valuable mines of die Cliff. North American,
North-western and other companies. In the Ontonagon centre is

the Minnesota and fifteen other mines.

At the Cliff mine three Inrge steam engnne? are employed (1852)

;

with 250 men;— and at the North American mine, two engines,

with 160 men. Most of the other mines, forty in number, are

assisted by steam power. Three thousand miners are in work
altogether, and the general population is fast increasing. Native

copper i& the principal object. Silver is always present, and occa-

sioMdly in masses of considerable size. According to authentic

* Contaioing Pentameruii, Spirifer, Leptaena (aiternata) atrypa, various curals,

Bdaale tiitobitest orthoctne, and tome cytherinc*
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accounts, dated February, 1852, many new mines have been opened
lately ; and aU are worked more ayBtematically tlian heretofore,—
generally by contrael*

There are now in the Cliff mine masses of pure copper within view
estimated to weigh 700 tons in the whole ; and on the lands of the
Mmnesota Companj* one block weighing 250 tons. The copper

shipped in 1851 was about 1600 tons, valued at £130,000. This
copper is stated to be of great excellenoe in the manufactare of

wire, ordnance, and ship-sheathing.

The large beds of specular and mairnetic iron ore, on tlit; south-

east side of the lake, are as yet only worked on a sinali scale.

At this moment the business of mining has ceased on the Canadian

side of the Lake. There i& little doubt, however, but that profitable

deposits will, sooner or later, be discovered here.

[J.J.B.]

In the Library were exhibited :—
Falls in the Black River, Lake Superior, and other Views in Canada*

by Dr. J. J. Bigsby, M.R.I.
Roman Gluib Va.se, a small Bottle, and a Lamp found in the church-

yard of St. Stephen's (near St. Albau's) about CJ- ft. deep, a quarter

of a mile from the RomanYemlam. The Vase contained pieces of
bone and was mnch broken $ it was repaired by Mr. Doubleday
of the Britbh Museum as hr as possible. Not any part of the
rim was discovered. [Exhibited by S. K. Solly. Esq., M.R.I.]
[See a Pamphlet by M. H. Bloxam, Esq., on the Roman Sepul*
chral Remains found near St. Aiban's, Svo. 1849, <— presented to
the R. I. Library by Mr. S. R. Solly.]

Specimens of British Glass and Porcelain. [Exhibited by Mr*
Apsley Pellatt.]

Models of Marine Engines :— Double Cylinder Engmc and Vibrating

Engine— and Engine of the " Great "Western." [Exhibited by
Messrs. Maudslavs and Field.]

Rough Models of Nasmyth's Steam-hammer and of Maudslay's
Vibrating Cylinder, from the Royal Institution Laboratory.

Diagrams of Nasmyth's Steam File-driver. [Flresented' by Mr.
Nasmyth.]

Model of the Disk-Engine by Mr. R. Addams*
A Group of Humming-birds, from S. America, and a Group of

Tanagers from neighbourhood of Rio Janeiro, Mounted by Messrs.
Leadbeaters.

Mr. Varlcy exhibited a Vial Microscope in which were shewn the
circulation of the sap of a Plant, and a group of Trumpet ani-

"malcules. The rapid motion of their cilia by which they catch
their prey was perceived.
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1852.

WEEiCLY BVENING MEETINa

Friday, March 26.

Sir John P. Boileau, Bart., F.R.S., Vice-President,

in the Chair.

Oh tie Principles of the Ctmstructiion and Security of Loc^»

PsoFBSfiOR CowPES, after pointing ctut the peculiarities of constnie*

tion in the more celebrated Locks of ancient and modem times,

f Tplrtined the mode bv which Mr. Hobbs had succeeded in picking

l^r;iMiah's, and other locks, and suggested additionnl means of

security ajr^inst such a procedure. Uia remarks were elucidated by
namcroub Idfixe models and diagrams.

Long continued illness has unfui tunately prevented Professor

Cowper from supplying an ubbtract ot his discourse.

la the Library were Exhibited :—
Wooden Lock and Key made by the negroes of Jamaica* and another

of a different form— Lock of wicket of the Castle of P(j\vn-

ghur— Key found in the thatch of an (dd house, St. Andrew's.—
Profile of General Wolfe sketched in pencil by Harvey Smith,

one of his Aide-de-Camps, a short time before his death at

Quebec,— from the United Service Institution.

Wire Model? to illustrate the Cleavage of the Diamond, Sic. — and

Large Pieces of Topaz Rock and Crystal of Beryl, [iixhibiied

by Mr. Tennunt.]

Portrait on copper of Maurice of Nassau, probably by Mirevelt.

[Exhibited by John Hicks, Esq. M.R.L]
Bait of Thomas Carlyle, Esq. by H. Weigall, Esq.

Specimens of Prmting in Colours by Blocks, by Messrs* C« B. and
G. Leighton.

Doign of Galloway's Tubular Boiler as adapted to Steam-boat
pur^ses, by Mr. R. Armstrong.

A Set of Talbotype Apparatus ; the Camera with improved Slidini^

Front — Talbot vpe, Negative and Positive, and various Por-

traits, by Mr. llenncman.
Boxes, and other Articles manufactured from Muslin and Cotton

Mnr/u:', by Mr. G. Hart.

Paintings on China, [lixlnbited by W. T. Copeland, E^q.]

No. 11. N
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WEEKLY EVENING MEETING,

TridnY, April 2.

Sir Chablsb Fbllowb, in the Chair.

SiE Charles Lybll,

On thg Blaekheath PeWe-bed, md on Certain Phmnmena in the ,

Cfeology ef the Neigkbaiarhood of London,

Trbus are two kinds of flint-grayel used for making roada in the

neighbourhood of London, both of them in certain places superficial,

but which are of extremely different ages. The yellow gravel of

Hyde Park and Kensington so often found covering tlie " London
Clay" may be taken as an example of one kind ; that of Blaekheath,

of the other. The first of these is, comparatively speaking, of very
modern date, nnrl consist? of clirr]itly

' rolled, and, for the most part,

ani^iilar fragments, in which portions of the white opaque coating of

the original chalk flint remains unreraoved. The more aocient gravel

consists of black and well-rounded pebbles, egg-shaped or spherical,

of various sizes, exhibiting no vestige of the white coating of the ori-

ginal flints, yet showing by the fossil sponges and shells contained in

them that tiiey are derived from the Cht3k. In the pits of Black-
heath and the neighbourhood, where this old shingle attains at some
points a thickness of 50 fieet, small pieces of white chalk sometimes
occur, though very rarely intermixed with the pebbles. Ifwe meet
with thoroughly rounded flints in the more modern, or angular
gravel, it is because the latter has been in part derived from the de-
nudation of the older bed.

The researches of the Rev. H. M. De la Condamine have shown
that the sand and pebble-beds of Blaekheath and Greenwich Park,

inclose in some of their numerous layers, freshwater shells of extirct

species, such as Cyrcna cuneiformis, &c. a^rreeing with fossils which
chaiacterize the Lower Eocene beds at Woolwich. At Lewisham
the pebble-bed passes under the London Clay, and at Shooter's HiU
this day overlies it in great thickness.

At New Charlton, in the suburbs of Woolwich, Mr; De la Conda«
mine discovered a few years ago a layer of sand in the midst of the
pebble-bed, where numerous individuals of the Cyrena tellinella

were seen standing endwise, with both their valves united, the pos-

terior extremity of each shell being uppermost, as would happen if

the mollusk"^ had died in their natural position. Sir Charles Lvell

described a bank of sandy mud in the delta of the Alabama river at

Mobile, on the borders of the Gulf of Mexico, \vh re, in 1846, he
had dug out, at low tide, specimens of a living species of Cvrena,

and of a Gnathodon, which were similarly placed, with their shells

erect, a position which enables the animal to protrude its siphons
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upwards, and draw in water to lubricate its g-ills, and reject ix

it has served the purposes of respiration. The water at Mot
usuaUy fresh, bat aometimeft braokish. Sir Charles examined la

the Woolwich beds with Mr. Morria, and they verified Mr. De
Condamine'a obaervationfl, observing there several dozen apedtnen*

of the Cyrena tellinella in an erect position. From this drcamatance
the Lecturer infers, that a body of fresh or river water had been

maintained permanently on that spot during the Eocene period, and
the presence of rolled oysters in the associated pebbly layers, with other

marine shells, mixed with species of Melanopsis, Mdania, Cerithium

and Neritina demonstrate that the sea occasionally invaded the same
area. To an overflow of the pebbly sand in whioli tlie Cyrenae lived

by salt water, may probably be attributed the poisuaing of the moUiisks

which left their shells uninjured on the spot where they had lived.

The stratum called '* the shell-bed," which contains at Greenwich,

Woolwich, Upnor near Rochester, and otber places, a great mass
of fresh water» brackish^waterand marine shells, especially oysters, is

observed everywhere to underlie the great pebble-bed. Its mode
of occQirence implies the entrance of one or more rivers into the

EiOCene sea in this region. Other rivers draining adjoining lands

are indicated by a similar assemblage of finvio-marine fossils near

Guildford and at Newhaven in Sussex. The vicinity of land to the

South and West of Woolwich is shown by the occurrence at New
Cross, Camberwell, and Chelsea of Paludina and Unio in strata

evidently a prolongation of the Woolwich beds, and by fossil leaves

of dicotyledonous trees and lavei;^ of lignite in some of those loca-

lities. On the other hand at the junction of the ** London Clay."

and the subjacent " plastic clays and sands," when followed in an
Opposite or easterly direction towards Heme Bay and the Recnlvers,

aU signs of the freshwater formation disappear, and the pebble-bed

is reduced to a thin layer, often a foot or a few inches in thickness.

The origin of this shingle may have been chiefly dne to the action of

waves on a sea>beach. Its accumulation in great force at certain

points where freshwater shells abound, seems to imply the entrance of

rivers into the sea, which broirj-ht down some flints, and arrested the

progress of others travclliDii as beach pebbles along a coast line,

in a certain direction deterraintd by the prevailing currents and
winds. The spreading of the peljldc-bed over a wide area may
be accounted for by supposing a gradual subsidence of land, and the

continually shifting of the coast-lines upon which shingle accumulated.

This same snbsidence is required to explain the superposition of the

London Clay, a deep-sea deposit to the Blackheath or Woolwich beds
whidi are m shallow water or littoral origin. One of the rivers of

the Lower Eocene period swept into the sea at Kyson near Wood-
bridge in 8nfiblk the bones of a monkey of the genns Macacus, of a
marsupial quadruped allied to the opossum, of a Hyracotherium^
and other mammalia, which have been determined b\ Professor Owen,
and which thro',v light on the iidiabitants of the land, at an era an-

tecedent to the deposition of the London Clay.
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Sir C. Lyell then eihibited some sections* recently publisbed by-

Mr. Prestwich,* iUustrative ofthe geology of the environs of London,
and gave a rapid sketch of the snccessive Elocene groaps from the
London Clay and overlying Bagshot series with its nummulites to

the Barton and Hampshire frosliwater formations with their fossil

quadrupeds. He then alluded to the tertiary strata next in the
ascending" order which lie had rcccntlv studied in Limburg, Belg-iiim,

which are not represented in Enrrland, and next to the Miocene
faluns of Tuuraine and the riioccne strata or crag of Suffolk, and
lastly to the still more modern glacial period and the biick-eai th

of the vallev of the Thames. The last mentioned formation contains

the bones of extinct quadrupeds mingled with shells of recent species

terrestrial and fluviatlle.

The numerous and important changes in the fauna of the globe, at-

tested by these successive assemblages of extinct species, belonging

to different tertiary eras, attest the vast lapse of ages, which separate

the time when the freshwater beds of Woolwich and Blackheath were
formed from the human period. But revolutions of another and no
less striking kind have taken place contemporaneously in the physi-

cal geography of the northern hemisphere, revolutions on so great a
scale that the greater part of the ]iresent continents of Europe, Asia,

Northern Africa and North America with which the geologist is

best nctjuainted, have come into existence in the interval of time

here alluded to. It may also be conridenlly allinned that the colos-

sal chain of the Alps is more modem than the tertiary shingle of

Blackheath. There was deep sea at the period when the London
Clay was forming, precisely in the area where the loftiest mountams
of Europe now rise into the regions of perpetusl snow« In proof
of this the Lecturer referred to the works of several modem geolo-

gists, especially to those of Sir Roderick Murchison, and to a Lecture
dehvered by Sir Roderick in the Royal Institution to show that the

nummulitic formation which belongs to the Eocene period, and not to

the very oldest part of that period, attains an elevation in some por-

tions of the Swiss Alps of 8,0(i() or even 10, (KX) feet, and enters

into the structure and composition even of the central axis of the

Alps having been subject to the same movements and partaking of

the same foldings and contortions as the underlying cretaceuu^ and
oolitic atrata.

Sir Charles Lyell next proceeded to show that a great series of
Tolcanic eraptions had occurred in Europe since the older Eocene
strata of the neighbourhood of London were deposited. Not only
Vesuvius and Somma as well as Etna and the extinct volcanoes of
Southern Sicily but the trachytic and basaltic eruptions of the ex-

tinct volcanoes of central France are more modern than the London
Clay. The evidence cnnsi«ts not only of the superposition of igneous

rocks several thousand feet thick, to lacustrine strata of the middle

* " PtGs^wich, Geological Enquiry respecting the Water-bearing strata
around London, &c." Van Voorst, 1851.
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anti upper Eocene periods, but also to the absence in the pebble-beds

constiiutuig ihe base of the tertiary series of Auvur^iie, Cantal, and
Velay of any pebbles of volcanic origin.

The Lecturer concluded by stating that the formation of every •

mottotain chain and every elevation and depression of land bears

witness to internal changes at various depths in the earth's crust*

The alteration hss consisted sometimes of the expansion, and
sometimes of the contraction of rock, or of the semi>liquifaction

or complete fusion of stony masses and their injection into rents of

the fractured crust occasionally manifested by the escape of lava

at the surface, Kvery permanent alteration therefore of level may
1)C rcirnrded as the outward sii^n of much greater internal revo-

lutions taking- })hice simultaneously far beluw. Even the precise nature

of the changes in the texture of rocks produced by subterranean

heat and other plutonic inllueuces since the conunencement of the

Eocene period can be detected in a few spots especially in the
central, axis of the Alps where the disturbing agency had been
intense. The table might be covered with specimens of gndss,
micBSchist and quartz rock, once called primitive, and once supposed

to be of a date anterior to the creation of living beings, which
nevertlicless were sedimentary strata of the Ec one period which
a«sumcd their crystalline form alter the flints of Blacklieath were
rolled into sliinglc, and even after the shells of the London clay

and the jiummuJites of the overiyiog Bagshot sands were in ex-

istence.

Yet however remote mav be the nntiquitv oi the lihii kheath pebble-

bed as demonstrated by the vast amount of subsequent ciiatige in

physical geography, in the internal structure of the earth's crust and
in the revolutions in organic life since experienced, its origin is pro-

bably as widely separated from the era of the Chalk as from our own
times. For the fossils of the chalk differ as much from those of the

oldest tertiary strata near London, as do the last from the organic

beings of the present era. Nevertheless the white Chalk itself with

its flints is considered by every geologist as the production of a

modern era, when contrasted with the long series of antecedent rocks

now known, «';u h formed in succession when the L;lobe was inhabited

by peculiar atisemblages of uuimals and plants long since extinct.

[C. L.]

In the Library were exhibited

:

Fifty Pebbles from Bkckheath and Wocdwich* collected by the late

Major Boys of Woolwich-^ Specimens of Gold Quartz, Sul-

phoret of Mercury from California, and Topaz with Mica, &e,
[Exhibited by Mr. Tennant ]

Bronze Cast of Napoleon, taken shortly be fore death — Judge
Frascr's Lion-spear— CafTre Instruments of War. [Exhibited hj
Dr. W. V. IVttigrew, M.ll.I. &c.]

bcaward's Faleut Brine-valve and Saline Detectors— and specimen
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of the Salt deposited on a boiler. [Exhibited by Messrs. Sea-
ward and Capel.]

Tlie " Crouching Venus *' of the Vatican, m Aiaba&ter,— Machine
Sculpture, by Mr. Cheverton.

A piece of MicaciouB Iron from Penr]oe» near Addatde» New Sovfli

Wales. [Exhibited by Mr. 8. HaU.]
Photographs of Paris, &c. by Capt. R. A. E. Scott, R.N. [Exhibited

by Sir Charles Fellows, V. P. R. I.]

Bracelet,— Ruby surrounded by Diamonds. [Exhibited by Madame
Ratte.]

Lord Favershuin's Prize Ox (in silver). [Exhibited by Messrs*
Hunt and Ro&kell.j

RESIGNATION OF PROFESSOR BRANDE.

April 3rd, 1852.

On the 1 Gth of March Mr. Brande communicated to the Managers
his desire to retire from the Chair of Chemistry which he bad
held since May, 1813. This day he gave his tinal lecture, at the
conclusiou of which he addresiied his audience in the following
words :

—
'* In this course I have endeavouied to show the intimate rela*

tions that subsist between abstract science and the iisefiil arts —
between tiie relinements of modern chemistry and the unproved and
extended condition of some of our leading manufactures; — and,
having brougliL it to a conclusion, I must take my leave. I may
truly say that I unwillingly resign my professorship ; but the attacks

of hoarseness to which I am salject have of late so much interfered

with my duties here, and are so manifestly aggravated by any
exertion of voice, as to render the measure one» if not of necessity,

at least of prudence.
" In the year 1812, when Sir Hmnphry Davy retired from office,

I was desired by the Managers of this Institution to prepare a pro-
bationary course of lectures, which I delivered at this table in

1813, and was immediately after elected to the vacant chair; so

that I have been officially attached to the Royal Institution for a
period of forty years. Dunng the greater part of that time, namely,

from 1815 to 1848, I also delivered a series of lectures and de-

monstrations on tiieuretical and practical chemistry in the Laboratory

below. They were intended for all denominations of students, and
were given thrice weekly, from October to May. They were the first

lectures in London in which so extended a view of chemistry, and
of its applications, including technical, mineralogical, geological* and
mescal chemistry, was attempted ; and I look back upon them with
much satisfaction, because I think I may fairly claim for them the

merit of having completed the scheme, and added to the usefulness

of this Institution ; of having helped to diffuse that knowledge and
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love of the science now so general ; of having done so amongst aU
^ades and classes of students; of having, therefore, fulfilled one of

oar principal objects.

" As to the lectures in this theatre, I must not pretend to conceal

from you that I relinquish them with regret. The teaching of ehe-

mistry here has always been a delight to me ; and to have sacoees*

hOj taaght it fat so extended a period, and to sach an aadience,

has heen, and indeed can be, the privilege of a very few ; and believe

me, I duly appreciate it, and that I look back with feelings, which
I cannot represent in words, at the confidence which the successive

Managers of this Institution have placed in me ; and at the uninter-

rupted kindness and attention with which my imperfect endeavours
to set forth the truths of chemical science iu their varied relations,

as evidences of the wisdom, power, and beneficence of the Creator

on the one hand,— and, on the other, in their multifarious bearings

upon the siiitef sciences and upon the useful arts, have heeu re-

ceived,
" There are also other considerations which necessarily press them-

selves upon me at the present moment, arising out of a retrospect of
the very large portion of my life which has been passed within these
walls, and as an officer of this establishment. I rejoice in leaving

it, in all respects, more prosperous than at any former period ; its

scientific fame more pre-eminent ; its foundations more secure ; its

halls naore frequented ; its usefulness more acknowledged ; and I

cannot help discernmg in this Institution one fertile source of that

popularity of science, and extension of schools for scientific instruc-

tion, which so peculiarly distinguish tlie present age, and has more
especially manifested itself in this mighty metropolis.

Looking personally/ at the Royal Institution, I revere it, as my
ohna mater, where as a schoolboy I listened to the froitful eloquence
of Davy, and afterwards partook of his acquaintance and friendship

;

where I acquired the patronage of Sir Joseph Banks ; where I was
singled out by Wollaston as his successor in the secretaryship of the

Royal Society ; where I came into the frequent contact of the chiefs

of science, and of literature and art ; where Faraday became my
pupil, colleague, and friend. These, I assure you, are only a
very few of the proud and ]>]ea*ing reminiscences which accompany
me from this place ; and they are unsullied and unalloyed ; they
have never been clouded, tainted, or embittered. I again, therefore,

thank you for all your partiality and kindness ; and in gratitude to

Providence, in whose hands are aU the issues of our lives, I respect-

fully beg you to accept my affectionate farewell/*

The Secretary being then called to the Chair, it was moved by
Sir Charles Clarke, Bart., seconded by John Pepy«i, Esq., and car-

ried UTianiniously, that the thanks of the Meeting" be returned to

Professor Brande for the great benefits which the Institution had
derived from the zeul, ability, and urbanity, with which he iiad dis-

charged the duties of his office during the long period of thirty-nine

years.
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GENERAL MONTHLY MEETING,

April 5. 1852.

WUiUAM VohB, Esq., M.A.. F.R.S.. Treasurer and Yice-Preaident,

in the Chair.

Octavius Brown, Esq. • Charles Lyall, Esq.

Rey. James BrownbUl. George Whitlock Nidioll, Esq.

Abel Jenkins* Esq. Edward Owen Tiidor« Elsq.

were admitted Members of the Royal Institution.

The Lord Ashburton. Rev. Cyril Page.

Hon. Augustus Calthorpe. Wyiidham Portal, Esq.

John Spofforth Dixon, Esq. Alexander Shaw« Esq.

William Windham Horner, Esq.

were duly elected Members of the Royal Institution.

The following Report was read

RESIGNATION OF FROFBSSOR BRANDE.

" Royal Institutiont April 5, 1853.

The Mannc^crs report : That at their Meeting held on the 16th

lilt. Professor Brande announced his intention to resign his Profes-

sorship of Cheiiiistiy iu the Royal Institution on account of his

health : Whereupon it was Resolved : That the Committee of

Managers receive with great regret the comiuuiiication from Mr.
Rraude that he feels compelled on account of his health to resign

his Professorship of Chemistry, and in accepting his resignation,

they wish unanimously to express to him their high sense of the
ability, intelligence, and urbanity, with which, during thirty-ntne

years he has fulfilled the duties of his office ; >

'* That it was on that day also Resolved : That in farther testi-

mony of the high estimation entertained of Mr. Brande's eminent
services, he be recommended to the Members of the Institution for

Election as Honorary Professor of Chemistry ; and that these Reso-
lutions should be communicated to Mr. ]?r;mde.

" The Minutes containing these Resolutions having received the

confirmation of the Managers- at the iuliuvvmg Meeting of the Com-
mittee held on this day, the Managers report them to the Members ;

and in so doing they invite the Members to confer on Professor

Brande that high distinction which he will most appreciate, and
wluch will be most expressive of their estimation of his services."
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On the Motion of Professor Faraday, seconded by Sir John P.

Boileao, Bart., and agreed to nnammotisly,—
W. T. Brande, Esq., F.R.S., L. & E., was put in nomination

from the Ciiair as lluiiorary rrofcssor of Chemiatry iu the Royal

Institution (in conformity with Chap. XIX. Art. 2. of the Bye-
laws).

The Present? received since the !ast Meetinj^ were laid on tlie

Table and the thanks of the Members ordered to be returned for

the same.

From
Anonymous— Fair Play : Political Thoughts addressed to Moderate Men : by

ofieof Tbemselvet. 8vo. 1852.
Bell, Jacob, Btq. {the RdUor) -^The PharmaGeutical Joufiial for Much, 1852.

«vo.

Bowlrit Vice-Admiral, {the Author)— Thoughts on National Defence ; 3rd Edi-

tion. Bro, 1852.
Brande, Professor, PM.S. — Chemical Gazette, Vol. I.— IX. 8vo. 1842-51.
British Architects, Royal Insiltute of— Proceedings for March, IB^2. 4to.

Editor— The Medical Circular and General Medical Advertiser, Nos. 1*6,
(and case). 4to. 1852.

CirK AigifiMft, Institution of— Proceedings for March, 1852. 8yo«
Proceedings, Vol. IX. Part '>. Vol. X. Part 1. 8?o, 1861-2.

List of Members, 1851. 8vo.

Eataday, M. £«<7. Monatsberichte der KSnigl. Pkum. Akadeonie su Berlin,

Jan. und Feb. 1852. 8vo.

Franklin Institute, Philadelphia— Journal, Vol. XXIII. No. 1. 8vo. 18.^.2.

iiraham George, Esq. {The Registrar-Qeneral) — Report of the Mortality of

Cholera in England, 1848-9. 8vo. 1852.
Hankey, Thomson, jun. Esq. (Governor of the BtoA tfBn^mui^ Section of the

\Vt 11 <«iink at the Bank of England, 1851.

Holland, Henry, M.D., F.H.S., M.R,L {the Author)— Chapters on Mental Phy-
siology. 8td. 1852.

Lewrenee, Hon. Abbott {the American ^finister, 8fc.) — Second RepOftOD Meteo-
rology' of the United States, 1843-.5. obi. fol. 1850.

Lyndon Library, Committee of the— Catalogue of the London Library, Vol. 11.

8vo. 1852.
Lovell, E. B., Esq. {the Editor) — The Monthly Digest for March, 1852. 8vo.

Moxon. E'hrard, Esq., V R. I. — Poetical Works of John Keats, Ifimo. IBf)!.

Life, Letters, and Literary Remains of John Keats, edited by Richard Monck-
ton Milnes. 16mo« 1848.

Hasmyth, Jamet, £19. Diagrams of Nasmyth's PMent Steam Hammer and
Pilcdriver.

Prvsser, John, Esq. {Life-Sub, RA.)— Views in Syria, Palmyra. Antioch, &c.
folio.

Rutjal Society of London— Proceedings, Vol. VI. Nos, 7— 10. 8vo. 1852.

So'fern, John, M l}., F.S.A., {the .4 »^Aor)— Projectile Weapons of War and £z-
piusivc Compounds. 16mo. 1852.

A Treatise on the Sugar and Sugar Apparatus of the Great Exhibition.
)2mo. 1852.

Scrope, G. Fowlett, Eaq., M.P. {the Author)— History of the Manor and Ad*
cient Barony of CasUe Combe, Wilts. 4to. 1852.

University of London— London University Calendar, 1852. 12mo.
h'heatstone. Professor C, F.R.S., M.R,L (lAc .^utAor)— Contributions to the

Physiology of Vision, Part II. 4to. 18.52.

h yid, George, M.D., {the Author) — The Liver the Regenerator or Uydiogenator
iu .\uim&ls, &C. 8vo. 1852.
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WEEKLY EVENING MEETING,

1 riiiay, April 23.

W. Polk, Esq. M.A., F.R.S., Treasurer and Vice-President^

in the Chair.

Thk Ukv. Baden Powell, M.A., F.R.S., &c.

SAVIUA.N PROrESSOR OF GEOM&TRY, OXFORD,

Oa the Analoyies of Light and Heat,

The researches of Sir W. Htrschel, Sir J. Lej^lie, M. De La Roche,

and others, long since estabii^hed the existeuce of ^^ell marked dif-

ferences in character, not only between the radiation from the Sun
and that from terrestrial sources, but even among these latter.

Mooring as the Mvrce was laminoiu or not : and this especially

as regaried its transmiasibility through varioas sereens and the

absorptiYe effect of diflerent snmoes.
But the most striking peculiarity in the radiation from flame was

established by Sir W. Herschel and afterwards extended to gas-lights ^

by Mr. Brande, in that even at considerable distances, after passing

through a thick glass lens, without heating it, the concentrated rays

produced heat on a blackened thermometer at the focus^ exactly as

in the case of the solar rays.

This pointed to a peculiar distinction (also recognized by Sir J.

Leslie) and shewed that the mere proportion of heat transmitted by

a screen (as in De la iluche s expennients) was not the essential

characteristic, bat that further distinction as to the specific nature of

the rays, was wanted. This want it was attempted in some measnre
to supply in some experiments hy the author of this paper, (FhiL

T^s. 1825) in which the ckaraettr of the ^ffereat rajfs a» ta teans-

MissiBiLiTT through screens was examined in combikation wiih tie

conditions of the absohbing subfacb.

This last is a point even yet little understood; but thus much is

.dear:

—

(1) A certain peculiarity of textvre m the external lamina is

favourable to the absorption of radiant beat, probably in all cases.

(2) Darkness of colour is peculiarly favourable to the effect for
the Sim's rays, and wholly overrules the first condition.

In terrestrial lumi7ious hot bodies it does so to an extent suf-

ficient to give very marked indications* But this (as the autbor

shewed, in the experiments referred to), applies to that portion onfy

of the compound rays, which is also tranendssible through glsss*

the non-transmissible portion is subject wholly to the former con-

dition, as are all the rays from non'lmninous sources (as was shewn

by Leslie and others).
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Heiioe the distinction of at least two species of heating nys
emanating ;it the same tiiue from the same luminous source.

From the lu glect oi tliis distinction much confusion has been kept

lip : and statements involving such confusion have been repeated
from one elementary treatise to another.

Again ; notwithstanding that the experiments of Leslie and others

on the ahorfHon of heat from noH'bimiiiaits aourcea, aa ivdl aa thoie

of Professor Bache on the radiaiionfrom smfaces, demonstrate that

the effect has no reUaion whatever to eoUmr, yet the contrary asser*

tion haa been often persisted in.

Again '* dark heat" is often spoken of without recollecting that

rays of the very same quality and properties exist in the compound
radiation from Inminoits «onree«.

The conclusions drawn from later experiments, (performed with
all the advantages derived from the beautitui invention of the thermo-
electric inb:trument of Nobili,) in many instances, are still vague,

from want of attention to the distinction of diff' rent species of heat

emanating at the same time from the same source.

Melloni, in a most extensive and valuable series of experiments*

taking aa the sources of heat successively flame» incandescent metal,

boiling mercury, and boiling water, and applying in each instnnoe

a kmg series m substances as screens, estimated the pfeportbn of
raya out -of 100 stopped, which was verydtfierent for each screen

aiid each soarce : evincing wide differences in '* dmtkermaneUjfi"

while rock salt alone was almost totally " diathermanoua" to raya

from all sources alike.

Hul v^'e must still ask, what species of ravs were those respectively

stopped and transmitted ? To take the per centuge biinply is ambi-

guous; the body of rays is not homogeneous ; the property of trans-

inissibility should be viewed in combination with other properties

of the specific rays, such as those evinced in their relations to the

texture or colour ofthe absorbing surfece.

Nor is the ambiguity removed, though the difoence of mroe
is specially referred to, if the heterogeneity of raya from the mhw
aonrce be overlooked. The mere classification of sources into lumu
wms and mm-luminous will not suffice : still less a reference to their

temperatures : it being perfectly well known that the temperature 4^
luminosity is very different for different substances.*

Again Melloni has shewn that the diathennaneity is not pro-

portional to transparent/, by a classified series of transparent screens

with the lamp.

It must however be recollected that the term " diathermaucity
"

is applied indiscriminately to a lieLerogeneous body of rays : out

of which some species of rays are entirely stopped, others entirely

transmitted ; and the great difierencea in *' diathermaneity " for heat

• References in detail to all the different researches here mentioned, will be

found in the Author's Two Reports on the state of our knowledge of Radiant

Heat in the British Astociation Reporto, 1832 and 1840.
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from dilTeient sourcrf , which Melloni has also established, are nothing
else than absorption of peculiar 7'at/s by each iiiediuni, not more
anomalous than the corresponding absorptions of lummous r&ya by
different transparent media so little as yet reduced to law.

While rock tatt is analogous to colourless media for light, ohm on
the other hand is totally impermeable by heat from dSrk soufce8«

and partially so by rays from the lamp ; that is, wholly impermeable
for that portion of the rays which are of the same kind as those from
non-luminous sources, and permeable to the others.

By other sets of experiments Melloni shewed that rays from tiie

lump transmitted in differtMit proportions by various screens and
then equalized, were afterwards transmitted by alum in C([u;illy va-

rious i)rrportious : or as he expresses it " possess the diathermancy
peculiur to the substances through which they had pus-^ed.**

- But this imphes no new property commuuicaled to the rays.

It shews that as different specific rays out of the compound beam
were transmitted in each case by the first screen, alum, tiiongh im*
pervioos to tiie lower heating rays, is permeable by these higher
rays ; and in different degrees according to their natwre; an effect

simply dependent on the heterogeneity of the compound nys from
a lamp.

Again with differently coloured glasses peculiar differences of din-

thermaneity were exhibited with rays from a lamp, incandescent

metal, and the sun : but not more various or anomalous than the
absorption of specific rays of light.

And besides considerations of this kind it must always be borne
in mind that a blackened surface QWc that which was used in all

these experiments) itself is unequally absorptivefor the difftnut rays.

The S(dar heat being freely transmisnUe through all colourless

transparent media along with the light, there woold be no peculiar

advantage in ezperimoiting on the idar spectrum formed by a
rock-salt prism. Mdloni however with such a prism on interposing

a thick screen of water, found the most heating rays (t. e. those at
or beyond the red end) intercepted, as they are known to be by
water : and this caused the position of the relative maximum to be
a])parent]y shifted higher up in the spectrum, even to the position

of the green ray.

On the other hand many coloured glasses, he found, absorbed the
rays in various proportions, yet they left the point of maxiimim heat
unaltered ; t. e. though variously absorptive for tlie higher rays,

they were not of a nature to stop the lower, or most heating rays.

One result indeed is recorded which seems at varianoe with all

other experiments on the solar rays : a peculiar green glass (tinged

by oxide of copper) was found to absorb so entirely all the most
heating r«y% that the remaining portion produced no heat, though
when concentrated by a lens they gave a brilliant focus. Speaking
generally however, these experiments only confirm what is on all

hands ailniittcd, viz. that the ilhiminating and heating powers follow
very different iuwi^, with relaliuu to the diU'ercnt rays.
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The grand discovery by Melloni of the true bkfraction ot bbat
even of that land which oonstitutes the whole radiation from dark
sources, by means of the rock salt lens and prism, and its extension

by Professor Forbes to the determination of the index of re/ractiou

(ji) for the most heating rays from all sources both luminous and
non-luminous, g'ave the first actucal proof of the real analogy, of the

propagation of heat by waves in an etherial medium : which was
further carried out wlien it was sliewn from Cauclvy's theory that

for different wave lengths (X) there must be in every medium a

certain /iniit of all refrangibility : that is, as we suppose (X) to in-

crease, large changes in (X) will give cuntumally smaller changes

in (fi), and when (X) is very great compared with (Aj:) the intervals

of the molecnles, then the index (ft) assumes its limiting value

which is not greatly below that for the extreme red ray. and with
this, the index for the lowest heat coincides.

T^iis is aeen directly from the formula *

^ = P— Q ( ^ )^ + ^
(x "^^^ ^« 'op-

pose ("^) = 0 will have for its limiting value -)
~

The results from observation for Rock salt compared with this

theory are as follows

:

Rock Salt

rays

obs. theory

mean light

red ray

X = .000079

dark hot metal

Limit

1.558

1.540

• •

1.528

« •

*

• •

• •

1.529

. •

1.527

But it is to the capital fact established bv Professor Forbes, of the

polarization of boat from dark sotirnes (for with luminous sources

little doubt could exist), with all its remarkable train of consequences,

that the complete analogy with light is seen in the most uninter-

rupted point of view ;— the transverse vibrations, the dipolarization,

the consequent interferences, the production of circular and elliptic

vibrations trader the proper conditions,» to those fomiliar vrith the

• See the Author's Treatise '* On the T^ndulatory Theory applied to the Dis-

persion of Light," &c. London, J. W. Tarkcr, ltj41, pp. 71-122.
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wave-Hieoiy pment an irraistible aocnmulatioii of proof of the
identity of the raja of heat wttii a auccessioD of wavea in an etherial

medhun : exhflriting diflerent properties in some dependence on their

wave-lengths.

Among the most recent researches on the snbject are those of
Mr. Knoblauch (of ^vhirh n translation is sTiven in Tnvlor's Foreig-n

Scientific Memoir^i. Part xriii. and xix.) and they are not to be sur-

passed for extent and accuracy of detail.

One series is devoted to the examination of the alleged differences

In radiation of heat proportioned to the fcrnpprature of the source.

Till* as before observed is an untenable hypothesis, but Mr. Knob-
kuch distinctly refutes it by a series of experiments on alcohol flame,

red hot metal, hydrogen flame and an argand lamp, whose tempera^

titm are in the order of ennmeration beginning with the highest

:

hat the power of their heat to penetrate screens is fbnnd to follow

exactly the reverse order. And even with lower stages of heat, the
effects bear no proportion to the temperatures as sncb. Hence the

effect is evidently not due to a mere extrication of the heat of tem-
perature, but is of a peculiar kind. In a word, a^eeably to the pre-

cedinET remark?, the different species of rays, more or less compounded
together in the several cases, exhibit their diversities of character in

developing heat by their absorption. One very peculiar result is,

that Platinum, at a stage intermediate between red and white heat,

transmits through all the ?creens employed rather less heat than

when at a red heat, lliat is, these intermediate rays are of such a
wave-length as to he subject to a pecnluu* absorptionby these screens

:

whOe at the same time possibly less of the former may be emitted.

In another section Mr. Knohlanch adverts to the effects of snr-

faces on the ahaorption of rays, and particularly remarks (p. 205)

;

" The experiments of B. Powell and Melloni have shewn that one
** and the same body is not uniformly heated by rays from different
** sources, 'which exert the same direct action on ahlnrkened thermo-
•* scope a statement which does not very inteUigibly express any
conclusion of the author's. Mr. Knoblauch however supports it by
elaborate experiments shewing, as might be anticipated, that an ar-

gand lanip alFccts a surface of carmine less, and one of black p;ij)ei-

more, while a cylinder heated to 212'^ affects the carmine more and
the Uack paper less.

Another extensive series, on the effect of surfaces on radiation, is

directed to shew that the effect is independent of the source whence
the heat so radiated, was originally obtained.

Among the very multifarious results referring to screens and sur-

fiftces obtained by Mr. Knoblauch, it can here only be remarked that

none of those varied facts appear to present anything ai variance

with the principles here advocated, while in the crprioral conclusions

which he indicates at the clo«e of his memoir, the author though
professedly avoiding all hypothesis, yet distinctly intimates his con-

viction of the heterogeneity of the heating rays increasing as the

condition of the source rises in the scale from a low heat up to lumi-
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nosity or combastion : and that the diversities of heating effect on
difierent inedia> are due to a selective absorption of particdar species

of rajs* from peculiarities in the nature of those substances, and
analogous to the absorption of particular rays of light by coloured

media.
It must not howover be omitted to notice, however briefly, another

recent set of researches of high interest, those of M. Silberman ; in

which (among otliers) the very remarkable fact is established, that

on transmitting a narrow ray of lieat from a heated wire, through
rock crystal, there is a pinsrnlar difference accordiiic^ as the ray passes

parallel or perpendicular to tlie axis of the crystal: the effect being

indieated by having the further side of the crystal coated with a fine

composition of wax, the portion of which in the direction of the ffty

is melted in a avreulttr form in the first instance snd in an eiUpiiad
in the second.

The general fact of the heterogeneity of heating rays, especially

from luminous sources, is fully recognized by Melloni as in some
sense the conclusion from all his experiments.

The hvpothe«ip that this heterogeneitv consists simpiv in differences

of wave-length would seem a probable one ;
thougii it is still possi-

ble, as Professor Forbes suggests, that some other element may also

enter into the conditions.

This view has been extended by M. Ampere so as to refer both
luminous and heating effects to the same rays:— a view cuntro-

erted by Melloni, chiefly on the ground, evinced by sevml classes

of experiments, that the intensity of the heating e^ec^ (especially in the

solar rays) foUom no proportum to that of UUmdnatum} an argu-

ment which reslly amounts to little uidess the theory obliged

us to infer that the amount of illumination must follow the some
law as that of heat ; which it manifestly does not ; since the
nature of the effect in the one case is wholly dependent on the

unknown constitution of the optic nerve
;
accordinG^ to which some

precise proportion of the impinging vihiations, with a particular

wave-length, is that which gives the greatest perfection of vision :

while for heat the effect has no reference to such peculiar conditions,

but is dependent in some way on loiiLi^er wave-lengths, and pro-

bably more simply connected with the intensity or amplitude of the

Tibratmns.

On this theory our view of the case would be thus :—
A body heated below luminosity begins to give out rays of large

wave-length only. As it increases in luminosity it continues to send

out these, and at the same time otiiers of diminishing wave-lengths,

tin at the highest stage of luminosity it gives out rays of all wave-
lengths from those of the limit greater than the red end of the ^

spectrum, to those of the violet end, or possibly less.

Rays of all these species are transmissible and refrangible by Rock
salt ; and many of them with numerous specific distinctions by other

media.
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They are all more or Ims capable of exciting heat when absorbed
or stopped : though in some the effect is perhaps insensible. Both
this property and that of their transmis&ibility seems to depend in

some way on the waue-lenglht though in no simple ratio to it.

llie aljsorptive effect due to texfnru of surfaces has some direct

relation to the ma^itude of the wave-length, especially near the

limit. While that due to darkness of colour is conueeted with

shortor wave-lengths such as belong to rays within the limits of the

li^ht spedrum : and in any case when a ray impinges on any absorb-

ing snbfitance, its vihrationB^ being stopped* communicate to mt mole-
cules of the body vibratoiy movements of snch a kind as constitute

heat of temperature.

The peculiar molecular constitution of bodies which determines
their permeability or impermeability to rays of any species, gives
rise to all the diversities of effect, whether luminous or calorific.

We thus escape ^ill such crude ideas, at once difficult and unphiloso-

phical, as those either of two distinct material emanations producing
respectively heat and light, or of a conversion of one into the other ;

and obtain a view far more simple and consistent with all analogy.

Lii. P.]

In the library were exhibited :~
Dr. W. B. Herapath's Iodine of Disulphate of Quinine (a crystalline

substance which has the power of Polarizing a ray of Light like

a tourmaline. [Exhibited by Col. P. J. Yorke, M.fLI.]
Specimen of Decorative Drawing (by a Lady). [Exhibited by C.

B. Mansfield, Esq., M.R.I.]
Specimens of Owrving in Wood, by Mr. W. G. Rogers.
Wire Models illustrating Geometry, Crystallography, {lc. [Exhibited

by Mr. Tennant.]

Plan of Battle at Borodino— Nelson's hat— Antique Military Ac«
coutrements, &c. [From Tlie United Service Institution.]

Ancient sword of State formerly carried before the Bishop of Treves.

[Exhibited by Messrs. Hunt and Koskell.J
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EXTRA EVENING MEETING.

Wednesday, March 31.

Sia Charlbs Lbmon, Bart, M.P., F.R.S.

in the Chair.

M. P.-H. BouTiQNT (d'Evrenx).

Etudes 8ur les Corps d l'4iat sph^mdai,

Lkr Phcnomcnes qui se rupportent ^ cette partic de hi Phvsique ont

du etre cntrevus tie? In plus haute antiquity. Lc pix nuer qui fit

chauffer un silex, uii niui ceau de granit ou un metal quelconque, et

qui laissa tomber accidentcllement ou volontairement sur ?a surface

quelques gouttes d'eau dut remarquer que cette eau ne coinpur-

tait pas comme lorsqa'on T^aof^t dans les conditions ordinaires.

En remontant aox traditions les plus recalls, peut-6tre trouvait-on

la trace de cette observation dans ces paroles du lAvre de La
Soffssse (verset 19 dn chap, zix) : " Le feu surpassant sa propre
** nature^ brCdait au milieu de I'eau, et I'eau oubliant la sienne ne
" r^ignait point." Au moyen dge, les Terriers paraissent avoir

fsonnu cette propriety et en avoir fait une application assez iiig^ni-

euse k leur art. Quelle que soit raritiquitd de cette remarque, on

peut dire que les ])henomenes qui s'y ra]iportent n'ont (:t6 r^ellement

obBcrv^s que vers le milieu du dernier siecle, et h. peu pr^s dans le

in^me terns par Eiler* et par Leidenfrost.-t Depuis lois le ])otit

nombre de plivsiciens qui se sont occup^s de ce phcnonicne, n'ont

presque rien ajoulc in aux experiences qui reussent reproduit sous

de nouveUes formes, ni k son explication th^orique.

Tont le monde a observe que lorsqu*on laisse tomber quelques

gouttes d'eau dans une capsule rougie au feu, cette eau, loin de se

r^pimdre sur le m^tal et de le mouiUer> prend la forme de globules

qui ronlent k sa surface sans j adherer. Voilk Texp^ience vulgaire

qui est le point de depart de toutes les recherches de cet ordre.

Bans les cours de Physique, on s'^tait contents de dire que Teau,

* Histoin de rAcadfemie de Berlin, 1746, page 42.

t De aqu« communis qualttatibus. Duisbouiigf, 1796.

No. 12. O
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iiiii-e en contact avec un corps incandescent, n'adherait point h sa
surface et s'ev!(]MiiMt ])liis lentement que lorsque le mSme corps
etait porte i?>eulcuiciii a la temperatui e ou le iKjuide cutrait en ebul-
lition

;^
mais on n'avait doim^ de ce pb^oom^e aucune ezplication

IxHrsqn^oii projette quelques goattes d'eau snr nne plaque d'argent
Ugtettient concave, i la temp^ratnre ordinaire, le Uqiaide en mouiUe
la anrfaee et y adhere par tons ae8 points en contact. Si Ton ^liaaffe
cette plaque, au moyen d'une lampe k Talcool. Teaa, parveoue k latem-
perature de 100 degr^t leconTertit en vapeur et passeraittont enti^re
^ cet 6tat dans un temps d^termind ; mais si Ton continue d'dlever
la temp«!^ratnrf de la plaque, au de la de 142° par exemple, le phe-
iioiuene chaof^c dr nature ; I'eau cesse d'adhercrh la plaque d'argent.

ellc ne s'etend plus a sa surface, et scmblc sc replier sur elle-meme
en prenant la forme d'un spheroide applati de haut en bas. J^a

leinperaturc jn.-qu alors fixt^e k 100*^, s'abai^se subitement a -j- iOU^— j:, et reste fixe h ce degre, quelqu* effort que Ton fasse et en
pla9ant Tappareil dana lea conditiona calorifiquea lea plus ^nergiques.

L'^vaporation loin d'^e augment^ par cette 6]^vation ezcesaive de
temperature, diminue au contraire 2t ce point qu'nne m^me quantity
d*eau pour ae r6duire en vapeur, exige cinquante fois plus de tempe
que lorsqu'elle est soumise k la temperature de rdbulUtion. £nfia il

8*^tablit dans le spheroide dea ondulations r^uli^res, entrecroisfees,

parfaitement visibles et qui offrent la plus grande analogic avec
cclles qui sont produito« par Ics corps sonores mis en vibration.

La mcme experience r^petee avec la plupart des autres liquides,

donne des r^sultats qui ne varient que proportionneUemeut aiuc
limites respectives de leur point normal d'ebullition.

Tel est le ph^nom^ne principal : icllcs sont les aouvelles lois aiix-

quelles obeissent les liquides des qu'ils cessent d'etre soumis a la loi

ordinaire de Tequilibre de tempteture^ loi qui ne s'ezerce que
dans dea limitea d^terminte et aaaes reatreintea.

Void lea experienced k I'aide desquellea on pent rendre parfaite*

ment senablea lea moindres details de ce phinom^ne. Que Ton
prenue un corpa tr^a combuatible, de I'azotate d'anunoniaque, par
exemplCt qui a'enflamme k une assez basse temperature, et qu'on le
projette aur une capaule de platine, rougie a Taide d un eoiipyle ; ce
corps entrera en fusion, prendra la forme sph^roidale, ne brulera
])oint et ne se dccomposera qu'avec beaucoup dc lenteur. Retirez

alors reoli])yle, laissez refroidir la plaque jusqu'au degre oil cet

azotatc h'enflamme ordinairement, aussitot il fusera et s'enflammera :

singulier exemple d'un corps tr^s combustible qui ne brMc point daus
les circonstances qui scmbleraieut lea plus favorables a sa combustion

et qui brule d^s qu'on le soustrait k Taction d'une trop vive chaleui

.

Si au lieu d'azotate d'ammoniaque, on projette de Tiode sur une
plaque rougie, tant que oelle-ci sera trte chaude, lea vapeura d*iode

seront peine visibles ; mais si on la laisse refroidir^ Fiode s'^talera

h la suriace en donnant naiasance aux belles vapeurs violettes qui le
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eamst^risent* Enfin* lorsqu'on verse dans nne e^snle roiigie q\iel-

ques grammes d'eau distillee, le liquide passe rapidement d, V^tai

tph^ro'icUU ; il n'adh^re point k la capsule, n'entre pas en ebullition

et s'^vapore lentement. Si Ton plong-e drms le sph^ro'ide la boule

d*im thermonu'trc, celui-ci acc a?er;i invaruiblement une temperature
plus basse que celle de Teau bouillaute; mais si on laisse refroidir la

capsule, le thermomi^tre serelevera h 100°, I'eau entrera en ebullition

tumultueuse et s'^vaporera rapidemcut dans le terns et les conditions

ordmaires.

Ces faits nooveaux et sing^ers seiobleiit en opposition manifeste

Kvee les lois connues de la chaleur ; d'autres experiences qui sont

comme les oorollahnes des prMdentes peuvent semr it moDtrer
toate la port^ de ces observations. Ainai les lois qoi r^ssent les

corps pass^ k I'dtat spfairmdal peuvent expliquer certains cas d'ex-

plosion des chaodi^es k vapeiir. Si Ton verse deux grammes d*eaa

lUatiU^e dans une petite chaudi^re sph^rique dont le fond est chaufitS

par un eolipyle et qu'on la bouche fortement ; tnnt que I'eau sera

mnintenue k I'^tat spheroidal dans son intcrieur, il n'y aura pas
d'exjilrtfion : mais si Ton retire I'eolipyle, un leg-er bruissement ne tarde

]>as a aniioncer le passage de I'eau ^I'etat iiquide, puis I'etat deva-
j)eur et le bouclion sera lancd violemment dans I'air avec explosion.

De m<^me si I'on met de I'eua dans une chaudiere d'essai et si on la

aoamet k one haute temperature, Teau ne tardera pas it bouillir et k
doaner des torrents de vapeur. Si Talinientation est negligee par
sne cause quelconque et que la chaudiere vienne k rougir, Teaa
qu'on 7 introduira alors acquerra des propriety nouvelles : die ne
moulllera plus les parois de la chaudi^e, eUe ne s'^chaufiera pas

au dela de 98 d^gr^s et ne donnera que tr^ peu de vapeurs. Mais
si Ton diminuel'intensite des feux, ou bien si Ton introduit une grande
masse d'eau froide dans la cTiaudidre, cette eau s'dtendra sur les

parois, ye reduisa brusquement en vapeurs, dont la tension con-

siderable entraiaera infaiUiblement la rupture et i'explosion de la

chaudiere.

L'abaissemcnt de la temperature dans les corps passes k I'etat

spheroidal est une loi genferale que Ton pent constater en plongeant la

boule d'un thermom^re dans des spb^roades d'alcocd absolu, d'oxide

et dechlorored'ethyle, d'acide sulfureux et d'un grand nombre d'autres

eorps. Ce phfoom^ne a donn£ lieu k un r^sultat tout-it-fiut impr^vu

ct des plus remarquables. On salt que Tacide sulfureux anbydre

;

liqu^fie, eatre en Ebullition It 1 1** au-de@sous de z^ro ; I'auteur ayant

rink quelqaes grammes de cet acide dans uue capsule de platine

rnogie au feu, (I'air environnant 6tant leg^rement humidc.) I'acide

sulfureux prit aussitnt nne apparence opaline, pcrdit transparence,

se solidifia et I'operateur vit avec ^tonnement que ce solide n'^tait

autre chose qu'un morceau de glace. Pour varier I'cxpdrience, il

versa dans le m^me acide k I'dtat spheroidal quelques gouttes d'eau

distillee <jui se congel^rent rapidement, enfin un tres petit matras

contenant uu gramme d'eau distill6e ayant etc plong^ dans le nicme
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ph^nnde et retir^ au bout d'une demti tniDote contenait ^galement

un petit morceau de glace. Pour montrer que leB liquides pas^^s

)t I'etat spheroidal n*adh^reat plus k la surfoce da corps ^aafiknt,
on fait tomber sur une capsule d'argeut ou de cuivre, rougrie, de

I'acide azotique tr^s concentrfe ; celui-ci roule sur la capsule ?ans

I'attaquer ; niais si on laisse refroidir la capsule, il arrive un moment
oti Tacide attaqne le m6tal avec violence. Autre exemple : uu

cylindre d'argeut cliauftc a blanc, etant plon£^e dansuri verre d'eau. on

peut voir tres distinctement qu'iln'y a pas dc contact et que I'eau est

maintenue k une certaine distance du cylindre, h. mesure que I ec|ui-

libre s'^tablit entre le in6tal et Teau. le contact a liea* an Uger siffle-

meiit se fait entendre ^ I'eaa entre vivement en ^baUition.

Mais oe n'ett point )^ dea r^soltats physiques que ae bornent cea

curieox pb6nom^nea* II est Evident que ce noaveau mode d*action

doit donner lieu k dea r^actiona, k de noaveaux moyena d'analyse et

de synthase chimiques. Certains corps qui ne se d^mposent pas k
la temperature de I'^bullitiont se d^compoaent dte qu ils sent amenta
k r(;tat spheroidal ; d'autres mis en contact sous I'infliu ncc de ce

nouvcl etat moleculaire, se pretent k de nouvellcs combinaisons.

Le vin, I'alcool, I'csprit de bois, soumis a I'etat spheruidal, associent

leurs Elements dans un nonvel ordre ; I'etlier se decoiii|)! )>e en

degageaiit de I'aldehyde ; le chlorure d'ethyle decompose I'azotate

d'argent ;
I'ammoniaque duiib le meuie etat dissout I'iode ; les huiles

essetiticUes, la uaphtalLne, I'acide benzoique, I'acide cilriquc et une
foule d'autres aubatances ae transforment et donnent naraaance k
d'aotrea prodnita. Ces ezemples sufiisent pour montrer tout le

parti que les diimistes peavent tirer de ce noaveau mode d*exp6ri-

mentation et tout ce qu'il promet dans Tavenir de resoltata curieux

et inattendus.

Cette forme que prennent les corps soumis & une tr^s baute
temperature et k laquelle ae rattacbent de nouvelles lois physiques,

serait, selon I'autenr de ces recherches, une quatn5me modification de
la inatiere, qui fcrait suite aux t'tats solide, Itrjuide, ErnzeiiK et il lui

inipona provisoirement le nora cVttat F-plicrotdal. 11 croit en tn)nver

I'origme et la cause dans les vibrations que le calorique con un uni-

que k la matiere. Le passage d'un etat a I'autre s'expliqucrait par

la coincidence ou la non-coiiiciJence du mouvement ondulatuire

• qui a lieu dans le liquide et dans le corps echauffanC. L'analogic

dea yibrations permettrait le oontact et I'adh^rence, tandis que leor

oppposition les d^tmirait. L'adherence une foia d^trutte, le liquide

ae replierait aur loi-m^me, comme I'eau aur une surfiace graisse^,

comme le mercure sur un plan de marbre, sea mol^culea se rap->

procberaient naturellement de la molecule ceotrale.

Parmi lea ^prietes des corps amends k l*tet aph^roldal, il en
est deux auxquelles I'auteur attache une importance sp^ciale.

L'une est Ic pouvoir qn'ils acqui^rent de rcflechir le c.doriquc, cn
conslituant dans un etat d'equilibre stable; I'autre est cvWo

faculty de repUer« cn vertu d'une attraction particuliere vers ieur
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molecule centrale, comme s'ils ctaient rcdaits h iin point materiel
isole dans respace, tout en restant soumis a Tatlraction terrestre,

en eorte que leur forme naturellement sph^rique se comprime dans
le Bens da rayon de la terre. L'antenr tire de ces observations des
cone^qoences fort ^tendnes, applicables ^ la g^ologie, k k m^niqae
terrestre, etc. etc. II pense que de grandes v^rit^s dtonleront
d'nne ^nde plus approfondie de ces pli^om^nes. II pense que la

pbilosopbie des sciences fera un pas de geant quand les g^om^trea
analyaeront ce pb^nom^ne qui a da se produire k la surface du globe
sur une grande echellc k I'epoque de soa incandescence. Peut-
etre se produit-il encore k la suriface du noyau incandescent de la

terre.

I.e.- j r( herches relatives a I'^tat spheroidal peuvent conduire k
l ex j)lir;^ition d'un autre ordre de phenomenes. EuTan 241 Sapor, ou
Ciiiipour oidoiiua aux Mages de faire tout ce qui serait cn leur

pouvoir pour persuader et ramener les dissidents a la foi de leurs anc^-
tres. Un des Pontifes du culte dominant, Abdurabid Mabrasphand,
offiit de se soumettre dans ce but It ce qa'il appela I'^preuve da feu.

U proposa que Ton r^andlt sur son corps nud dix-buit livres de
cuivre fondu sortant de la foumaise et tout ardent, h. condition que
s'il n'^tait point bless^, les Incr^dules se rendraient k ce prodige. On
dit que I'^preuye se fit avec uu plein succ^s et qu'ils furent tons
convertis. Les r^cits merveiUeux eur les epreuves par le feu, an
moycn Age, et sur les hommes incombus-tibles dont quclqnes-uns se

montrcnt encore sur les places publiqucs sc retrouvcnt pai tout. Tout
le monde a vu ou entcndu pnrler de ces hommes qui courent les

pieds nus sur la fonte incandesceute, qui plongent la main dans
le plonib fondu ou qui appliquent sur leur langue une lame de fer

rougie au feu. Ce fait n'aui a plus rien d extraordinaire, si Ton
remarque que I'eau, k I'^tat spheroidal, r^flechit le calorique

rayonnant et que sa temperature n'atteint jamais celle de son
Ebullition. Ainsi, lorsqu'on plonge la main, l^g^rement bumide,
dans un m^tal en fusion^ I'bumidit^ qui la recouvre passe It I'^at

spb^rdidal, refldcbit le calorique rayonnant et ne s'^cbaufie pas
mtoe jusqu'^ la temperature de Teau bouillante. L'^tude da
ro^me ph^nom^ne doune done r^zplication naturelle de ces faits

en apparence si extraordinaires, qui peuvent aujourdhui se r6p6ter

dans les amphith^tres et les cours publics sans aucun danger
pour I'operateur.

On a vu plus baut que I'eau a I'etat sj)liercidal jouait un
role important dans Tune des causes des explosions fulminantes

des chaudieres k vapeur. L'auteur poursuivant ses Etudes dans

cette direction est parvenu a creer un nouveau systeme de
g^'n^teur & vapeur, ' Le principe g^n^ral de ce nouveau mode de
g^'n^ration de la vapeur reside dans la division extreme de I'eau au
iiioyen de diapbragmes perc^s de petits trous et superpose dans
rintdrieur de la cbaudi^re. On salt que la mati^e ne s'^vapore

que par ses surfaces*
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Une chaudi^re de ce syst^me ayant senlement un demi m^re
carr^ de surface de chauffe 6vapore de 38 40 litres d*cau par

lieure fous la pression de 10 atmospheres. Dans rancieri systeme

la meme clinudiere nc sanrait evaporer plus de 10 litres d'eau dans

le m^me temps et sous la mt^me pression. Le rapport eat

done : : 1:4.
Selon I'auteur, ce nouveau generateur serait absolument inexplosible

el destine jouer un role important dans notre civilisation actuelle

en errant une force domestique, souvent ffrtOmie^ £a eSe^t, le ioyei

qm imprimerait le mouvemeDt anx oul^s de I'atelier donnerait en
mtoe temps la chalear n^ceuatre, dans loiu lea dimats* li Verirteiice

de rouvrier et de sa famille. Ce aerait done k la fois an Bcnurce de
caloriea et de dynamies avec on aeul et mtee foyer.*

[P..H. B.]

WEEKLY EVENING MEETING*

Friday, April 30.

William Richard Hamilton, Esq.« F.R.S., F.S.A*, Vice Freaident,

in the Chair.

Thomas H. Huxlbt, F.R.Sm Asaiatant-Snrgeon, R.N.

Upon Animal IndividualUy.

TuiL. Lecturer first briefly described the structure of the Diphydae
and Physophoridse— pointing out the g^eneral conformity of these
uniiiials with the commoii Hydra.
They differ, however, in this important respect; that the body

m vldch the eggs are developed is in Hydra, a simple process

;

while in the Diphydse and Physophoridts the corresponding body
presents every degree of complication from this form, to that of a
free-swimming, independent '* Medusa*"

Still more striking phenomena were shewn to be exhibited hy the
Salpie. In this genus each species has two forms. In the example
chosen these forms were the S. democratka, and the S. mneronala;
the former is solitary and never produces ova, but developes a'^pecu-

liar process the " gemmiferous tube upon which, and from which
the associated Salpae mucronatse are formed by budding.

* On trouvcra dcs dc'tails plus otcndus sur ce sujet dans la 3' ^dit. d'un
f)|)uscuk' (lur I'autLur ( spine ()uuv(iir publier prochaincmcnt ct (pit a pour titles
^ouctUe Bt unclic de I'hijstnue ou Eludes sur les cvrps a I'Elat tq/hcroidai.
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Each of these carries a single ovum, from which the first form is

mgtin developed.

The Salpa mocronata. which is thus produced from the Salpa de*
mocratica, is just as highly organized as the latter. It has as com-
plete a circulatory, nervous, and digestive apparatus, and moves
about and feeds as actively ; no one unacquainted with its history

would drpam of it? bein^ other thaa a distinct individual aDimal> and
for such it has hitherto passed.

But the Salpa mucronata has exactly the same relation to the S.

democratica that the free-medusiform eg-g-producing body of Physalia

or Velella has to the Physalia or Vclella ; and this free-mcdusiforra

body is homologous with the fixed medusiform body of Diphyes ;

which again is homologous with the semi-medosiform, fixed body of

a Tdbolaria and with the egg-produebg process of the Hydra.
Now as all these bodies are homologous with one another, one of

two conclusions is possible ; either, considering the Salpa mucronata
to be an individual, we are logically led to look upon the egg-
producing process of Hydra as an individual also« which seems
absurd.

Or starting with the assunjption that the egg-producing process

of Hydra is a mere organ, we arrive at the conclusion that the Salpa

mucronata is a mere organ also : which appears e(|ually startling.

The whole question appears to turn upon the meaning of the word
*' individual."

This word the Lecturer endeavoured to shew uiways means, merely,
" a single thing of a given kind."

There are, however, several kinds of Individuality.

Mntfy, there is what may be called arbiiraiy individuality, which
depends wholly upon our way of regarding a thing, and is therefore*

merely temporary : such is the individuality of a landscape, or of a
period of time ; a century for instance.

Secondly, there is an individuality which depends upon something
else than our will or caprice ; this something is a fact or law of co-

existence which cannot be materially altered without destroying the

individuahty in question.

Thus a Crystal is an individual thing in virtue of its form, hard-

ness, transparency, and other co-existent qualities
; pound it into

powder, destroy the co- existence of these qualities, and it loses its

individuality.

Thirdly, there is a kind of individuality which is constituted and
defined by a fact or law of succession. Phenomena which occur

ID a definite cyde are considered as one in consequence of the law
which connects them.

As a simple instance we may take the individuality of the beat of

a pendulum. An individual beat is the sum of the successive places

of the bob of the pendulum as it passes, from a state of rest to a
state of rest again.

buch iii the individuahty of living, organized beings. Every or-
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ganized being Mat been fonnleaa and will agun be formkM ; the indi-

vidml animal or plant is the of the incessant changeSj which
SQceeed one another between these two periods of rest.

The individual animal is one beat of the pendulum of life, birth

and death are the two points of rest, and tlic vital force i« hke the

velocity of the piiuluium, a constantly varvi]i^ quantity between

these two zero pomts. The different forms which an animal may
assume correspond with the successive places of the pendulum.

In jiiaii hiujstli, the individual, zoologically speaking, is not a

state of man at any particular moment as infant, child, youth or

man ; bat the anm of all these, irith the implied Act of their definite

succeasion.

In this case* and in most of the higher animals, the forma or
states of the individiial are not naturally separated from one another

:

they fmsa into one another, undistingoishably.

Among other animals, however, nature draws lines of demarcation

between the different forms ; thus, among insects the individual takes
'

three forms, the caterpillar, the chrysalis, and the butterfly. These
do not pass into one another insensiblv, but are separated by appa-

rentlv sudden changes ; each chansre being: accompanied by a sepa-

ration of the individual into two parts. One part is left behind and
dies, it receives the name of a skin or cast ; the other part con-

tinues the existence of the individual under a new funn.

The whole process is called Kcdysis : it is a case of what might
be termed eweentric fission.

The peculiarity of this mode of fission is ; that of the two portions

into whidi the individual becomes divided at each moult, one is

unable to maintain an independent existence and therefore ceases to

he of any importance ; while the other, continues to carry on all

the functions of animal life and to represent in itself the whole
individuality of the animal. From this circumstance there is not

objection to any independent form being taken for» and spoken of

as the whole individual, among the higher animals.

lUit among the lower animals tin- mode of representation of the

individual is different and any indcin ndent form ceases, iu many
cases, to represent the whole individual; these two modes, how-
ever, pass into one another insensibly.

The best illustration of this fact may be taken from the develop-

ment of the Ecbinodenus, as it has been made known by the brilliant

discoveries of Professor Miiller.

The Echinus lividus stands in the same relation to ita Flnteos, as

a butterfly to its caterpillar ; in the course of development only a
slight ecdysis takes place, the skin of the Plutens becoming for the

most part converted into the skin of the Echinus.

But in Asterias, the Bipinnaria which corresponds with the Pla-

tens, gives up only a portion of its integument to the developed

Asterias ; the remaining and far larger portion lives for a time after

its separation as an independent form.
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The Bipiimaria and the Starfish, are as much forms of the same
individual as are the Pluteus and Echinus or the caterpiUar and hut-

terfly : hnt here the development of one form \» not necessarily

follo^v( d by the de^ti uction of the other, and the individual U» for a
time at any rate, represented by two co-existing forms.

This temporary co-existence of two forms of the individLuil might
become permanent if the Asterias, instead of carryinp; off the intes-

"

tiual canal of the Bipinnaria, developed one of its own ; and this is

exactly what takes place in the Gyrodactylus, whose singular de-

velopment has been described by Von Sieboid.

But the case of the Gyrodactylus affords us an easy transition,to

that of the Trematoda, the Aphides, and the Salpv, m which the

mutual independence of the forms of the individual is carr*ied to its

greatest extent ; ?n that even on anatomical grounds it is demon*
atrable that the difference between the so called " skin " of the
caterpillar, the free Bipinnaria, and the Salpa democratica is not la

kind, but merely in degree.

Each represents a form of the individual ; the amount of inde-

pendent existence of which a form is capable* cannot affect its homo-
logy as such.

TheXectnrer then proceeded to point out that the doctripe of the

Alternation of Generations " and all theories connected with it, rest

upon the tacit or avowed assumption " that whatever animal form
bas an independent existence is an individual animal," a doctrine

which, he endeavoured to shew, must if carried out, inevitably, lead

to absurdities and contradictions, as indeed Dr. Carpenter bas already

pointed out.

There is no such thing as a true case of the ** Alternation of Ge-
nerntion? " in the animal kingdom ; there is only an alternation of

true generation with the totally distinct process of Gemmation or

Fission.

It is indeed maiatained that the latter processes are equivalent to

the former; that the result of Geniuiatiou as much constitutes an

individual, as the result of true Generation; but in that case the

tentacles of a Hydra, the gemmiferous tube of a Salpa, nay, the legs

of a Centipede or I^obster must be called individuals.

And if it be said that the hud must have in addltkm the power
of existing independently, to constitute an individual ; there is the

case of the male Argonaut, which has been just shewn by H. Mialler

to have the power of detaching one of its arms (a result of gemma*
tion) which then lead? a separate existence as the Hectocotylus.

Without a misuse of words, however, no one would call this a
separate individual.

In conclusion the Lecturer stated bis own views thus s

The individual animal is the sum uf the phenomena prtbtuted by a

Digitized by Google



188 NOTICSS 09 TBM HSBTINOa lAprU 90,

single life : in other words, it is, »11 thote aniouil forms which pro-

G^d from a sin^^le egg, taken together.

The mdiviciuul is lepresented in very various modes in the Animal
Kingdom : these modes pu^^ insensibly one into the other, in nature ;

but for purposes of clear cotuprehensioQ they may be thus distin-

guiahcd and tabulated.

Representation ofthe Individual.

I. By Saoceasive Infieparable Forms*

AsearU. A. Forms little diflerent = Growth.

Triton, B. Funns iiiarkedly different =: Metamuiphosis.

II. By Successive Separable Forms,

1. Earlier Forms not Independent.

Cockroach, A. Forms little different = Growth with f^dveis.

Beetie. B. Forms markedly different s= Growth with Meta*
morphosis.

2. EarUer FarmparUt^y Indepemknt,

Starjish.

III. By Successive and Co-existent Separable Forms.

f ^

a, Eiiermd GemmatUM, b. Internal Gemmaium,

A. Forms little diffenrnt. All the forms produce eggs,

uHL. } Gyrodactulu*.

B. Forms markedly different. Last forms only produce eggs.

Last t orras produced.

Generally

:

Medusa. } Fluke.

Locally

:

Salpa. } Aphis.

These various modes of Representation of the Individual are ulti-

mate facts. One is neither more nor less wonderful or explicable

than another
;
any theory which pretends to account for the Suc-

cessive and Co-existent forms of the Aphi;*- individual, must also

account for the Successive forms of the Beetle-individual or of

the H<)rse-individual— since they are phenomena of essentially the

iNUne nature.
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When the forms of the Individual are independent it becomes
desiraUe to have some special name by which we may denote them
so as to avoid the incessant ambiguity of the two senses of the word
individaal. For these forms the Lecturer some time ago proposed

the nnme " Znohl.** Thus the Salpa-individual is represented by
two Zouids ; the Fluke by three ; the Aphis by nine or eleven, &c.

The use of this term is of course a mero matter of convenience

and has nothing to do with the question of Inclividuaiity itself.

[T. H. H.]

In the Library were exhibited :
—

Leadbeater's Cockatoo; and Aostraltan Birds. [Exhibited by
Messrs. Leadbeatpr?!.]

Specimens of the Flora of South Africa, recently brought over by
Mr. P. Wicks.

Idol in Granite— Clay heads and Figures, from the Pyramids at

Mexico — Mediaeval Copper Vase and Spoon •— Chinese Compass,
and Cup. ike.— Specimen of Ancient Papyrus— Handle of Knife,

in carved wood (from Strawberry- hill)— Eve," in Roman
Bronze—-Head of a Fann> from Carthage. [Exhibited by Dr.

W. V. Pettigrew, M. R. I.]

View of a Momitain Stream, sketched in the tVopics, by P. W*
Justyne. Esq.

Greyhounds in Bronze «— Inlaid Marble Table from Derbyshire—
Two Septaria Slabs firom the Oxford Clay—Two Marble Vases
copied from the Etruscan— Beautiful Specimen of Gold in Quartz*

from South Australia (value £70)— Stereoscope with two slides

of Minerals, by Mr. Tennant.

Minerals and other Objects, from the Royal Institution Museum.

Mr. C. Varley exhibited by the Microscope, Embryo Snails, shewing
the action of the heart, &c., the circulation of the Sap in the'

Nitella* and the Trumpet-shaped animalcules.
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ANNUAL MEETING.

B^iturday^ May 1.

William Tulk, EtSQ,. M.A. F.R.S, Treasurer aud Vice-Pre«ddeQt»

in the Chair.

Tlie Annual Report of the Committee of Visitors on the State of
the Institution was read and adopted.

Thanks were voted to the President, Treasurer, and Secretary,
to the Committees of Manaurers and Visitors, and to Professor
Faraday, lur their sci vices lu ihe lustituUon during the past year.

The foDowing Gentlemen were ananimously elected as Officers for
the ensuing year :

—
PaxsiDBNT^The Bake of Northumherland, F.R.S.

TaicAsuaBR-- William Pole, Esq. M.A. F.R.S.

bKCKKTARY— llcv. Juhu iiarluw, M.A. F.R.S.

Managers.

William "Wilberforce Bird, Esq.

William Thomas Krande. Esq. F R.S.

B. Bond Cabbea, Esq. M.P. F.K.S
Capt. Henry John Codrington, R.N.
J. Griffith Cole, Esq. M.A.
George Dodd. Esq. M.P, F.S.A. •

Sir Charles Fellows.

Aaron Asher Goldsmid, Esq.

William Robert Qmw, Esq. M.A.
F.R.S.

Lord Londesboroiigh, K.C.H. F.R«$.
Geoi gi' Moore, Escj. F.R.S. F.8.A.
Frederi^-k rollock, Esq. M.A.
Lewis Powell, MtD.
John Webster, M.D. F.R.S.

Professor C. Wheatstone, F.R,S«

Visitors.

J. G. Appold, Esq.

J. C. Burgoyne, Esq.
Vrniiatn Carpmad, Esq.
T}i()inas Davidson, Esq.

Walter Kwer, K^r\. V.R S.

Augustus Bo^ui Granvdle, M.D. FH.S.
F.L.S.

Col. J. G. Griffith.

Sir John Hall, Bart. F.R.S.

John Uennen, M.D.
Edward Kater, Esq. FJ11.S.

Thomas Littl^ Esq.
Lord Lovaine.

Edward Meryon, M.D.
WUliam Noble Rule, Esq.

Alfred S. Taylor, MJ>. F.R.S.
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G£N£RAL MONTHLY MEETING.

Monday, May 3.

Lewis Powell, M. D. in the Chair.

John George Appold. Esq. Frands Llovd, Esq,

John George Dodson, Esq. Rev. Cyril

William Wyndham Homer, Esq.

were admitted Members of the Royal Institutioa.

Wentworth William BiiUer. Esq. AugnBtos Oliver ShaVapeare

Edw. R. Drury. Esq. MaBsey* Eaq.

Richard.Jennings, Esq. Rev. BVederick D* Maarice,

were duly elected Members of the Eoyal lastitutioa.

William Thomas Brandr, Esq., F.R.S.L. & E. was unanimously
elected lionoiary iVoieasor of the Royal Iiidtitiition.

The Secretary reported, that the Managers had acceded to a

proposal from Dr. John Conollt to deliver a Course of Twelve
I>ecture« " on Insanity," on Mondays and Wednesdays at 4 o'clock*

P.M. commencing on Wednesday^ May 5th.

The Presents received since the last Meeting: were laid on the

Table and the thanks of the Members returned fur the aame.

From
Aetuaries of Oreai Britain, Inttitute «/.— ConBtitatioD and Laws ofthe Institute.

8vo. 1851.
The Arpumnro Magazine, Nos. 5, 6, 7. 8vo. 1852.

Art hUects, Royal Institute of British— Proceeding for April, id52. 4to.

Atiatic. Society of Bengal— Journal, No. 224. 8vo. 1 852
Astronomical Societyy Royal— Monthly Notices, Vol XII. No. 4. 8vo. 1853.
Bell, Jacob, Esq. {the Editor)—The Pharrrmceutical Journal for April, 1852. 8vo.
Canthnd^e Philosophical Society—Transactions, Vol. IX. Part 2. 4to. 1852.

Chemical Society— Quarterly Journal, No. 17. 8vo. 1852.

Civil Bngineer^t intiUuHoti * Proceedings for April, 1852. 8vo.
FJitor— The AthcnfTum for March, 1852. 4to.

Editor— The Medical Circulnr for April, 1852. 8vo.

EUis, Messrs. (Ejceter)— Map shewing the Time, kept by Public Clocks in Various

Towns in Great Britain. (April, 1, 1852 )

Faraday, Professor— Text-book of Mechanical Philosophy, by the Rsv. R.
Walker. M. A*., F.R. S., Part I. Mechanics. 16mo. 18.51.

Kaiseriiche Akadeinie, Wien:— Denkscbriften, Math.-Nat. CUsse, Dritter

BsDd, Ente Uefemng. 4to. 1851.
Sitzungsberichtc, Math Nat. Clasae, VII Band ; 3, 4, 5 Heft. 8V0. 1851-2.

PliU.-Ui«t. Clssse, VU fisod; 3, 4, 5 Heft. 8vo. 185i-2.
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Faradof, Profexsor— ccmtinned :

Archiv fur Kunde Osterreichischer Geschicbtsquellen, VII B&nd ; 1 and 2 Heft
8vo. 1S5K

Notizenblatt. Not. 19—24. 1851 ;— Nos. 1, 2, 1852. 8to.

Monumenta Lini^'Dr^p PaleoslovenicsB e Codice Siiprulicnsi, cdidit P. MUdoaicb.
8vo. Vindoboiiee, 1851.

Vertuch dner Geichicbte der Pflanzenwelt, von Dr. F. Unger. Wien» 1852.
Systema Hdminthum ftuctora Ciiolo Bfauiitio Dieting. Vol. II. Vindoboote,

1 en !

.

Her Majesty's Goremtnent {by Sir H. De la Beche.)— Records of the School of
Mines and of Science applied to the ArU, Vol. I. 8vo. 1852.

{By Col. Mm, AoMne)— BfagnetiGal and Meteorological Obaervationt at

Hobarton, Vol. II. 4to. 1852.

Holdsworth, J. H. Esq.— Holdsworth's Water-Bulkheads, for reducing the
Temperature and Arresting Fire m Ships or Vessels. 8vo. 1852.

Hen. Satt Indim Ccmpanp—Bombay Meteorological Obaervations for 1S47*
4to. 1851.

Horticultural Society of London— Journal, Vol . VII. Part T 1 . 8vo. 1 w 5 3

.

Lavell, E. B. M. R. 1. {the Editor) —The Monthly Digest for April, 1852.
8vo.

Nerth, John, Esq., F,RJS., M.R.I.—The Anatomy of the Human Gravid Uterut
exhibited in figures ; by William Hunter, (Publitbed by tb^ Sydeobam
Society.) fol. 1851.

OlMra, B. Eiq., F.R.S., ilfjR./.«-^ Human Uk, the Phenomena of the Divine
Nature and Capacity for Perfection ; by o« 'J^fkfoi Xcipovpyoe. Part I.

The Material Life. 16mo. 1852.

rhillijrps, Sir Thomas, Bart., F.R.S., M.R.I.— The Cambridgeshire Visitation, by
Henry St. George, 1619, from MSS. Phillipps No. 63. Edited by Sir T. P.

Bart. fol. 1840.

The Visitation of Mi(Idlrf;rx begun in the year IfiHS, by Willinm Rv]nv, Esq.
Lancaster, and Hem v Dcthick, Rouge Croix, Marshals and Deputies to Sir

Edward Bysshe, Knt. Ci&riencieux King of Arms. fol. 1820.

Oxfordthire Monnmental Intcriptiont (from the MSS. of Anthony i Wood,
Dr. Hntton, and Mr. Hinton.) fol. 1825.

Poynl Svcifty of London— Transactions for 1851, Part II. 4to. 18.52.

Proceedings, No. 76. and Vol Vi. No. 11. 8vo. 1851-2.

Seoffem, John, M.B.» F.S.A. (theBdUor)—The Chemical Reoovd for April,

1852. 4to.

StaiUticai Society i^Lmhn^Joanail, yo\.X\,M, I. 8vo. 1852.
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WEEKLY EVENING MEETING,

Friday, May 7.

W. R. Grovk, Esq. M.A. F.R.S. Vice President, in the Chair.

PROFB880R EdWARD FoRBBS, F.R.S.

Oil the supposed Analogy between, the Life of an Individual and the

Duration of a Species,

In Natural Hi^torv and Geology a clear understanding' of the rela-

tions of Individual, Species, and Genus to Geological Tnue and
Geographical Space is of essential importance. Much, however, of

what It generaUy received concerning these relations will scarcely

bear dose investigation. Among questionable, though popular no-
tions npoii this simjeet the Lecturer would place the belief that the

term of duration of a species is comparable and of the same kind
with that of the life of an individual.

The successive phases in the complete existence of an individual

are Birth, Youth, Maturity, Decline, and Decay terminating- in Death.

Whether we reg-ard an individual as a single self-existing organism
however produced, or extend it to the series of organisms, combined
or independent, all being products of a snigle ovum, its term of

duration can be abbreviated but not prolons!"ed indefinitelv, nor can

the several phases of its existence be repeated. Conditions may
arrest or hasten maturity, or prematurely destroy, but cannot, how-
ever favourable, reproduce a second maturity after decline has com-
menced.
Now, it is believed by many that a species (using the term in the

sense of an assemblage of individuals presenting certain constant

characters in common, and derived from one original protoplast or
stock) passes through a series of phases comparable with those

which succeed each other in definite order during the life of a single

inHividual,— that it has its epochs of origin, of m iturity, of decUne
aiid of extinction, dependent upon tlie laws of an inherent vitality.

If this notion he true the theory of (icology will be proportion-

ately affected ; since in this case the duration of species must be

regarded a? only influenced, not determined, by the physical condi-

tions among which they are placed ;— and, thus, species should

chsncterise epochs or sections of time, independent of all physical

changes and modifying influences short of those which are absolutely

No. 13. P
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destructive. Now, g:eological epocli?, as at present nnrlerstood,

are dufined by peculiar assemblages of species, and the auiouDt of

chanii^e in the or<^auic contents of ])roximate formations or strata is

usually accepted as a measure of the extent of the disturbances that

affect them. Yet this latter inference, involving as it does the sup-

position that the spread and eontmmty of species m time » depen-

dent upon physical influences, is adverse to the notion of a life of a

Species as stated above.

If we seek for the origin of this notion we shall find that it has

two sources, the one direct ; the other, indirect. It is not an

induction, nor pretended to be, but an hypothesis assumed through
apparent analogies. Its first and principaJ source may be discovered

in the comparison sug-j^cstcd by certain ncccssarv phase? in the

duration of the species with others in the life of an individual, such as

each has its commencement, and each has its cessation. Geologicfd

research has made known to us that prior to certain points in time

certain species did not exist, and that after ceitain points in time

certain species ceased to be. The commencement of a species has

been compared with Birih, the extinction with Death, Again, many
species can be shown to have had an epoch of EQ&ximum develop^

ment in time. This has been compared with the maturity of the

individual.

Between the birth of an individual and the commencement of a
species in the first appearance of its protoplast, the analogy is more
apparent than real. We know how tlie former phenomenon takes

place, but we have no l<no\vledg"e of the latter.

Between the maturity of the individual and the maximuna de-

velopment of a species there is no true analogy, since the latter

can easily be proved to be entirely dependent on the combination of

favouring conditions, and during ihe period of duration of a species

there may be two or more epochs of great or even equal develop-
- ment, and two or more epochs of dedine alternating with epochs

of prosperity. The epoch of maximum of a species may also occur
during any period in its history short of the first stage. Geological

and geographical research equally show that the flourishing of a
species is invariably coincident with the presence of favouring^ and
its decline with that of un£eivourable conditions. Hence there is no
analogy between the single and definite phase of maturity of the

individual and the variable and sometimes often repeated epochs of
luxuriant development in the duration of a species.

Between the death of the individual and the extinction of a

species there is an analogy only when the former event occurs
prematurely through the influence of destroying conditions. But

. in their absence, an individual after its period of vitality has been
completed must necessarily die; whereas we have no right to

assume that such would be the fate of a species so circumstanced,
since in every case where we can either geologically or geogra^
phically trace a species to its local or general extinction, we can
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connect the fact of its disappearanGe with the evidences of physical

obanges.
[The Lecturer illustrated these points by diagrams and special

demonstrations, selecting for explanation two local cases, the one
marine and the other fresh-water: the former taken from the

^olo^cal phenomena of Culver cliti and the neighbuaring' ]mys in

the Isle of Wight« of which a beautiful and original model had been
conuaaimicated by Captaio Ibbetson for the purpose, and the latter

from his own recent researches (unpublished) on the succession of

organic remains in the Parbeck strata of Dorsetshire* conducted as
part of the laboars of the Geological Survey of Great Britain.]

The second and more indirect source of the notion of the l^e of a
tpeeies may be traced in apparent analogies, half-perceived, between
the centralization of generic groups in time and space, and the
limited duration of both species and individual. But in this case
ideas are compared which are altogether and essentially distinct.

The nature of this distinction is expressed among the following

propositions, in which an attempt ih uuidc to contrast the respective

relations of individual^ specieb', and genus to Geological time and
Geographical space.

A. The tndimdmt, whether we restrict the word to the single

organism, howeyer produced— or extend it to the series of

organisms, combined or independent, all being products of a
single ovum—'has but a limited and unique existence in time,

which short as it must be, can be shortened by the influence of
unfavourable conditions, but which no combination of favouring

cimim^'tances can prolong beyond the term of life allotted to it

according to its kind.

B. The species, whether we restrict the term to assemblages of

individuals resembling each other in certain constant characters,

or hold, in addition, the hypothesis (wanaiited, as might be shown
from experience and experiment), that between all the members of

sncfa an assemblage there is the relationship of famUy. the

relationship of descent, and consequently that they are all the

descendants of one first stock or protoplast (how that proto-

plast appeared is not part of the question)— is like the individual

in so much as its relation to time are vmqtte : once destroyed, it

never reappears.

But, (and this is the point of the view now advocated) unlike

the individual, it is continued indefinitely so long as conditions

favourable to its difJnsion and prosperity— that is to say, so long

as (o/iditions favourable to the production and sustenance of the

individual representatives or elements are continued coincidentlg with

its existence.

[No amount of favouring conditions can recal a species once

destroyed on this conclusion, founded upon all foots hitherto

observed in palaeontology, the value of the application of Natural

History to Geological science mainly depends.]
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C. The genus, in whatever degree of extension we use the

term, so long as we BipiAy it tu an assemblage of species inti-

mately related to each other in commoo and important features

of organization, appears distinctly to exhibit the phenomenon of

centralization in both tme and space, thoogb with a difference*

since it would seem that each geiuis has a iffit^ centre or area ef
develi^nneiU in time, but in geographical space may present more
centres than one,

a. An individual is a positive reality.

b. A species is a relative reality.

c. A genup is an aljstraction—• an idea— but au idea im-

pressed on natuie and not arbitrarily dependent on man's con-

ceptions.

a. An individual is one.

/3. A species consists of mant/ resultingfrom one.

y, A genus consists of more or fewer of these tntmies reeuUuuf

from one linked together not hy a reUtthnship of descent bat
an affinity dependent on a divine idea.

And, lastly*

a. An individual cannot manifest itself in two places at once

;

it has no extension in space ; its relations are entirely with time,

but the possible duration of its existence is regulated by the law
of its inherent vitality.

b. A speeies has correspondent and exactly analogous relations

with time and space,— the duration of its existence as well as its

geographical extension is entirely regulated by physical conditions.

c. A genus has dissimilar or only partially comparable relations

with time and space, and occupies aieas in i)oth having only
partial relations to physical conditions.

The investigation of these distmctions and relations form tbe
subject of a great chapter in the Philosophy of Natural History.

That Philosophy contemplates the laws that regulate the manifesta-

tion of life exhibited in organized nature and their dependence upon
and connection with the inorganic world and its phenomena. None
teaches more emphatically the difficulties with which man's mind
must contend when attempting to comprehend the wisdom cm-
bodied in the universe, and none holds out a more cheering
prospect of future discovery in fresh and unexpected fields of

delightful research.

[E. F.]

In the Library were exhibited :—
Several Cases of Moths, Butterflies, and Beetles,— andTarions Rep-

tiles, from the Zoological Society.

Specimens of Electro-Plate, in Silver, Bronze, &c. [Exhibited by
Messrs. Elkingtons.j
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Ino and Bacchus — Little Nell— Psyche, in ChevertOtt*B Machine
Sculpture. [Exhi!)ite(I by W. T. Copeland, Esq.]

Partridge and Woodcock, worked in Leather, in imitation of Wood-
Carviiig. by Mr. W. Sanders.

Portraits of John Dalrymple, Esq,, F,R.S. and ofDr. Holland, F.R.S.,
by J. Z. Bell. Esq.

Mr. C. Varley exhibited several interesting objects by the Micro*
scope.

WEEKLY EVENING MEETING,

Friday, May 14.

Sir Chablbb Fbllow8> Vice-President, in the Chair.

Thb Rbv. Edwin Sidney,

On the Rise of the Sap in the Spring^

Aftbr a few prefatory obsenrations, the speaker divided the subject

into four parts which he proposed to consider in order. 1. A
short description of certain physical phenomena to be regarded as
preparatory. 2. Theur application to the known organism of vege-
table structures. 3. The circumstances under which these organisms
will be called into that activity which may be regarded ns the

proximate cnnse of the rif=e of the sap in the spring. 4. The
difTosion of the sap through the plant. The inquiry was limited

of course to plants of our own chmate.

1. In dircct'mir attention to the first part of the subject, it was
observed that vitahty must not be disresfarded. The mosff chemical

and physical forces fail to explain nil. Vital force is mysterious, it is

true, but so are all forces. If there were not a Uving formative force su-

peradded above dead physical forces, all the varieties of organized sub-

stances could not originate as they do from a simple vesicle. The phe-
nomena now to be considered were those of capillarity and endosmosis.

The former is greatly affected by temperature, and the imbibition due
to it differs much in different liquids and solutions. Endosmosis is

known as the phenomenon of the mixture of two liquids of unequal

density through a membrane, accompanied hy a change of volume.

It is called endosmosis when the volume increases, cxosmosis when
it diminishes. It is generally, hut not always, found that when the

heavier liquid is above the hghter, mixture is accelerated by the

interposition of the mcuibrane. Other tbins^s equal, the force of

the current varies as the excess of the denbity of the interior

hquid proportional to water. A current with a pressure of several
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atmocphem Is prodacible by albamen.— There are those who
regard capillarity and endosmosis as modifications of the same
attractive force ezistiog bewecn solids and liquids. But difTerent

conditions are required. Capillarity is a statical eflFect, and so

differs from the double current of endo?rtiosis and cTo«mosis.

2. lu applying; these phenomena to the vegetable or^nism, it

wn« noticed that plants have no particular vessels carryiner nutrient

iiuids, but their open tubular structure is a condition favorai )le to ca-

pillarity. Plants have ducts, and so called vessels ; but the latter,

except at certain times, contain air, and arc not in connectioii with

the stomata. The fulnesB of the ducts is doe to capillarij^. The
strnctore of plants is IsTOorable to endosmosis; the life of a
cell involves an act of it. It is promoted by the thiekening of

the cell contents due to evaporation and other causes, and new
materials are furnished by the lighter fluids surrounding the cells.

The fine extremities of the roots are in the condition of the

interposed membrane, and thus we have conditions of endosmosis—
a vessel with organic sides, an exterior lir^uid capahle of being-

imbibed by this tissue, and an internal liquid also capal)le of being
imbibed by tins tissue, of mixing with the exterior liquid, and per-

meating the tissues. The force detected at the root appears

throug^hout the system ; and it is obvious that the contiguity of

the cells to each other is promotive of an niterchange of contents

by endosmosis. Juices may be collected from plants by boring

;

and while the sap movements sre active, the higher the bore the
thicker the jnice :^ and albumen, the fluid most forctble in endoe-
mosis» is closely connected with prateine compounds found ia

develo])ing cells. The more active the development, the denser
the fluid ; insoluble starch is found in the cells when store is re*

quired, and when nutrition is active it is changed into gum«
dextrine, and sugar. Tlie nature of the cells, vessels, &C. spoken
of was illustrated by diagrams.

3. In proceeding to the third point it was observed that the
movements under present consideration were not rotations or mere
movements of cell contents, nor could they be regarded as having
any analogy witii the circulation of animal fluids through arteries

and veins. They are the movements by which nutrient fluids are
conveyed to the oi^gans of development. To aid in this conveyance
two agencies appear, endosmosis and capillarity. If at any one
time all the cells of a tissue contain a fluid ofequal density, endoa*
mosis takes place in those which come into immediate proamity to
water, which dilutes their fluids and sets up the conditions of endos-
mosis between them and the next cells. Where evaporation is most
active, there is the greatest concentration of sap; therefore the stream
is towards the green parts and buds. The rise of the sap, generally,

may be regarded as effected by the increased density of the fluids as

they a])protich the seat of the evaporating process. Curious experi-

ments by Mr, Lawcs, which were detailed by the aid of drawings.
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taught thai for every grain of solid matter fixed in the plants tried

when healthy* two hundred grains of water passed through by evapo-

ration. CapiUaritjr due to the ducts must also be taken into accoont
m the rise of the sap. As regarded its rise in the spring, when the
Ttgorous movement so well known takes place, a distinct explanation

could be given. Here several experiments of 11 alei^ werementioned as
examples of ingenious method, but the true inferences could not be
made at that time for want of knowledge. The quiescence in winter is

due to the way in which evaporating surfaces arc closed, and even
senled up, 80 that capillarity, which does not take place in sealed tubes,

cannot act. The cells of buds arc Uu n tilled with thin fluids. As
spring- advances, the thickening takes place under the influences of
licat and moisture. Now we have the conditions of strong endos-

mosis. Development takes place, next comes evaporation, and
capillarity acts. These two larces are therefore brought into full

play, and the whole cellular chain is put into action from root to bud.
In monocotyledons the upward course is through the most newly
formed tissues, which are in the interior of the stem. In dicotyle-

dons it passes along the last formed tissues of the wood, forming a
pabulum for the cambium. All young tissues are permeable to tiie

absorbed fluid, and whatever is formed of a soluble nature in one
part of the plant, is convcyable to another. Thus a compound
formed in the leaf may find its way to the stem and even the roots,

which latter is most Hkcly to take place in the autumn, and indeed

goes to explain what is called root-action at that scaj^on.
'

4. The last point was the diffusion of the sapf* This subject is at

present by no means in a settled condition by reason of differences

of opinion, and the influence which the long received views of a
regular descent of sap, after elaboration in the leaves, still has upon
many persons. Tliere is» however, no proof whatever of the forma-

tion of ligneous tissues in the leaves, and the old theories of Du-
hamel and others are not to be maintained. Still it is not to be for-

gotten that it has already been shewn that compounds formed in the

leaves may pass downwards, therefore the possibility of a descending

sap remuiiis, while there is no general demonstration of the fact.

Ascent and diffusion may be regarded as suthcicnt to account for all

the phenomena of growth. The old arguments in favour of a
descending liber current in exogens, such &s ringing the bark and
gratung, are capable of other interpretations than those which they

have received. A remarkable specimen of stock and graft was
shewn, to prove that their growths were perfectly distinct, though
nourished by a common food. If there were a descending bark sap,

could this be so ? The fact is, the new annual rings are formed

out of a cell development of the cambium. To shew that the proper

expression for the distribution of the sap is dij^ushn, an account was
given, and drawings shewn, of some very remarkable experiments on
a horse-chc^^nnt, at Glassnevin near Dublin. They tended to prove

that when the sap-tluw from cell to cell was interrupted by the al-
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burntim and cambium Leing- cut across, it at once diverg-ed laternllv.

There was nothing^ to indicate a vertical descent, but, on tlic conlrary

the current by endosniose took the directK us indicated by circurn-

StaDces. W hen also we consider the piu i oniena exliibited bv cut-

tings of plants turned up&ide downwards, they indicate dilTiision,

according to the physical laws which have been considered, rather

than BucE movements as bave been 8o long attributed to currents of

sap. If these facts be coupled with the proofs that may be giTen

that the upward and downward channels so often taken for granted
by vegetable physiologists have no ostensible existence* it must be
allowed that the old theories, however fascinating, must give way,
and the movements of the nutrient fluids be interpreted on sound
principles. We shall be safe in speaking of the diffusion of these
fluids as taking- place according to the law^s which have been demon-
strated, and which must be con^-idcrcd as prevailing, not only as we
know they do, in amorphous cellular masses, but in regularly or*
gaiiized structures.

The speaker concluded by apologizing for bringin<i^ this subject

forward before such an audience, but his design was to excite

to inquiry into the phenomena alluded to as amongst the most
interesting that could occupy the attention. In the course of the
evening there were also cited some experiments by the speaker on
parts of plants in active growth with ozonometric tests, which mani-
fested such actions as would consist with the idea that either

ozone, or oxygen tending to act like ozone, was in some manner
present at the placet tested. If so, these phenomena might tend to
throw ucw and important light on the chemistry of vegetable life.

[£. S.]

In the Library were exhibited

Casts of the Venus de Medicis, Venus of Melos* Apollo Belvedere,
Laocoon, Dying Gladiator, Head ofJupiter, (reduced by Machinerv).
[Exhibited by R. Westmacott, Esq.]

The Theseus and Ilyssus,— Machine Sculpture, by Mr. Cheverton.
Bourdon's Metallic Barometer and Steam-Gauge, with enlarged

models. [Exhibited by Mr. Dewrance.]

Model of Appold's Self-regulating Friction-break,— Labour-Machine
for Prisons. [Exhibited by J. G. Appold, Esq., M.R.T.]

A New Instrument for Drawing Ellipses, by Dr. Roxburgh, M.R.I,
Crystals of Sulphate of Quinidin ; and Specimens of Cast Iron,

Ancient and Modern. [Exhibited by T, N. R. Morson, Esq
M,R.I.]

'

Photograph Portrait of Biot by M. Regnault [fe^xbilHted by Mr.
Faraday.]
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Portraits of Sir B. C. Brodie and the Rev. T. £agles« and Sketch of

a Poor Irish Girl, by J. Z. Bell, Esq.

15 Ammonites from the Secondarv' Fontiatioiis, Exhibited bv Mr.
• ^

Tcnnaot ; and an Engraving of the *' Ammonites Hcteruphyllus/'

presented by him to the Royal loetitutioii Library.

^Tr. Varlcy showed by the ^Microscope the beating of the heart in

the AIoDOculi and Wheel^aDimalctiles.

WEEKLY EVENING MEETING,

FViday, May 21.

W. B. Giiov£, Esq., M.A., F.R.S,, Vioe-Fk^ent.

in the Chuir.

B. C. Brodib, Eb^.

On the AUotropk Changes of Cerimn EhmenU.

The earliest conception of the nature of a chemical Bubstance was
limited to the knowledge of the ultimate or elemental particles into

which it could be broken up. To this after a time was added that

of the proportion in which these elements were combined. But this

too proved inadequate to explain the chemical difference!^ of bodies,

especially their dynamic difFerenccs, that is, the dilR init modes of

change of which they are susceptible— why for example, from
certain bodies containing many atoms of hydroeren, one of these

atoms can readily be removed and replaced by a metal, while no
skill has yet effected a similar exchange with a second. The progress

of discovery, moreover, eBtablished beyond a donbt the eristence of a
class of bodies consisting of the same elements, combined in the

very same proportions, which yet differed in their chemical and
phjmcal properties. To meet these and other difficulties, gradually

arose an idea new to chemical science, the idea of structure or
chemical ffurmt in the elaboration of which, chemists of late years

have been principally enn^aged. The way in which this conception

has been applied to explain the relation of isomeric bodies may be

seen by the following illustration. Representing water as^ O, alcohol

C H
is represented as ^ O ss O, and methylic ether as

3 O. s H5 O. This last substance is identical with
C, H
C, H
alcohol in its elemental constitution, but differs from it in its
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chemical reactions. This difference is expressed bv assuming that

the hydro-carbon is differently disti il)uted in the two substances.

Looking at the above fonuuhv, it will be perceived that the con-
version of tlie one substance into the utlu r would be effected by the

transference of hydro-carbon from one to the other part of tb«

8]r8tem. The change in this case Imb not yet been effected ; but in

certain other matanoes we are enabled to effect very analogous
tranflformationB, and to recombine the partidea in the interior, as it

were* of the body itself.

One or two instances were shown of this isomeric metamorphosis,
which were so selected as to iUttstrate the modes by which it could
be effected. For example— styrol, (an oil procured by the dis-

tillation with wntrr of the liquid storax), bv the application of heat,

is converted without cither the addition oi the lo?!? of anv chemical
substance into a transparent solid, in its ultimate constitution

identical With the oil. The formula of tlie oil is Cg Hg, that of the

solid according to Blyth and Hoimann, who first made it a subject

of investigation, C, .

In certain caaea these diangea may be brought abont by a chemical

action very analogoua to that of fermentation, by which augar ia

converted without alteration of weight into carbonic acid and
alcohol. There is a body called aldehyde* O, a very yoJatile

substance boiling almost with the warmth of the hand, and the

vapour of which is about. 1| times as heavy aa air. By the addition

of one drop of sulphuric acid it is converted into a body which boils

at a higher temperature than water, and the vapour of which is -4
J

times as heavy as air. Our knowledge is too imperfect to state the

precise mode in which the elements are re- arranged, but from the

density of the vapour we infer that the molecule of the transformed

aldehyde contains three times the number of atoms of the onguial

body and is Hj , O3. Oil of turpentine is in a most remarkable

degree susceptible of these metamorphoses. By the action of sul*

phuric acid it ia converted into oils, isomeric with it« but each
differing from it in some one or more properties* Great heat is

evolved durmg the change, due doubtless to the chemical combt*
nation which is taking place. In certain cases, as» for dampK
the formation of paracyanogen by the decomposition of cyanide of

silver, this heat is so great aa to cause the vivid ignition of the
substance.

Acquaintance with these faets i? necessary to view in their

scientific connexion certain phicnonicna of the elemental bodies

which go under the name of allotropy, and which are to them,

precisely what isomeric phaenomena are to compound substances.

This allotropy has been observed in the case of many elements,

carbon, boron^ silicon, selenium, sulphur, phosphorus, arsenic,

and possibly oxygen—from these sulphur end phosphorus were
selected as presenting points of peculiar interest.

At a few degrees above the boiling point ol water. Sulphur
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meltB to a tTBDsparent ydlow flaid ; at about IGO" C. it changeB ia

appearance, becoming red, and between 220" and 250" C. it becomes
deep red and viscid. Heated beyond this point it again becomet
liquid, and just before it boils appears as a deep black fluid. These
changes in the sulphur have been connected with certain thermic
phrcnomcna, which leave no doubt but that they are truly transitions

froui one allotropic form to another. During cooHnp^, sulphur

passes through the same changes, but in an inverse order; and it

has been observed that the sul})har does not cool by regular

gradation, but that at certain points its temperature is stationary, or

&lls much slower than at other points ; this can only be explained

by assuming a developement of heat from the sulphur itself, which
compensates for that which it loses ; and this developement of heat
takes place just about the points of transition from one state to

another. By cooling suddenly the viscid sulphur, it may be re-

tained for a long time in the form of a transparent elastic substance*
which ultimately solidifies to a sulphur differing in many respects

from the ordinary modification of the bodv, especially in being in

great measure insoluble in bisulphide of carbon.— An experiment
VN-as shewn of the reconversion of this peculiar sulphur into the

viscid form ; this can be effected without melting the body by a
proper regulation of the temperature.

It had been long known that Phosphorus exposed to sun-light

assumed a red colour. Berzelius suspected this to be an allotropic

modification of the element ; and the experiments of Schrdtter» who
produced the same body by the action of heat, have established this

view and enable us to procure this phosphorus in large quantities.

In its chemical properties, as well as in appearance, this red phos-
phorus is entirely different from the ordinary modification.

The change thus produced by heat can al?o be effected by chemical

agency. By the action of iodine ordinary phosphorus can be con-

verted in large quantities into the allotropic modification. This

can be done by projecting iodine into phosphorus melted under
strong hydrochloric acid, or into phosphorus simply melted in a
tube, and subsequently heating the substance. The iodine is em-
ployed in very small quantities. It first dissolves in the liquid phos-

phorus ; at a certain point as the temperature is raised a violent

evolution of heat takes place, which causes a kind of explosion in

the substance, and the mass of the phosphorus passes at this moment
into the other condition. A small quantity of iodine will in this

manner convert (if sufficient time be allowed) an absolutely unlimited

quantity of phosphorus.*

On a former occasion certain experiments were shown as evidence

that the formation of oxygen, and indeed of other elements, was a

* Tbe theory of this action and the detailed experiments are given in a
Paper on the action of Iodine upon Phosphorus, read by tbe Author before the

Chemical Society on the 2l8t of June.
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chemical combination of j);n tides of the same nature as the formation
of a couipouud substance, and that the two classes of bodies had a
similar molecular constitution.* By the pheenomena of allotropy,

other analogieB are brought oat between them, which lead to a
similar belid*. The aimilarlty is so great between the lacts in the
two cases.— they are produced by the same means, by the alteration

of temperature and by chemical action»— they are attended with the
aame evolution of heat.— that it is reasonable to refer them to the

same cause. In the case of the compound substance we have the
most direct evidence that the allotropic conversion is the re-

combination of the particles of the substance and the transition

from one clienucal type to nnother. The inference is that the
change in the case of the elemeiitb is of the same nature, and that
phosphorus and sulphur are molecular groups capable of this re-

airaugemcut and re-distributiua.

[B. C. B.]

In the Library were exhibited :—
Sulphur in its Native, Crude, Refined, Commercial, and Pharmaceu-

tical Forms. [Exhibited by Mr. S. Highley, jun.]

Cardinal Wiseman, from the Bust by Mr. C. Moore, in Machine
Sculpture, by Mr. Cheverton.

Various'Groups in Parian. [Exhibited by Mr. Addey.]

Ancient ESgyptian Ear ornaments ;— Etruscan ear-rings, and sarco*

phagus ;— Roman bulla, fibula, spoons, ear-rings ;—Saxon cla^s.
fibula, and boss of shield ;— Celtic gold armilla, and fibula ; bronze
armilla ; silver armilla ; Saxon portions of the Mancus, Cuer-
dale;— Ancient carvings in boue. ^Exhibited by W. ChaiS'ers»

Esq.. F.S.A.]

Teitiuiouial (in Silver) to the 60th Rifles, by Major Moore. [Ex-
hibited by Messrs. ilunt and HoskelL]

Portrait of Lady Bryant, by J. Z. Bell, Esq.

Minerals, and Sulphur Casts from R. I. Museum.

* See on this subject the Author's Paper in the Philosophical Transactioos*

1850> '* on the Condition of certain Elemeots at the moment of Chemical
Change."
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WEEKLY EVENING MEETING,

Friday, May 28.

William Folk, Esq., M.A., F.R.S., Treasurer and Vice-Presideat,

in the Chair.

John Pbuct, M.D., F.R.S.,

L8CTUKEH ON MtTALLURGV AT THE GOVERNMENT SCHOOL OF MINES, &C.

On the Modes of £xtracHng Gold from its Ores.

'

Dr. Percy began by stating- that it was not hi« intention to touch

upon any of those very interesting and important questions,—-the (ii?-

trihution of Gold upon the earth's surface: the geological features

ol the regions which are btUevcd to be indicdtive, not to say cliarac-

teristic, of its presence; or the probable economical effect which
the present unexampled supply may be expected to produce. To
treat these subjects satisfactorily would require very much more
time than that allotted to him on the present occasion. He should,

therefore, direct special attention to certain points which he had
reason to believe to be at the present time the most interesting^.

After a brief review of the physical and chemical properties of

gold, of special importance in the consideration of the subject, the

Lecture was treated us follows :
—

Modes of occurrence of Gold in nature. — Gold almost always

occurs in nature in tlu metallic state; not pure, but alloyed with

silver iu vanous proportions and with the occasional addition of

small quantities of iron and copper. A table* was presented, shewing
the composition of native gold from various parts of the world. The
presence of silver is constant with one or two rare exceptions ; and
its proportion varies not only in native gold from di^rent auri-

ferous districts, but even in specimens from the same locality. In
Hungary gold is met with in combination with Tellurium. Native

gold occurs crystallized and amorphous in small grains of greater

or less size, in lamina, and sometimes in masses of the weight of

many pounds.

Matters associated with native Gold,— These aie various, snch as

quartz, either massive, or in a state of fine division as siliceous

sand,— clay,—^frequently certain kinds of iroti pyrites,— rarely galena,

&.C. It seems doubtful whether in every instance the gold occurring

m association with iron pyrites is wholly in the metallic state.— Spe-

[ The Members are referred, for many of the tables and diagrams illustrating

this d'lBCOurse, to Dr. Percy's Lecture, forming one of " The Lectures on Gold,

deliTcred at the Museum of Practical Geology," published by Bogue, price 2t, 6iL}
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chnciit of gold were tthiblted which had been extracted from |iyrites

inm WicUow m Irdand* AlstOD in Cumberland, and Califtinua.

Fhmi historical reeoida it would appear that gold haa oocaaionaUy

been foimd in different parts of the United Kingdom, but never in

qnantitiei to justify the slightest comparison with the recently dis-

cofcrad gold fields. In 1 796. great excitement was caused by the

dbcovery of gold in Wicklow, and about £10,000 worth of metal is

said to have been obtained, but at a cost which did not cover the ex-

penccs of extraction, notwithstanding that one lump was obtained

weiirhiii!!: 22 ounces! It is very important, that at the present

time, when so much excitement prevails respecting the newly ex-

pkared gold regions, the public should not be misled by the notion

that the extraction of gold will in every instance be profitable.

The extraetiom of Gold fnm anrtfema umd or tMwmn,—'Th»
melhod oC waahing by the bowl waa deacribed» and some different

lorma of howl shewn. The principle of separating gold by washing
dependa upon ita very high specific gravity as compared with that

of the associated matter. The process earned on in the Ural was
described in detail, and illustrated by diagrams. The average pro-

portiooa of gold separated is little more than half an ounce to five

tons. From 1819 in Siberia, and in the Altai from 1830 to the

beginning of 1850, 774,920 ibs. (avoirdupois) of <^sM were obtained,

of the value of about £46,495.200 sterling: (Zerrener). The
weight of matter removed by washmg in the extraction of that

amount of gold was (taking the average of half an ounce to five

tons) 297,569,280,006 pounds, or 128,379,142 tons.

Stoinping^ washmg, and mtudgamatum*— When gold is dififased

throogh masses of qnartz, as in the anriferons quartz Teins of Cali*

fornia, the masa most be reduced by stamps to a fine state of di-

vision. The prodact is washed in various ways ; and the fine portions

of gold> which might otherwise be carried away, are retained by

mercury in an apparatus called the amalgamatum mill. The naethod

in practice at Schemnitz for this purpose was minutely described,

and illustrated by diagrams, without which it would be difficalt to

render the processes intelHgible.

Smelting of Gold ores, or the extraction of (he metal in the furnace.

The quartz must be rechiced to a state of fine division and mixed
with a substance which ;it a hin^h temperature will combine with it

and convert it into a fusible glass or slag. Such a substance is

Iin\e in certain proportions, or oxide of iron, or still better a mixture

of the two. But as the gold exists only in very small proportion

as compared with its matrix of quartz, it is neoessaiy to introduce

into the fnmace lead, which may serve the purpose of dissolving

and collecting the gold. By thus forming:, an alloy of gold and

lead, and greatly increasing the bulk of the metal, which will subside

to the bed of the furnace below the slag, the loss of gold will

comparatively be prevented.^ In the event of employing oxide

of iron as an agent to effect the fusion of the quartz, it would
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ob% iiou9ly be desirable, when practicable, to obtain it by roastin": with

access of air on auriferous iron pyrile;*, such as the Californiao.—

The result of several experiments on the smeltiug of auriferous

quartz were placed before the audience. The gold is separated

from the lead by well kaowa and ancient processes of cupeUation.

la the smelting of what is termed '* Sweep," or the dost obtained

by the sweeping of the shops of silversmiths and jewellers, tiie

same principle is adopted. Lead is added, either in the metallic

state, or in a state of oombinationy from which it may be evolved in

the metallic state in the furnace, as in the case with certain lead slags.

Tfie part which mercury plays at the ordinary temperature in the

amalgamation mills is performed by lead at a high temperature in

the furnace. Anopsow, a Russian engineer, is reported to liave

made successful e\})criuients in the smelting of the gold-sand of

the Ural by substituting cast iron fur lead, and subsequently dis-

solving out the iron from the gold by sulphuric acid. He asserts

that by this means he procarcd a yery madi larger quantity of
gold than could have been separated by the most careful washing.

His resolts* however, have not been received as correct. The
results of experiments on the use of cast iron as a vehicle to collect

the gold, were placed before the audience. By simply melting
the cast iron in contact with lead, the greater part, if not the
whole of the gold, appeared to be extracted from the iron with
which it had been alloyed.

Although no positive opinion was expressed respecting the

desirableness, or otiierwise, of smelting the auriferous quartz of

California, yet it was suggested, that in the event of the smelting

process being adopted, it would, probably, for various reasons be
found advantageous to smelt the quartz in conjunction with

some of the Soath American silver ores, many of which contain

gold.

The smdtiog of auriferous pyrites was next described. The pyrites

iM first roasted, by which process oxide of iron is formed. The
roasted ore is smelted in a blast furnace with unroasted ore. A
slag is obtained, and below sulphide of iron (or, as it is termed, a
matte") containing the gold from the two portions of ore. This

** matte** may be roasted, and again smelted with another portion

of unroasted ore. A slag and "matte" are again obtained, and
the latter will contain the gold from the three portions of ore.

The gold may thus be concentrated, and ultiinately extracted from
the ** matte" by smelting with lead. Many details were neces-

sarily given which do not appear in this general notice of tiie

lecture*

Tke treatment of certain ami/erous ores hy Chlorine

>

— Chlorine dis-

solved in water has been employed in extracting gold from a poor
auriferous arsenical pyrites at Riechenstein. The ore is roasted, and
the products treated with chlorine water. The gold is dissolved as

chloride, and precipitated from its solution by sulphuretted hydrogen.
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The sul|>hide of gold is couverted into metal by the agency of heat

alone.—A Comidl Medal waa awarded for tbia proeeaa at the Great
Exhibition of last year. In the first number of the Fbiloaopbical

Magazine for 1848 will be found a series of experiments on this

subject made by the Lecturer in 1847.

iieUimff of the Gold dust.—The ;;old obtained in grains (pepites)

by washing, is melted in black lead crucibles with borax. The
slag containing the foreign matter is skimmed off. A little

corroj-ive ?ub1imate is then, in particular cases, dropped in, after

which the metal is cast into lugots. The ii'-c of corrosive sublimate

is of ancient date. Some metallurgists believe its additi. n to be

useless ; but it is still occasionally employed by goId>mciters of '

great experience.

Parting or separation of tlix Silver,— This is eirected either by
nitric or sulphuric acid. Gold must be alloyed with from ^\ to 3
times its weight of silver to allow of the removal of the latter by the

agency of either of those adds. The method of parting by nitric acid

is well known. The process was briefly described. The silver dis*

solved out from the gold is now geneially precipitated from its solution

in nitric acid as chloride, by the addition of common salt. The chlo*

ride is washed and reduced to the metallic state by zinc.— Dr. Percy

had intended to have p-jvrn the results of careful experiments on the

large ?cale, made by himself on the use of cast iron vessels m parting

by sulphuric acid. The use of ca«t iron, for this purpose, was long

ago proposed by a Frenchmnn at Aluiseilles. In the experiments

just refeired to, severa! thousands of ounces of silver were ope-

rated oil. No description has yet been published, so far as he '\s>

aware, giving all the practical details necessary to the successful

application of iron vessels for parting. The shortness of the time
prevented the fulfilment of the intention abovementioned.

" In conclusion/' said Dr. Percy, ** permit me to ofier a few
observations in connection with the subject which I have ventured to

submit to the Members of the Royal Institution. That subject is

essentially what is termed proctical. Yet in every process which we
have examined, the principles of science are involved. The metal-

lurgic arts present a varied and beautiful field for investigation, and
merit greater attention from chemists than they have yet received,

at least in this country. The reactions which take place in many
metallurgical operations require for their elucidation the highest

science, and have only to be known to be duly appreciated. This
evening I may speak freely of the attractions of metallurgy to the

chemist, who is intent up<m the investigation of the glorious truths of
science for their own sake ; but if I had to address Manufacturers

upon the advantage of the applications of science to metallurgy I

should be under the necessity of employing the only argument which
will avail with them,—-that of direct and positive advantage.

*< We have seen, that although Gold may be present only in very

i
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sraaU qoantity, it may 3^t by skilful manipulation be extracted with
advantage ; and in these days of gold-mining adventure, it is to be
feared, that many may be led by this consideration to bdieve that

wherever gold is found, there is a favourable field for mining enterprize.

But it must not be forgotten, that it is not merely h question of the

ocrurrcncf of gold in any given district, but whether it is present in

sulticient quantity to admit of profitable extraction. If it were
nccessar\%— as 1 am credibly informed it would be in one locality,™

to expend a sovereign in order to extract sixteen shiiiuigs* worth of

gold, dividends would be expected iu vain.

*' The consumption of gold in the Aria is an interesting subject of

inquiry. A very laige amount of that which is thus applied is

irrecoverably lost,— as, for instance, the gold employed for gilding

with gold 1^, and that used in ornamenting china. Some idea A
the extent of this loss may be formed, from the fact that one gold«

beater will consume many thousand pounds* worth of gold annually*

and there i? one manufacturer of china who consumes annually not
less than £*2()00 worth of gold. There is also a large consumption

of gold in what is called the gilt-toy manufacture. It seems probable

that if the metal should become much more abundant, its appUcatious

iu the Arts would be proportionately extended.
*• Gold after all does not constitute the true riches of a ii itii ti.

On account of its hitherto comparatively rare occurrence and graJual

supply, it has been well selected as the conventional representative of

wealth. It is a very beautiful metal and is well adapted to the

various purposes of ornament to which it is applied ; but in respect

to intrinsie excellence it will not compare with iron, A golden

needle would be a poor substitute for one of polished steel, and no
ordinary skill would be required to operate upon a tender joint with

a golden knife. Iron*stone and coal, with conditions favourable to

their being worked, are more to be desired than the treasures of an
El Dorado ; and probably the most important, though distant result

of the discovery of gold iu California and Australia, will be that uf

developing the natural resources of those great cuunlnes, by attracting

the tide of emigration to their shores/'

In the Library were exhibited :
—

Four Specimens of Gold in Quartz from Ballard Diggins, near Port
Philip, Australia. [Exhibited by R. Brooks, Esq.]

Baillie's Patent Volute Springs, with Model of liailway Carriage.

[Exhibited by Mr. Howard.]
Specimens of Silicious Conglomerate frofn Hertfordshire, and of

Krokidolite. [Exhibited by Mr. Tennant.]

Manufiu!tnres in Imitation-Ivory and Protean Stone, by Mr. Che«
mton.

[J. P.]
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A CoUeetkm of Shells amnged for the Study of Concliology ; and
Specimens of Cinnamic Acid and Taatalite. [Exhibited by T. N,
R. Morton, E?q., M.R.I.]

Illu'^trat iori:^ of F.iulo-iaosis, from Royal Institution Laboratory.

Design fur the Chemica] Society's Seal, bv J. Bonomi, Esq. and Im-
pres«ioiis from the Seal, engraved by Mr. G. Barclay.

Map of Gold Country, Bathurst, Australia* [Exhibited by Mr.
Lloyd.]

Model of the Martyrs' Memorial/' Oxford, by Mr. Flack.

Pmtrait of a Lady, painted in Fasld on VdOnm, by Alexander
BlaiUey, Esq.

Portraits of Sir James Doke, Dr. Chambers, and Mrs. BUke, by
J. Z. Bell, Esq.

Tliree Caps made of Needlework, worn by the Mopilas, or Muham-
medans of the Malabar Coast; Chinese Fainting on Glass ; Speci-

men of Tea prepared for the use of the Emperor of China ; the Joo-
ee or Talisman of good Omen placed by the Chinese in their chief

apartments; ('hine^c J^ady's Shoe and Mct;illic Mirror. Various

Articles of Bunncsc Costume. Maliva and Kandeish Opium and
the Opium Pipe of the Chinese. [Exhibited by the Royal Asiatic

Society.]

WEEKLY EVENING MEETING,

Friday, June 4.

Sir Charlbs Fbllows, Vice-President, in the Chair.

John Scott Russbll, Esq., F.R.S.

0/t English Ships and American Clippers, (Second Notice.)

Mr. Scott Russell commenced his discourse with the following

remarks :

" When I had the pleasure a montih or two ago of stating a few
iMts, and hazarding some opinions, regarding £e present state of

knowledge, and the actual progress of practice In Ihe constmction of

i^ips, I confined my remarks, which were necessarily fbw and im»
peifect, to American Ships and Yachts, comparing them especially

with onr own. I selected the Americans, because 1 believed them to

be more advanced in the Arts of Navigation and Naval Construction

than any other nation ; and because it may be regretted tbat they are

so, inasmuch as we were not long ago in the place they now occupy :

and pccondlv, becnuse T believed it to be entirely owing to our own
adherence to prejudices, and to an antiquated system established by

bad legislative enactments, that we have been left behind, with larger
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capital, longer experience, more extensive colonial trade, and larger

commercial relations with every nation of the world.
" It is impossible to escape from the conclusion, that, if we are

behind the Americans the fault is entirely ours, and the superiority

must be attributed either to tiie greater kuowledge, intelligence,

adroitness^ or ability of the Americans, or to ignorance, prejudice, or
Bupinenew on omr own part.
" If I then suooeeded in satisfying yon, that it would not be wise

any longer to assert onr hereditary superiority by words merdy ; if I
led yon to do more justice than we have hitherto done to ouryounger
brother over the water; if I led yon to believe it was just possible

that our younger brother, with some faults, was less prejudiced and
more active than we have hitherto been willing to give him credit

for, and that it is just possible that Old Britannia, rich, indolent, and
shutting her eyes, nnirj^ht: have inadvertently let the sceptre of the

waves drop from her tingers ; then I accomplished all I hoped for.

'1 o be well assured that we are not first is, I hope, enough with En-
glishmen to secure that we shdtl be.

" To-night I shall endeavour to go more fully into the question,

Horn? How shall we now, rapidly and surely, make progress in

navigation and naval constructiou ?

" If I may venture to state any single source to which I should

look for the advancement of naval construction in this country, I

should say it was (rom the general increase of knowledge of the true

principles and theory of ship-building among all the classes of

society who are connected with the naval and shipping interest of

this country,
•* This may appear to be a common-place remark ; and it may

sound like a truism, to say that we should all do better if we knew
better. But tlic diffusion of knowledi^e of the kind I mean, among
the clasfes I i cfer to, is really more practicsdly valuable than does

superficially appear. In this country there is a vast number of

persons, and a great variety of interests, concerned in the construc-

tion of every ship.— First, there is the Legislature who make Acts of

Fsriiament for ship-building ;—Then there is " Lloyd's" who make
rules and regulations for ship-building, and who give the certain

rank and dassificatbn according to their own notions of what a ship

sboold be ;—Then there are the Insurance Brokers who insure a ship
at a larger or a smaller premium, according to their rules for tbe

security of a ship and the property she contains ;—Then there come
the Proprietors of Harbours and Docks who charge tonnage-dues
according to certain registers and laws ; and Boards who regulate

pilotag"e and make other nautical law? according to their own notions

and pnnciples;—Next comes the Ship- Owner or Merchant, who
orders the ship from the ship-builder and holds the purse-strings

;

and he too, who never sailed a ship in his life, he too has his notions

right or wroug, not only of what his ship ought to be, but of how
he ought to have her constructed ; he virtually dictates to ihe
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Builder the radical points of construction, wliicli compel him to make
a bad ship, or at least deprive him of tin- ( Icnients of a good one:—
Then comes a more important nian, even than the ship-builder or
the owner,— the Captain who is to sail the new ship, who has sailed

the preceding ship, who may have no notion how the ship is formed,

and yet may have prejudices as ttrong. and notions as obstinate, as

if his will were a law of nature, and his notions tmtbs in hydraulics

;

Then thm is the Lumper who stows yoar ship by contract* and your
Mast^maker who puts in his spars, and theSail-catterwho cuts your
sails, and the Rigger who places ropes and blocks ; all done by each
contractor, and by every one under him according to the rules of
his trade. Among all these gentlemen, let me ask yon, if they are

ignorant and prejudiced, wlmt is to be expected from the poor ship-

builder?—and the poor ship?—To improve British navigation we
must improve the state of knowledge of all these clas^e?, and hv
that means alone can extensive improvement take place in the Naval
constructions of England."

The Lecturer then explained, and illustrated by diagrams, the

various points in the construction of a ship which give her pecuUiU*

qualities, dividing the examination of a ship into three categories

:

Ut, The Geometry of Naval Construction, vi», :—
The Midship Section*

Tlie Body Plan.

The Sheer Plan.

The Water Lines.

The Kihljand Lines.

The Buttock Lines.

2nd, The Mechanical Qualities of Ships

:

Weight.
Displacement.

Stability— Statical and Dynamical.

Euisiuess in Eoilmg and Pitching.

Dryness.

Weathcrliness.

llandiiieaii in Working.

drd , Equipment and Stowage of Ships, as affecting their qualities

:

Irim.

Stowag-e.

Centre of Weight.
Centre of Oscillation.

Sails.

Masts.

Number of Men.
Economy of Workmg.

In regard to these three classes of elements, it was shewn that all

must be combined with a perfect understanding of the eiTect of each
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on the others, to make a good performance ; otherwise, hy bad eqatp-

ment, bad stowage, or i<^orant handling, a good plan might result

in a bad ship ; or a good ship, stn\Ted and equipped without know-
ledge of her form and qualities, might be rendered in practice a sorry

performer. The elevation of all classes eonuected with shipping,

in 2:eneral intelligence on all the points that approach a ship's per-

foi liiance, is the only sure means of advancing our naval position

among other nations,

[J. S. R.]

In the library were exhibited :—
Dr. Junod*s Exiiausthig Apparatus. [Exhibited by Dr. Junod.]

Casts of Eggs of J^pyornis Maximas^ Madagascar ; Birds mounted
by Mr. A. D. Bartlett.

Starling and Blackbird,— Imitation (in Leather) of Wood Carving,
by Mr. Sanders.

Fle:«^ible Chain cast in one Piece by Messrs. Midworth, Newark,
[exhibited by Mr. Puer ]

Chinese, Burmese, and Malay Swords,— Chinese Tea-pot— Old
Dutch carving, " Adam and Eve expelled from Paradise." [Ex-
hibited bv J)r. W. V. Pettigrew, M.R.I.]

Vases in Parian China, — Marble Cross inlaid,— Stag and Buffalo in

Cast-iron,— Ortheroceratite and Section—.Cast of Helmet from
one in Silver in the Paris Museum. [Exhibited by Mr. Tcnnant.]

A Uaguerrotype Portrait of Sir John Herschell. [Exhibited by Major
Jervis, M.R.I.]

Roman Bronze Antiquities* [Elxhibited by W. Chaffers, Esq.,

F.S.A.]
Ibbetson's Geometric Chnck for producing Bi-cydoid Curves. [Ex*

hibited by Mr. Perigal]

Portrait of Erasmus Wilson, Esq., by Miss Jane C. Bell.

Mr. C. Varley exhibited various xVninialcuks, by the Microscope.
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GENEUAL MONTHLY MiiKlING,

Monday, June 7.

William Folk, Esq., M.A., F.R.S., Treasarer and Vice-President,

m the Cbair.

Wentworth Williani Boiler, Esq. A. S. Oliver Maseey, Esq«

Bichard JenningB, Esq.

were nimUied Members of the Royal Institiition.

Charles Blakely Brown, M«D. Robert M'Calmont, Esq.
John Peter Fearon, Esq, Mise^ Harriet Moore.
Edward M. Fozhall, Esq. David Oldfidd* Esq.

were duly eieded Members of the Royal Institution.

A Letter was read from W. T. Rrande. Esq. expressing his deep
sense of the distinction conferred on him by his election as Honorary
Professor of Chemistry in the Royal Institution.

The follownig Frss£Nts were announced; and the thanks of the

Members returned for the same :
—

From

Anderson^ fV. J. Esq., F. R. C. 5., Af. R. I. (the Author)—The Symptoms and
Treatment of the Diseases of Pregnancy. 12mo. 1858.

Jlmandro, Sella, da Torino (lAe AuOwr)—Una Visits all' Abeadberg, 10
Sett*. IS 50. 8vo.

Asiatic Society of Bengal— Journal, No. 225. 8vo. 1852.

Ai^rmomeal Society (Aoyol)-^Monthly Notices, Vol. XII. No. 5. 8vo.
1852.

Bell, Jacob, Esq. {the Editor)— The Pharmaceutical Journal for May, 1852. 8vo.
British Architects {Royal Institute of)— Proceedings, May, 1852. 4to.

dvUBnginiwn {ImHittHon of)— Proceedings, May, 1852. 8vo«
D. C. L. {the >^urAor)— Letters on Church Matters Vol. III. 8vo. 1852.

East India Company, The Hon.—Meteotological Observations made at the Mag-
neticai Observatory, Singapore, by Capt. C. M. £Uiott, in 184U45. 4to.

1850.
Erfi7( — The Athenaeum for April, 1852. 4to.

The Medical Circular for May, 1852. 4to.

Esdaile, James, M.D. {the Author)—The Introduction of Mesmerism as an
Antesthetic and Curative Agent into the HospitaU of India. 8vo. 1852,

Faraday, Professor— Geschichtlichc Dantellung dea Galvanlsmus vonO, E.J.
Seyffer, Ph. D. 8vo. 1848.

Traits des Phfenomines Electro -Physiologiques des Animaux, par C. Mat-
teued suivi d'Etudes Anatomiques tur le Syst^me Nerveox et sur TOrgane
Eiectrique de la Torplllei par Paul Savi. 8vo. Paris, 1844.
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KevisioQ der Lehre vom GalvaQO»Voltaiamu8. Von C. H. Pfa£f. 8vo. Aituna.

1837.
Essai Historique sur les Ph^nom^nes ct les Doctrines d'£tectro<Chimie«
par E. F. Wartmnnn. 8vo. GcnJivc, 1838.

Theorie Physique et Mathematique des Ph^nom^nes EUectrO'dyoamiquea et

da Magn^tisme, par A. Masson. 8m Paris, 1 83d.

Das Vcfhalten des Eisens sum Sanentoff, Ton L. P. SchAnbein. 8vo. Basel*

1837.
Verhandeling over de Gutta Percha en Caoutchouc. Door A. Adnani.
Svo. Utrecht, 1850.

Rechcrches sur I'emploi de divers Amendements dans la Culture des For£ts»

par M. E. Chevrmdier. 8vo. Paris, 1852.

Materials for a Fauna and Flora of Swansea and the Neighbourhood, by L.
W. DUlwyn, F. R. S. 8vo. 1848.

MeditatioBes Anslytice, by W. Spottiswoode. Fart 1-5. 4to. 1837.
Monatsbericht der K5nigl. Preuss. Akademie, MRrz, 1852. Svo.

Franklin Institute, Philadelphia— Journal, Vol. XIII. No. 2, 3, 4. 8vo. 1869*

Oeoiogical Society,— Journal, No. 30. Svo. 1852.

Anniversary Address, by W. Hopkins, Esq. 8vo. 1852.
Kerr, {Mrs. Alexander) M.R.l.— Code of Bugis Maritime Laws, with a Trans-

lation, Vocabulary, &c. 12mo. Singapore. 1832,

Lo$eby, Mr. {the Author)— Improvements in Timekeepers. l2mo. 1852.

LoM, R, B. Esq. {the Alilor)—The Monthly Digest for May, 1852. 8vo.

Mantell, O. A. Estq., LL.D., F.R.S. (the Author)— On the Fossil Remains
of Roptile^, ^c, from tho T^cvonian Strnta of Morayshire, &c. 8vo. 1852.

Boyal Society of Lomion— Transactions for J 851, Part II. 4to. 1852.

Proceedings, No. 76. 8vo. 1852.

Rowcro/t, Charlei, Aq* {the .^irtAor)—'Confessions of an Etonian. 3 vols.

16mo. 1852.

Scoffem, John, M. B. (tfie Editor)— The Chemical Record for May, 1852. 4to.

Sharp, Granville, Esq. {the Author)— The Prize Essay on the Application of
Recent InTentions collected at the Great Exhibition of 1851, to the
purposes of Banking. Svo. 1:^52.

yet t'it}^ ziir Beforderung de* Gewerbfieiuei in Preimen— Verhaodlungeo, Jan.

uiid Feb. 1852. 4to.

WWdiuoH, Sir /. Gardner, P.R.S, (the Aufhar)—The Fragments of the
Hieratic Papyrus at Turin : containing the Names of the Egypiian Kings
with the Hieratic Inscription at the back. Folio and Svo. 1851.

Weale, John, E*q.— Rudimentary Treatises : 12mo. 1852.

The Marine E^ne, Ike. by R. Mumy> C. E.
Astronomy, by the Rev. R. Main.
Integral Calculus, by H. Cox, B. A.
Differential Calculus, by W. S. B. Woolhouse, Esq.
Agricultural Engineering ; Vol. 1. Buildings ; by G. H. Andrew.
Magnetism, Part III. by Sir W. Snow Harris, F.R.S.
Statics and Dynamics, by T. Baker, C. £•
Elmbaukjng, by John Wiggins, F. G. S.

Zsalcgieal Society of London—Transactions, Vol. IV. Part 2. 4to. 1852.

Catherwood, Frfd^^rirk, Esq.—A Large Specimen of Auriferous Quartz from
Gold Hill, Grass Valley, Nevada County, California.
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»

WEEKLY EVENING MEETING,

Friday, June 11.

Sir Chaklbs Fxllowb, Vice-President, in the Chair.

Pbovbssor Faradat,

On the Pkgtlcal Lines ofMagnetic Farce.

Oh a former occasion, (Jan* 23, 1852, see p. 105) certain lines

abont a bar magnet were described and defined (being those which
are depicted to the eye by the nse of iron filings sprinkled in the
neighbourhood of the magnet), and were recommended as expressinif

accurately the nature, condition, direction, and amount of the force

in nnv n^iven region either within or mit^ide of the bar. At that

time the lines were considered in the abstract. Without departi"^'^

from or uusettliiiG: any thing then said, the enquiry is now entered

upon of the possible and probable physical pxistence of such lines.

Those who wish to reconsider the different points belonging to these

parts of uiHgiietic t«cicDce may refer to two papers in the first part of

the Phil. Trans, for 1852 for data concerning the representative lines

of force, and to a paper in the Phil. Mag. 4th Series, 1852, vol. iii,

p. 401, for the argument respecting the phfei&d lines of force*

Many powers act manifestly at a distance ; their physical nature
is incomprehensible to ns : still we may learn much that is real and
positive about them, and amongst other things something of the
condition of the space between the body acting and that acted upon,
or between the two mutually acting bodies. Such force? are pre-

sented to us by the phenomena of gravity, light, electricity, mag-
netism, &c. The?c when cxummed will be found to present

remarkable diffei ciices in relation to their respective lines of iurccs ;

•and at the same time that they establish the existence of real physical

lines in some cases, will facilitate the consideration of the question as
applied especially to magnetism.
When two bodies, a, b, gravitate towards each other, the line in

which they act is a straight line, for such is the line which either

would follow if free to move. The attractive force is not altered,

either m directum or amount, if a third body is made to act by
tation or otherwise npon either or both of the two first. A balanced
cylinder of brass gravitates to the earth with a weight exactly the
same, whether it is left like a pendulum freely to hang towards it, or
whether it is drawn aside by other attractions or by tension, what-
ever the amount of the latter may be. A new gravitatinj^ force mnv
be exerted upon <^ hut that does not in the least affect the amount of

power which it ex.ej u tuwuidtt b. We have no evidence that time
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cnten in any way into the exercise of this poirar, whatever the

distance hetween the acting bodies, as that from the sun to the
earth, or from star to star. We can hardlv conceive of this force in

one particle by itself ; it is when two or more are present that we
coinprehend it : yet in gaining" this idea we perceive no difference in

the chnracter of the power in the different particles ; all of the same
kind are cqnah mutval, and aiike. In the case of g;ravitation, no
elicct whicii sustains the idea of an independent or physical line of '

force is presented to us ; and as far as we at present know, the hne
of gravitation is merely an ideal line representing the direction In

which the power is exerted*

Take the Sun in relation to another force which it exerts npon the

earth, namely, its illuminating or warming power. In this case

rays (which are lines of force) pass across the intermediate space;

but then we may afiect these lines by different media applied to

them in their course. We may alter their direction either by re-

flection or refraction ; we may make them pursue curved or angular

courses. Wc may cut them off at thrir Lu inin and then search for

»nd find them before they have attaiD'd their object. They have a

relation to lime, and occupy 8 minutes in coming from the sun to the

earth : fo that thev ni;u exist independently either of their source or

their final home, and have m fact a clear distinct physical existence.

They are in extreme contrast with the lines of gravitating power in

this respect ; as they are also in respect of their condition at thehr

terminations* The two bodies terminating a line of gravitating

force are alike in their actions in every respect, and so the line

joining them has like relations in both directions. The two
bodies at the terminals of a ray are utterly unlike in action ; one is

a source, the other a destroyer ci the line ; and the line itself has the

relation of a stream flowing in one direction. In these two cases

of gravity and radiation, the difference between an abstract and a
physical line of force is immediately manifest.

Turning to the case of Static Electricity we find here attractions

(and other actions) at a distance as in the former cases; but when
we come to compare the attrncticm witli that of gravity, ven,' striking

distinctions arc presented wliich immediately affect the question of a

physical line of force. In the first place, when we examine the

bo&ea boonding or terminating the lines of attraction, we find them
sa before, mutually and equally concerned in the action ; but they

are not alike : on the contrary, though each is endued with a force

which speaking generally is of the like nature, still they are in such

contrast that their actions on a third body in a state like either of

them are precisely the reverse of each other,— what the one at'.racts

the other repels ; and the force makes itself evident as one of those

manifestations of power enducf! with a dual and antithetical condi-

tion. Now with all such dual powers, attraction cannot occur unless

the two couditioiis of force are j)rcscnt and in face of each other

thiough the lines of force. Another essential limitation is tliat
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these two conditions mnst be exactly equal in amount, not merely to

produce the effects of attraction, but in evoi v otiier case ; for it is ini-

posiiible so to arrange^ thinp^s that there shall be present or be evolved

more electric power of the one kind than of the other. Another
limitation is that they must he in physical relation to each other

;

and that when a positive and a negative electrified surface are thus

associated, we cannot cut ofi* this relation except by transferring the

finroes of thete sarftiM to equal amonnta of tlie contrarj forces

provided elaewhcre. Another Mmitatioii ia that the power is defi-

nite in anKmnt. If a balla be charged with 10 of podtive electricity

it may be made to act with that amount of power on another fatdl h
duurged with 10 of negative electricity; but jf 5 of its power be
taken up by a third ball c ohaiged with negative electricity, then it

can only act with 5 of power on ball a, and that ball must find or
evolve 3 of positive power elpewhcre : this i« quite unlike what
occurs with gravity, a power that presents us with nothing daal in

its character. Finally the electric force acts in cui ved lines. If a

bail be electrified positively and insulated in the air, and a round metal*

lie plate be placed about 12 or 15 muhes off, facing it and uninsulated,

the latter will be found, by the necesiiity mentioned above, in a
negative condition ; but it is not negative only on the side facing

the ball baton theother or outer face ako, aamay be shewn by acarrier
applied there, or by a strip of gold or diver leaf hung against that

outer face. Now the power affecting thia &ce doea not paaa
tlux>ugh the uninsnlated plate, for the thinnest gold leaf is aUe to
stop the inductive action, but round the edgea of the face and
therefore acts in curved lines. All these points indicate the ex-
istence of physical lines of electric force :— the absolutely essential

relation of positive and negative surfaces to each other, and their

dependence on each other contrasted with tlie known mobility

of the forces, admit of no other conclusion. The action also in curved
lines must depend upon a physical line of force. And there is a
third important character of the force leading" to the same result,

namely, its affection by media having different specific inductive

capacities.

When we pasa to Dynamic Electricity the evMence of physical

lines of force is far more patent. A voltaic battery, having its ex*
tremities connected by a conducting medium, has what has been
expressively called a current of force runnmg round the drcuit, bat
this current is an axis of power having equal and contrary forces in

opposite directions. It consists of lines of force which are com-
pressed or expanded according to the transverse action of the con-
ductor, which changes in direction with the form of the conductor,

\Yhic)i are found in every part of the conductor, and can be taken

out from any place by channels properly appointed for the purpose*
and ncihody doubts that they are phybical lines offeree.

Finally as regards a Magnet, which is the object of the present

diiacuuibC. A magnet present^! a byutem of forces perfect in itself.
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and able, therefore, to exist by its own mutual relations. It has the

daal and antithetic character belonging to both static and dynamic
electricity; and this is made nianifest by what are called it« polarities,

I. e. by the opposite powers of like kind found at and lowai ds its

extremities. The^ powers are found to be absolutely equal to each

other ; one cannot be changed in any degree as to amount without

an equal change of the other ; and this is true when the opposite

polarities of a magnet are not related to each other, hut to the

poiirities of other magnets. The polaritieSt or the wni^mm and
mmlhmut of a magnet are not only related to each other, through
or within the magnet itself* but they are also related extemalljr to

oppoaito polantkSf (in the manner of static electric indaction)

or they cannot exist; and this external relation involves and neoessi*

lates an exactly eqnal amonnt of the new opposite polarities to

which those of the magnet are related. So that if the force of a
magnet a is related to that of another magnet h, it cannot act on a
third magnet c without being taken off from h, to an amount pro-

portional to its action on c. The lines of magnetic force are shewn
Dy the moving wire to exist both within and outside of the magnet

;

al^o thev are shewn to be closed curves passing in one part of their

course through tlie niaonriet ; and the aniounl of tliosc within the

magnet at its equator is exactly equal in force to the amount m auy
aection indoding the whole of those on the outside. The lines of

force ontside a magnet can he affected in theur direction hy the use
of varioos media placed in their course. A ma^^uet can in no way
be procured having only one magnetism, or even the smallest excess

of northnesB or southneas one over the other. When the pola-

rities of a magnet are not related externally to the forces of other
magnets, then they are related to each other : t. e, the northness
and soutbness of an isolated magnet are externally dependent on
and sustained by each other.

Now all these facts, and many more, point to the existence of

physical lines of force external to the magnets as well as within.

They exist in curved as well as in straight lines ; for if we conceive of

an isolated straight bar magnet, or more especially uf a round disc

of steel magnetised regularly, so that its magnetic axis shall be in

one diameter, it is evident that the polarities must he related to each
other externally by curved lines of force ; for no straight Ime can at

the same tune touch two points having northness and southness.

Curved Imes of force can* as I think, only consist with physical lines

of force.

The phenomena exhibited by the moving wire confirm the same
eoodusion. As the wure moves across the lines of force, a current

of electricity passes or tends to pass through it, there being no such

current before the wire is moved. The wire when quiescent has no
such current, and when it moves it need not puss into places where the

magnetic force is? greater or less. It may travel in such a coarse that

if tt magnetic needle were carried through the i-ame course it would
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be entirely iitmff<»^^ magnetically, t. e, it would be a matter of

absolute indifference to the needle whether it were moving or ?till.

Matters may be so arranged that the wire when still shall have the

same diamagnetic force as the medium surroundino' the macrT>et, and

so in noway cause disturbance of the lines of lorce pa^^sini^ through

both ; and yet when tlie wire moves, a current of electncily shall be

generated in it. The mere fact of motion cannot have produced

this current : there must have been a state or conditioa around the

magnet and sustained by it, within the range of which the wire wu
placed ; and this state shews the physical oonstitatioii of the lines of

magnetic force.

What this state is or upon what it depends cannot as yet be
declared. It may depend upon the ether, as a ray of light does,

and an association has already been shewn between light and

magnetism. It may depend upon a state of tension, or a state of

vibration, or perhaps some other state analogous to the electric

current, to wliich the magnetic forces are so intimately related.

Whether it of necessity requires in alter for its sustentation will

depend ujnm what is understood by the term matter. If that is

to be coiilined to ponderable or gravitating substances, then

matter is not essential to the piiysical lines of magnetic force any

more than to a ray of light or heat ; but if in the assumption of

an ethor we admit it to be a species of matter, then the lines of

force may depend upon some function of it. £^perimentally mere
space is magnetic; but then the idea of such mere space must
include that of the ether, when one is talking on that belief ; or

if hereafter any other conception of the state or condition of

space rise op, it must be admitted into the view of that, which

just now in relation to experiment is called mere space. On the

other hand it is, 1 think, an ascertained fact that ponderable matter ts

not essential to the esci&tence of physical lines of magnetic force*

[M. F.]

In the Library were exhibited ;— •

Specimen of Auriferous Quartz, Nevada County, Califomia» pre-

sented by F. Catherwood, Esq.

Portrait of Mr. Faraday, l)y G. Richmond, Esq. ; and of Dr. Rox*
burgh, by J. Z. Bell, Esq.

Axe (Marked Stanislaus. 16G1), and Ancient Mace. [Exhibited

by H. W. Pickersgill, Esq., R.A.]
'* Solitude," designed by .1. Lawlor, Esq. and executed by the Messrs.

Minton, for the Art- Union of London. [Exhibited by T. S.

Watson, Esq., M.R.I.]

Specimens of Iron Ore from Northants and of Malachite, from

Siberia >Black Marble Vases. [Exhibited by Mr. Tennant.]
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Specimens of BookbiDding. by Messrs. J. and J. Leightons.

Stereoscope and Talhotypes, bv Mr. Newman.
Pseudoscope and Objects. [^Exhibited by Messrs. Watkius and

Hill.]

Gazme Tiamp, burning' Spirit from Pent, by Mr. Reece.

MmcraU and Fossils. [Exhibited hy Mr. Highley, jun.]

Specimens of Beet-SuL,^ar from Pai is. [Exhibited bv Mr. Duer.]

Painting, &c. on China. [Exhibited by W. Copcland, Esq.]

Specimens of Lead and Copper Ores, from Wales. [Exhibited by
F. Lloyd, Esq.. M,R.I.]

Flamingo, White Woodcock and Marmozets, mounted by Messrs,

LeadbcAters.

Testimonial to Dr. Jeremie (in silver). [Elxhibited by Messrs. Hunt
and Roskell.]

1 . Electrotyped from Nature, by Mr. J. How.
Talhotypes— Views in Edinburgh and Paris, Landscapes, &c. [Ex«

hibited bv Mr. Henncman.]
Specimens of Aloine. [Exhibited by T. N. R. Morson, Esq., M.R.I.]
Specimens of Work in Silver and Electrotype by Messrs. Elkingtons.

Model in white marble of the Memorial Pillar about to be erected

at Ammerdown Park, Somerset, by Col. JoUifte. [Exhibited by
J. Jopiiug, Esq., the Architect.]

Mr. Varley exhibited by the Microscope Snails' eggs, the heart

beatingsWheel Animalcules— Circulation of blood and peri-

staltic motion in small worms, and the circulation of sap in the

Nitdla.

Model of Richardson's Tabular Life-boat [Exhibited by W. Varlo
Ilcllyer. Esq.. M.R I ]

The Inventor, H. T. Richardson, Esq., in a paper accompanying

the Model, stated that " the Tubular Life-boat cannot upset, sink

or be water-logged, can beach through a heavy surf on any sandy,

or shingle shore, and pull off again without the aid of anchors

;

steers, row?, and sails well. Its extra buoyancy is six tons, ex-

clusive of its own weight, which is within two;— it rows sixteen

oars, and carries two lug sails, a jib and top sails— and can row
and sail at the same time, la construction it is totally different

from all other boats, being formed of two metal tubes forty feet in

length, by two and a half diameter, tiering at either end in a
manner so as to give the appearance of sheer. An iron frame*

work securely rivetted unites the whole into one complete mass, the

tabei having longitudinal bars of iron and hoops within, and iron

keds running from end to end. They are divided into water-tight

compartments, have a]r«proof bags in the four comers, and the two
middle are filled with cork ; a cork fender also surrounds the whole

fabric. The rowers and pas^oiiL'-ers are placed on a platform above

the frame-work, which is surmounted by a ligiit gunwale the height

of the row-locks; a rope passes along under the keelson for the

purpose of towing."

4
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I

GENERAL MONTHLY M££TING»

Monday, July 5»

Sir Charles Fbllowb, Vice President, in the Chain

Charles Rlakelv Brown, M.D. Edwin Lankester, M.D. F.R.S.

David Oldfield; Esq. F.L.S. &c.

were admitted Members of the Eoyal Institution.

Sir George Pollock, G.C.B. Lieat.-Gea, In Hon. East India Com-
pany's Service

was duly deded a Member of the Royal Institution.

The Presents received since the last Meeting were laid on the

Table and the thanks of the Members returned for the same*

From
Her Majesty's Government— Catalogue or Stars near the Ecliptic obaerfCd «t

Markrcc in 1848-50. Vol.1. 8vo. 1851

Astronomical Society, the Royal— Monthly Notices. Vol. XII. Ko. 6. 8yo.

Bell, Jacob, Esq. {the Adilor)—-The Phamaceotical Journal for Jane and July,

1852. 8vo.

British Architects, Roynl Institute of— Proceedings for June, 1852. 4tO.

Chemical Society— Quarterly Journal, No. IB. 8vo. 1852.
CknrnoaU PoUfteehtUe SoeUijf,the Poifol—The Nineteenth Annual Report. 8vo.

1851.

Council of Education, Calcutta— Gcnorni Report cn Public In^trnction in the

Lower Provinces of the Bengal Presidency, 1850-1. 8vo. 1852.

Annual Report of the Medical College of Bengal for 1851-2. 1852.

^BdHnburgh Royal OAwrvatory^Astronomical Obaerrations for 1844-7, VoUX.
4to. 1852.

Editors— The Medical Circular for June, 1852. 8?o.

The Athenaeum for May and June 1852. 4to.

The Practical Mechanic's Journal, Vol. I.*IV. and continnatkm. 1848-5S.
Illustrated Index to Vol. I.- IV. 8vo. 1852.

Faraday, M. Esq.— Memoires de rAcndemie Royale des Sciences Morales et

Politiques de I'Institut de France, tome V. VI. and VII. 4to. Paris. 1847-50.

Monatabericht der KSnig|. Preusa. Akademie der Wisaenchaften, Berlis.

April, 1852. «vo.

On the Physical Character of the Lines of Magnetic Force. 8vo.

Grove, W. R. Esq. F.R.S. {the Author)— On the Electro-Chemical Polarity of

the Gases. 4to. 1853.

IMmean Society o/Lon(2on— Transactions, VbL XX. Put I. 4to. 1862.
Proceedings, No. 45, 46, 47. 8vo. 1851.

List of Members. 1851. 4to.

I/meU, E, B. Esq. {the BdUw)—The Monthlf Digest for June, 1852. Svo.
Jfmtnham, Heyxry, Esq. M.R.I.— History of the Twelve Great Livery Companies

of London, 1y William Herbert. 2 vol. 8vo. 1837.

Richers, Dr. Johannes {the Author) — Natur und Geist. Erete Theii ; Magnetis-
mus, GalTanismus, und Elecktridtilt. 8vo. Leipzig, 1850.
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Bo^al Society of Limdon— Proceedings, Vol. VI. No. i2. 8vo. 1852.

Seoffem, Dr. J. {the Editor)—The Chemical Record for Jane, 1852. 4to.

StttiisUeal Societtj of London— Journal, Vol. XV. Part 2. 8to. 1852.

Fereins zur Beforderung des Geirerhfleisies in iVetMIM— Verhandlungen,
Marz und April. 4to. Berlin, 1852.

Iftale, John, E,\q.— Rudimentary Treatise on Civil Engineering; by H. Law,
C. E. and on HydratlUc Engineering ; by 6. R. Bumell, C. E. Vol. III. Part 1.

I2nu>. 1852.
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iKopal anjitituttoit U dPreat 'Btitain. ^f^^
1852. fm J^:^u

GENiERAL MONTHLY MEETING, . 4;
Monday, November 1.

W11.LIAIC PoLB, Esq., M.A,, F.R.8., Treasurer and Vice-President,

in the Cbair.

Robert Pulsford, Esq.,

was duly elected a Member of the Royal Institution.

The following Presents were announced; and the thanks of the
Members returned for the same :—
From

Actuaries, Institute of— The Assurance Magazine^ No. 8 & 9. 8vo. 1852.
Catalogue of Ubnry. 8vo. 1852.

A^ricultuTtA 9ocui}f tf Rn^and (fioyoO—Journal, Vol. XIII. Part 1. Svo.

American Academy Arts and Sciences— Memoirs, New Series, Vol. IV.
Fart 2. 4to. 1850.

American Philosophical Society— Proceedings, No. 47. 8vo. 1852.
Antiquaries, Society of, London— ArchKologia, or Miscellaneous Tracts relating

to Antiquity. Vol. XXXIII. and XXXIV. 4to. 1849-52.
Proceedings, Vol. I. and No. 18-32. 8vo. 1843-52.

Asiatic Society, Royal— Twenty-ninth Annual Repmrt. 8vo. 1852.
Asiatic Society of Bcn^^al— Journal, No. 22G, 227. 8vo. 1852.

Author—An Excursion from Jericho to the Ruins of the Ancient Cities of

Geraza and Amman in the country east of the River Jordan. 8vo. 1852.

Bail, Bobertt Esq. LL.D. (the Secretary)— Report on the Condition and
Progress of the Queen's University in Ireland, for the year ending June 19,

1852, by the Right Hon. M. Brady. Vice-Chancellor of the Uulver&ity. Folio.

1852.

BtfU, Jacob, B$q, (the Editor) —The Pharmaceutical Journal for Augost, Sep-
tember, and October, 1852. Hvo.

Billini:, A., M.D., F.R.S. (the Author) — PracUcal Observations on Diseases of

the Lungs and Heart. 8vo. 1852.

BriHtk AretdteeU, Roffol InttUuteof— Proceedings, July, 1852. 4to.

British Associafion for the Advancement of Science— Report oftfas Twenty* filSt

Meeting held at Ipswich in July, 1851. 8vo. 1852.

Chemical Society— Quarterly Journal, No. 19. 8vo. 1852.

CommiMtUmer of Patentt, United fifolet— Report, Part II.; Agriculture.

8vo. 1851.

United States' Patent Laws. 8vo. 1851.

Information to Persons having Business to transact at the Patent Office. 8vo.

1851.

Stt»t India Company—Third Report of the Students' Literary and Sdentifie

Society, Bombay. 8vo. 1852.

The Editors— The Athenajum, for July— October, 1852. 4to.

The Medical Circular for July— October, 1852. 4to.

The Practical Mechanic's Journal for July — October, 1852.

The Chemical Record for July and August, 1852. 4to.

No. 14. R
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faraday, Professor— Atti dell' Accademia Pontificia de' Nuovi Lincei; Tomo I.

Anno I. ed Anno IV. Sessione 7, 8, 9. 4to. 1852.

Monataberidit der Kdnigl. Preuss. Akademie, Mat— Aiig.« 1852. 8vow
Berlin.

Sitzungsbcrichtc de Kaisrrlichen Akademie, zu Wien:

—

Math. Nat. Clasae. Band VIII. Hefte 1, 2, 3. 8vo. 1852.

Phil. Hist. Cluse. BaodVIil. Hefte 1,2. 8vo* 1652.

Archiv fOr Kunde (EsterreiGhiflcfaer GewhichtB-quellen. Band VII. Hefte
3,4. 8vo. 11^5,2.

Notizenblatt, No. 3— 10. 8vo. 1852.

Alnianach der Kaiserlichen Akademie zu Wien. 2terJalirgang, 1852. 16ino.

1852.

Tafeln zur Reduction der Barometerstiinde ; und Tafeln zur Verglelchung und
Reduction der Barometerstiinde. Von J. J. Pohi und J. Scbabus. 8vo. 1852.
"Wien.

£xi)eriroental Researches in Electricity, 29th Series, by M. Faraday, Esq.
DC.L. 4to. I«ri2.

Kalender der Flora dea Horizontes von Prag. Von Karl Fritsch. 8vo. 1832.
Abhandlungcii der Konigl. Preuss. Akademie, 1850. 4to. Berlin, 1852.

Jaarboekje Wetenschapen en Kunsten, Wde Jaargang. Door S. Bleek-
rode. 12mo. Gorinehcni, 1851 -2.

Franklin Imtifntf of Vennsylvania— Journal, Vol. XXI.j Vol. XXIII. No8. 5, 6,
and Vol. XXIV. No. 1. 8vo. 1851-2.

Oeciogical SociHf^—Quarterly Journal, No. 31. 8vo. 1852.

QranviUc. A. B., M.D., F.R.S., (jh>^ >'l'<l/tor]—Two Letters on the Great Arte-
sian Salt Spring at Kissingen. 4to. 1852.

Hamilton, Edward, M.D., F.L.S., M.R.I, {the Author)— The Flora Homoeo-
pathica ; or, Illustrationa and Descriptions of Medidnal Plants used as Ho»
moEopathic Remedies. Vol.1. 8vo. 1852.

Highleif and Son, Messrs.— Brief Astronomical Tables for the Expeditious Cal-
culation of Eclipses. By W. D. Snooke. 8vo. 1852.

Hookhamt Mr. (ths PtMUher)— The New Quarterly Review, No. III. 6vo. 1 652.
Horticultural Society of London —Journal, Vol. VII. Parts 3, 1. «vo. 1S')2.

Jones, H. Bence, M.D., F.R.S , M.R.I, {ihe Editor)— On Animal Electricity;

being an Abstract of the Discoveries of Emil Dubois- Reyniond. 16mo. 1852.
Manual of Elementary Chemistry, by George Fownes, F.R.S. 4th Edition.
Edited by H. Bence Jones, M.D., FJI.S., and A. W. Hofmann« F.R.S.,
Ph.D. ICmo. 1852.

Jones, T. li harton, Esq., F.R.S., {the Author)—On the Rliythmical Contractility

of the Veins of the Bat's Wing. 4to. 1852.

Lanketter,B., M.D., F.R.S., M.R.I.,—Micrn?copical Examination of the Thames
and other Waters, by E. Lankester, M.D., F.R.S. and Peter Redfern, MJ>.,
F.R.C.S.L. 8vo. 1852.

Lwett, E, B. Esq., M.R.I, (the Editor)—The Monthly Digest for July— October,
1852. 8vo.

Murchi^on, Sir R. 1., G.C. St. S., F.R.S., Pres. R.G.S., MR I. {thf Author)^
Address at the Anniversary Meeting of the Royal Geographical Society,

May 24, 1852. 8vo. 1852.

Catalogue of the Library of the Royal Geographical Society corrected to May,
1851. 8vo. 1852.

Neale,E. Vansittart, Esq., M.RJ.— Transactions of the Co-operative League,

Parts I. and II. 8vo. 1852.

Petermann, Augustus, F.R.G.S. (the Author)—The Search for Fkanlclin. A
Suggestion submitted to the British Public. 8vo. 1852.

Physicians, Royal College of, London— Catalogue of Fellows, &c. 8vo. 1852.

Radelife Trustees, (hsford— Astronomical Observations made at the Radclilfe

Observatory, Oxford, in 1850. 8vo. 18.52.

Royal Srrn.i,f of London—Proceedings, Vol. VI. No. 88, 89, 90. 8vo. 1852.

Royal Society cf Edinburgh— Transactions, VoL XX. Part 2. 4to. 1852.

Proceedings, No. 42. 8vo. 1852.
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gmUkamttm IntHHOim, Waikingim, cr.^sr.^Smitlifoiiton ContrilmtioBi to
Knowledge, Vols. III. and IV. 4to. 1852.

Fifth Annual Report of the Board of Regents. 8vo. .

SmithAonian Report on Recent Improvements in the Chemical Arts, by Pro-
fcMor J. C. Bootb, and Campbell Morfit. 8vo. 1851.

Directions for Collecting Specimens of Natural History. 8vo. 1852.
Re9:!stry of Periodical Phenomena, fol.

Abstract of the Seventh Census, United States. 4to. 1851.

American Zoological, Botanicalf and Geological Bibliography for 1851* 8fo.
1852.

Tables u«!cH with Custom-House Hydrometers. 8vo. l^fil.

Societe de Physique et d'Hiitoire NatureUe de Geneve—Memoires, Tome XXIL
Ire Putie. 4to. Geneve, 1852.

SiaHaNeal Society of Lontkm— Journal, Vol. XV. Part 3. 8vo. 1852.
Sun^f^rmn of England, Royal College of— List of Fellows and Members. 8vo. 1852.
yereins zwr Beforderung des Uewertifieistes in Prettsitm— Verhandlungen, Mai

und Jnni, 1852. 4to. Berlin.

Waryn, John C, M D. (the Author)—Description of a Skeleton of the liaBto-
don Ci^nnteus of North America. 4to. Boston, U. S. 1852.

Heale, John, Esq.— The Electric Telegraph, ita History and Progress : by £d*
ward Highton. C. E. 12mo. 1852.

I<f«icon of the Greek Language: By H. R. Hamfltoa. Part I. 12m<i. 1852.
Grammar of the Spanish Languagp : By A. Elwes. 12mo. 1852.

Grammar of the Italian Language: By A. Elwes. 12mo. 1852.

Vlfvyan, Sir R. H. Bi, Jf.P.» PJLS., MJU.^Two Gio^^a CcUa, with platea

and acida.

GENliRAL MONTHLY MEETING.

Monday, Dec. 6.

SiK Chablks Fbllowb, Vioe-FresideDt, in the Chair.

John Elijah Blunt, Esq., Master Henry M. Noad, Esq.. Ph.D.
in Chaucery. Pi ufessor of Cheuiiatry, St.

Rev. John Harris, D.D., Plrin- George's Hospital.

dpal of New College, St. John Rntherford, Esq.

JoWaWood* Rev. Thomas Eraser Stooks,

Bev. Geoige HaaiiiGOt^ M.A.
Rector of Conington, Hants. En \ i 1 i u s Wa t s o n -Taylor, Eaq,

Henry Lvdlam, Eeq. William Watt, Eaq.

were duly ekcM Membera ctfAe Royal Institntiaii,

The Secretary reported that the following ArxaDgemeutS had been
made for the Lectures before Easter, 1853 :

Six Lecture? on Chemistry (adapted to a Juvenile Auditory,)—

by Michael Fa&aday, Esq., F.ILS., &c., Fullerian Professor of

Chemistry, R. I.

Twelve Lectnres on Animal Physiology— by T. Wharton Jomm,
Esq. FJLS., Fnlloian Professor of Physiology, R. I.

Nine Lectures on the General Frindplea of Geology~by Joair

PaiLUFS, Esq., F.K.S., F.G.S.
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Nine Lectures on tlie FhHoBophy of Chemistry—by Alkxamdbr
W. Williamson, Ph. D.» Professor of Practical Chemistry in Uni-

versity College, London.

{Laboratory Lectures.) Twenty Ijeotares on Organic Chemistry

-—by Dr. A. W. Hofmann, F.R.S., Prdessor in the College of

Chemistry, London.
«

The following Presents were announced, and the thanks of the

Members returned for the same ;

—

Asiatic Society of Bengal— Journal, No. 220, 228. 8vo. 1851-2.
Asiatic Society, floya/— Journal, Vol. XIII. Part 2. 8vo. 1852.

Astronomical Society, Royal— Monthly Notices, No. 7. 8vo. 1852.

Bell, Jacob, Esq. M.R.I, [the Editor)— The Pharmaceutical Journal for Nov. md
Dec. 1852. 8vo.

British Architects, Royal Institute of— Proceedings for Nov. 1852. 4tO.

Civil Engineers, Institution rf— Proceedings for Nov. lsr)2. 8vo.

Editors— The Practical Mechanic's Journal for Nov. 1852. 4to.

The Medical Circular for Nov. 1852. 4to.

Geological Society— Quarterly Journal, No. 32. 8vo. 1852.
Glasgow Philosophical Society— Proceedings, Vol. IV. No. 4, 8vo. 1852.

Hamel, Dr. {the Author)—Der Dodo, die Einsiedier und die Erdichtete

Nazarvogel. 8vo. St. Petersburg, 1848.
London {Watford) Spring Water Company, Directors of the —Report. 8vo. 18.52.

Microscopical Examinations, t'<cc. of the Thames and other Waters. 8vo. 1852.

Lovell, E. B. Esq., iMM.i. {the Editor) —The Monthly Digest, Nov. 1852. 8to.

Mediaa and Chirurgical Society^ Royal— Hedioo-Chiruigieal TraiMactioni»

Vol. XXXIV. and XXXV. 8vo. 1851-2.

Pollock, TV F. E.'iq., M.R An Essay on the Action of Medicines on the System.

(Fothergiii Prize Essay.) By F. W. Headland, B.A., M.R.C.S. 8vo. 1852.

Seqfemt John, ilf.B.—Tacitus. Ed. Elaevir. 32mo. Amstelodami, 1665.
Society of Arts— Journal, No. 1. 8vo. 1852.

Taylor, Alfred S., M.D., F.R.S., M R.I. {the Author)— Medical Jurispru-

dence.. Fourth Edition. 16mo. 1852.
Tayhr, Rev. W,, FJt.8., M.R.I., {the BdUor)—T\te Diagrams of Eudid's Ete-

ments of Geometry, in an: Embossed or T^sngiUe Form for the Use of Blind

Persons, Part I. 8vo. 1828.

Selection of Psalm-Tunes and Chants in Raised or Embossed Characters

for the Use of the Blind, folio. 1836.
Vereins zur Beforderung des Gewerhfleisses in AvutiMI—VerhtiidluDge&« Juii

und August, 1852. 4to. Berlin, 1852.
Weale, John, Esq.— Grammar of the German Language by G. L. Strauss, Ph. D.

12mo. 1852.
Gernnan Reader, Edited by G. L. Strauss, Ph. D. 12mo. 1852.

Grammar of the English Toogue^ Spoken and Written. By Hyde Clarke.

i2rao. 1852. *

Outlines of tiie Historjr of England, by W. D. Hamilton, Vol. I. 12mo. 1852.

First Mnemonical Lenons in Geometry, Algebfa, and Trigonometry, by the

Rev. T. P. Kirkman. 12mo. 1H52.

Elements of Mechanism, by T. Baker, C. K. 12mo. 1852.

Rudimentary Treatise on Agricultural Engineering, by G. H. Andrews, Vol. IL

Motive Powers. 12mo. 1852.
Rudimentary Treatise on Civil Kngtneering, Vol. III. Pt. 2. 12mo. 1B52.

Whewell, Rev. W., D.D., Master Tnn. Coll. Camb. {the Author) —htiXzt to the

Author of " Prolegomena Logica." 8vo. 1852.

Frou
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W££KLY EVENING M££TING,

Friday, January 21.

William Pole, Esq., M.A., F.R.S., Treasurer and Vice-President,

in the Chair.

FnoFssflOR Fabadat,

Observations on the Magnetic Force,

Inasmuch as the geaerul considerations to be brought forward had
respect to those great forces of the globe, exerted hy it, both as a
mass and through its particles, namdy. Magnetism and Gravitation,

the attention was first recalled briefly to certain relations and diffe-

rences of the two which had been insisted upon on former occasions.

Both can act at a distance, and doubtless at any distance : but whilst

gravitation may be considered as simple and unpolar in its rela-

tions, magnetism is dual and polar. Hence one gravitating particle

or syFtem cannot be conceived to net by cravitation, a? a particle or

system, on itself; whereas a magnetic particle or system, because

of the dual nature of its force, can have such a self relation. Again,

either polaiity of the magnetic force cau act either by attraction or

repulsion ; and not merely so, but the joint or dual action of a

magnet can act also either by attraction or repulsion, as in the

case of paramagnetu; and diamagnetic bodies : the action of gravity

is always that of attraction. As a farther consequence of the diffe-

rence in character of the powers, little or no donbt was entertamed
regarding the existence of physical lines of force* in the cases

of dual powers, as electricity and magnetism ; bnt in respect of

gravitation the conclusion did not seem so sure. As some further

relations of the sun and the earth would have finally to be sub-

mitted, the audience were reminded, by the use of Arago*s idea,

of the relative magnitude of the two ; for, supposing that the centres

of the two globes were made to coincide, the sun's body would
not only extend as fur as the moon, but nearly as far again, its

bulk being about seven times that of a globe which should be
girdled by the moon's orbit.

For the more careful study of the magnetic power a torsion

balance had been constnicted, which was now shown and its mode
of operation explained. The torsion wire was of hard drawn pla-

tinum, 24 inches in length, and of sach diameter that 28.5 inches

* Proceedings of the Royal Institution, June 11, 1852, p. 2 16, also Philosopb.

Mag. 4tb Series, 1652, 111. p. 401.
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weighed one grain. It was attadied as usual to a torsion head
and index. The horizontal beam was a small glass tube terminated

at the object end by a glass hook. The objects to be submitted
to the mnfrnetic force were either cylinders of glass vrlth. n. fila-

ment dra^Yll out from each, so as to make a long stitf hook for
Buspension from the beam; or cylindrical bulbs of glass, of like

shape, but larger size, formed out of glass tube ; or other matters.

The fine tubular extremities of the bulbs being opened the way
through was free from eud to end ; the bulbs could then be filled with
any fluid or gas, and be re-sabniitted many times in succession

to the magnetic force. The source of power employed was at flrst

a large deetro-magnet ; bnt afterwards* In order to be eertain

of a constant power, and for the advantage of allowing anT
length of time for the obsennitions, the great magnet, con-
structed by M. Logeman npon the principles developed by Dr. £lia8«

(and which, weighing above 100 lbs. could support 430 lbs. ac-
cordinp- to the report of the Great Exhibition Jury), was purchased

by the Royal Institution and used in the enquiries. The magnet was
so arranged that the axis of power was five inches below the

level of the glass beam, the interval being- traversed by the sus-

pension filament or hook, spoken of above. The form and posi-

tion of the terminations of soft iron are shewn in plan by the

diagram upon a scale of ^« and also tbe place of the object. AH

this part is enclosed in the box which belongs to and carries the
torsion balance, which box is governed by six screws fixed upon
the magnet table ; and as both the box and the table have lines

and scales marked upon them, it is easy to adjust the former on

the latter so that the beam shall be over and parallel to the line

c, e with the point of suspension over c; or, by moving the whole
box parallel to itself towards m, to give the point of suspension

any other distance from the angle e. As already said, the objects

were constmcted with a snspension filament of snch length as to

make them coincide in height with the angle in the magnetic field.

"When suspended on the beam they were counterpoiBed by a ring

or rings dP lead on the further arm of the beam. These when
required were moved along the beam until the latter was horizontal

;

and that state was ascertained by a double arm support, which
Fii?tained the beam when out of use, brought it into a steady state

%vheii moving, and delivered it into a condition of freedom when
required. The motion of the box to the ri^ht or left, so as to place

the object in the middle of the magnetic angle, was given by two
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ofthe icrews before spoken of; the motion to the gpven distance

from €, by the other four.

Sapi>osing the distance from c towards m to be adjusted to

0.6 of an inch, when the beam was loaded above, and no object

before the magnet (the beam having been of course previously

adjasted to its normal position and the torsion index placed at

zero) , it then remained to determine the return of the beam to its

place when the object had been suspended on it and repelled

:

this was done in the following manner. A small plane reflector

is tixed on the beam, near its middle part, under the point of suspen-

sion : a small telescope associated with a divided scale is placed

about G feet from the reflector, aiul in such a position that when
the beam is in its right place, a given degree in the scale coin*

cides with the fine wire in the telescope. Of course the scale ap-

pears to pass by the wire as the beam itself moves, and with a
double angular velocity, because of the reflexion. As it is easy to

read to the fiftieth and even to the hundredth of an inch in this way,
and as each degree occupies apparently 2.4 inches with the radius

of 6 feet, so an angular motion, or difli*erence of ^to ^ degree

could \)o ()1>served ; and as the radius of the arm of the beam
caiTving the object was 6 inches, such a quantity there would be
le!=s than YTTtro mch : i. e. the return of the beam to its first

ur normal po:?ition by the torsion force put on to counteract the

repulsion, could be ascertained to witliin that amount. When an
object was put on the adjusted beam, if diamagnetic it was re-

* pelled ; and then, as the observer sat at the telescope, he, by means
of a long handle, a wheel, and pinion, put on torsion until the

place of the beam was restored ; and afterwards the amount of torsion

read oflf on the graduated scale became the measure in deg^rees of
the repulsive force exei ted. At the time of real observations, the

magnet, balance, and telescope were all fixed in a basement room,
upon a stone floor. But it is unnecessary to describe here the nu-

merous precautions required in relation to the time of an obser-

vation, the pet of the s^uspension wire by a high torsion, the

posj^ible electricity of the object or beam by touch, the effect of

feeble currents of air within the box, the shape of the object, the

precaution against capilhiry action when fluids were employed as

media, and other circumstances ; or the use of certain stops, and
the mode of procedure in the cases of paramagnetic action;— the

object being at present to present only an inteUigible view of the

principles of action.

When a body is submitted to the power of a magnet, it is affected^

as to the result, not merely hy the magnet, but also by the medium
surrounding it; and even if that medium be changed for a vacuum,

the vacuum and the body still are in like relation to each other. In fact

the result is alwavs differential ; any change in the medium changes

the action on the object, and there are abundance of substances

which when surruundud by air are repelled, and when by water, are

attracted, upon the approach of a magnet. When a certain small
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glass cylinder weighing only 66 grams snnroanded by air was sub-
mitted on the torsion balance to the Logeman magnet at the distance

of 0.5 of an inch from the axial Une» it required 15^ of torsion to
overcome the repulsive force and restore the object to its place.

When a Tessel of water was put into the magnetic field, and the
experiment repeated, the cylinder being now in the water was
attracted, and 54°.5 of torsion were required to overcome this attrac-

tion at the given distance of 0.5. If the vessel had contained a
fluid exactly equal in diamagnetic power to the cylinder of glass,

neither attraction nor repulsion would have been exerted on the

latter, and therefore the torsion would have been 0*^. Hence the

three bodies, air, glass (the especial specimen), and water, have their

relative force measured in rdation to each other by the three ex-

perimental numbers 15?, and 54^5. If other fluids are taken,

as oil, ether, &c. and employed aa the media surrounding the tame
gUua qfUader, then the degrees of torsion obtained with each of

them respectively, shews its place in the magnetic series. It is the

principle of the hydrometer or of Archimedes in respect of gravity

applied in the case of the magnetic forces. If a d;ff*^rcnt cylinder 1^

employed of another size or substance, or at a ditferent distance,

the torsion numbers will be different, and the zero (given by the

cylinder) also different ; but the media (with an exception to be

made hereafter) will have the teauic relation to each other as in

the former case. Therefore to bring all' the experimental results

into one common relation, a centigrade scale has been adopted,
bounded by air and water at common temperatures or 60^ F.

*

For this purpose every separate series of results made under exactly

the same circumstances included air and water; and then all tibe

results of one series were multiplied by such a number as would
convert the diflference between air and water into 100° : in this way
the three result? given above, become 21°.6; C; and 78^.4. By
such a process the magnetic intervals between the bodies are ob-

tained on the centigrade scale, but the tnie zero is not as yet de-

termined. Either water, or air, or tlie glass, may be assumed as the

zero, the intervals not being in any way ilependent upon that point,

but the results wiii ihca vary in expression thus

Air . 0° . 21^.6 . 100^

Glass . 21°.6 . 0° , 78^4
Water .100^ . 78*^.4 .

0®

all above the zero being paramagnetic, and all below diamagnetic,

in relation to it. I have adopted a vacuum as the zero in the table

of results to bo given hereafter.

In this manner it is evident that upon principle, any solid, what-

ever its size, shape, or quality, may be included in the list, by its

subjection to a magnet in air and in water or in fluids already

related to these : also that any fluids may be iaeluded by the use

of the same immersed solid body for them, air and water ; and also

that by using the same vessel, as for instance the same glass bulb.
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and filling it flaccesBiTdy with wious gases and fluids, iodading
always air and water in eadi series, these included hodies may then
have their results redaoed and he entered upon the list. The
following i? a table of some substanoes estimated on the centigrade

scale, and though there are many points both of theory and practice

yet to be wrouf^bt out, as regards the use of the torsion balance

described, so that the results can only be recorded as approxmia-

tions, yet even now the average of three or four careful experiments,

E^ves an expression for any particular substance under the same
conditions of distance, power, &c. near upon and often within a

degree ot the place assigned to it. The powers are expressed for a

distance of 0.6 of an inch from the magnetic axis of the magnet as

arranged and described, and, of course, for ejjrwi/ vdbumea of the
bodies mentioned. The extreme decimal places must not be taken
as indicating accuracy, except as* regards the record of the experi-

ments ; they are the results of calculation* Hydrogen, nitrogen, and
perhaps some other of the bodies near zero, may ultimately turn out
to be as a vacuum ; it is evident that a very little oxygen would
produce a difference, such as that which appears in nitrogen gas.

The fir^^t solution of copper mentioned was colourleps, and the second

the same solution oxidized by simple agitation in a bottle with

air* the copper, ammonia, and water being in both the same.

Fh)t-ammo» of copper ld4;23 Camphor • • . 82759
Per-ammo. of copper 119.83 Campbine • 82.96
Oxygen . 17.5 Linseed oil • • 85.56
Air • . 3.4 Olive oil • • • 85.6
Olefiant gas • . 0.6 Wax . , 86.73
Nitron^cn » • . 0.3 Nitric acid . * 87.96
Vacuum . 0.0 Water 96.6
Carbonic acid gas . 0.0 Solution of Ammonia . 98.5

llvdrog'en . 0.1 Bisulphide of carbon 9U.64
Amaiuuia gas . 0.5 Sat. sol. Nitre . 100.08

Cyanogen . 0.9 Sulphuric acid . 104.47

A'Glass . 18.2 Sulphur . • 118.

Pure Zmc * . 74.6 Chloride of Arsenic . 121.73
£ther • . • . 75.3 Fused Borate lead 136.6
Alcohol absolute . . 78.7 Phosphorus •

Oil of Lemons . 80. Bismuth . 1967.6

Pluckcr in his very valuable paper* has dealt with bodies which
are amongst the hig^hly paramagnetic substances, and estimate of

power is made fur equal weights.

One great object in the construction of an instrument delicate

as that described, was the investigation of certain points in the

philoaophy of magnetism ; and amongst them especially that of the

right Implication of the law of the inverse square of the distance

as the universal law of magnetic action. Ordinary magnetic

* Taylor's ScieaUfic Mmoin» V. 713, 730.
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ftction may be divided into two kinds, that between magnets
permanently ma^ietizod and uncliang-eable in their condition,

and that between bodies of which one is a permanent un-

changeable magnet, and the other, having no magnetic state

of its own, receives and retains its state only whilst in subjection to

the first. The former kind of action appears in the most rigid and
pure cases, to be subject to that law ; but it would be prematiire

to assume beforehand* and withoat abondant sufficient evidence, that

the same kw applies in the second eet of cases also ; for a hasty

assumption might be in opposition to the truth of nature, and
therefore injurious to the progress of science, by the creation of a
preconceiyed condnsion. We know not whether snch bodies as

oxygen^ copper, water, biemntb, &c., owe their respective para-

magnetic and diamagnetic relation to a greater or less facility of

conduction in regard to the lines of magnetic force, or to something

like a polarity of their paiticles or masses, or to s<ome as yet

unsuspected state ; and there is little hope of our developing the

true condition, and therefore the cause of magnetic action, if we
assume beforehand the unproved law of action and reject tiie

experiments that already bear upon it ;— for Pliicker has distinctly

stt^ed as the foct, that diamagnetic force increases more rapidly

than magnetic force, when the power of the dominant magnet is

increased ; and such a fact is contrary to the law above enunciated.

The following are further results in relation to this point.

When a body is submitted to the great unchanging Logeman
magnet in air and in water, and the results are reduced to the

centigrade scale, the relntinn of the three substances remain the

same for tlie same distance, but not for different distance^. Thus
when a given cylinder of flint glass was submitted to the magnet
surrounded by air and by water, at the distance of 0.3 of an inch as

already described, it proved to be diamagnetic in relation to both ;

and when the results were corrected to the centigrade scale, and
water made zero, it was 9*. 1.below, or on the diamagnetic side of

water. At the distance 0.4 of an inch it was 10".6 belowwater:
at the distance of 0.7 it was 12M below water. When a more
diamagnetic body, as heavy glass, was employed, the same result

in a higher degree was obtained ; for at the distance of 0.3 it was
37°.8 below water, and at that of 0.8 it was 48^6 beneath it.

Bismuth presented a still more striking case, though, as the volume
of the substance was necessarily small, equal confidence cannot be
placed in the exactitude of the numbers. The results are given

below for the three substances, air being always 100" and water 0"
;

the first column of figures for each substance contain the distance *

* A given change of distance necessarily implies change in degree of force,

and change in the forms of the lines of force ; but it does not imply always
the same amount of change. The forces are not the aame at the same dis-

tancc of 0.4 of an inch in opposite directions from the axial line towards m and
n in l!)e tiguie, paj^'c 230, nor at any other equal moderate distance; and though
by increase and diminution of distance the change is in the same dircctiuu, it
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in tenths of an inch from the axial Inie of the magnelie fidd,

and tlie second, the plaoe in centigrade nH^neticdcgmsbdow water.

runt Glass. Ueafj <GSass. iiMDunn.

0.3 — sn 0.3 — 37!8 0.6 — 1871!
0.4 — 10.6 0.4 — 38.6 1.0 — 2734.
0.5 — 11.1 0.6 — 40.0 1.5 ~ 3626.
0.6 — 11.2 0.8 — 48.6

0,7 — 12.1 1.0 — 51.5

1.2 — 65.6

The result here is that the greater the distance of the diamag-

netic bodies from the magnet, the more diamagnetic is it in relation

to water, taking the intcr\*al betsveen water and air as the standard :

and it xvoald further appear, if an opinion may be formed from so few
experiment?, that the more diauiagnetic the body compared to air

and water, the greater docs this difference become. At first it was
thought possible that the results migiit be due to some previous

state induced upon the body, by its having been nearer to or further

from tiie magnet : bnt it was fband that whether &e progress of

the experiments was from small to large distances, or tiie reverse

;

or whether, at any given distaace, the object was previous to the

measnrement held dose np to the magnet or brought from a
distance, the results were the same no evidence of a temporaiy

induced state could in any of these ways be found.

It does not follow from the experiments, if they should be
sustained by future researches, that it is the glass or the bismuth
only that changes in relation to the other two bodies. It may be

the oxygen of the air that alters, or the water, or more probably

all these bodies : for if the result be a true and natural result in

these cases, it is probably common to all substances. The great

point is that the three bodies concerned, air, water, and the subject

of the experiment, alter in the degree of their magnetic relations

to each other; at different given £stances from the magnet the
ratio of their magnetic power does not, according to the ezperi*

ments, remain the same; and if that result be confirmed, then

it cannot be included hy a law of action which is inversely as the

square of the distance. A hydrometer floating in a fluid and
subject to the gravity of the earth alone, would (other things being
tlie same) stand at the same point, whether at the surface of the

earth, or removed many diameters of the earth from it, because the
action of gravity is inversely as the square of the distance : but if

we suppose the substance of the hydrometer and the fluid to differ

inagnetically, as water and bismuth docs, and the earth to act as a

magnet instead of by gravity, then the hydrometer would,

according to the experiments, stand at a different point for different

distances, end if so could not he subject to the former law.

is not in the same proportion. By fitly arranged terminations, it may bo made
to alter with extreme rapidity in one direction, and with e^i^treine slowness or
not at all in another.
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The cause of thie variation in the ratio of the substances one to
another* if it be finally proved, has stiU to be searched out. It
may depend in some manner npon the forms of the lines of mag-
netic force» which are different at different distances ; or not upon
the forms of the lines but the wmmmA of power at the different

distances ; or not upon the mere amount, but on the circumstance

that in every case the body submitted to experiment has Unes of
different degrees of force passing through dilierent parts of it,

(for however different the magnetic or diamaii^netic conditioDS of a
body and the fluid surrounding it, they wuuld not move at all in

relation tu each other in a field of eijual force) : but whatever be the
cause, it will be a concomitant of magnetic actions ; and therefore

ought to be included in the results of any law by which it is supposed
that these actions are governed.

It has not yet been noticed that these general results appear to be
in direct opposition to those of PlUcker* who finds that diamagnetic

power increases more rapidly than magnetic power with increase of
force. But such a circumstance, if both conclusions be accordant
with facts, only shews that we have vet a great deal to learn about

the physical nature of magnetic force ; and we must not shut our eyes

to the first feeble glimpses of the«e effects, because they are incon-

sistent on both sides with our assumed laws of action ; but rather seize

them, as hoping that they will give us the key to the truth of

nature. Bodies, when subject to the power of the magnet appear

to acquire a new physical state, which varies with the distance or the

power of the magnet. Each body may have its own rate of increase

and decrease ; and that may be such as to connect the extreme efl^
of Flucker, amongst paramagnetic bodies on the one hand, and the

extreme effects amongst diamagnetic bodies now describedj on the

other ; and when we understand all this rightly, we may see the
apparent contradiction become harmony, though it may not conform

to the law of the inverse square of the distance as we now try to

apply it.

Pliicker has already said, because of his observations regarding

paramagnetic and diamaji;netic force, that no correct list of magnetic

substances can be given. The same consequence follows, though in

a different direction from what has now been stated, and hence the

reservation before made (p. 232) . the former table is given as an

approximation^ and it may be useful for a time* Before leaving his

first account of recent experimental researches, it may be as well to

state that they are felt to be imperfect and may perhaps even be

overturned ; but, that as such a result is not greatly anticipated, it

was thought well to present them to the Members of the Royal

Institution and the scientific world, if peradventure they might excite

criticism and experimental examination, and so aid in advancing the

cause of physical science.

On a former occasion * the existence of physical lines of force in

* Proceedings ol the Hoyal institution, p. 216*
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rdation to magnetism and electricity was inferred from the dual

nature of these powers, and the necessity in all cases and at all times

of a relation and dependence between the polanties of the magnet*
or the positive and negative electrical surfaces. With respect to

gravity a more hesitating opinion was expressed, because of the

difficnlty of obser^nng facts havinp^ any relation to time, and because

two orravit^iting particles or maijses did not seem to have any neces-

sary <.it]>tudt:iice on each other for the existence or excitement of

their mutual power'. On the present occasion a passage was
quoted from Newton which had since been discovered in his works,

and which, shewing that he was an nnhesitating believer in physical

lines of gravitating force, most from its nature, rank him amongst
thoee who sustain the physical nature of the lines of magnetic and
^ectrxcal force: it is as follows, in words written to Bentleysf
"That gravity should be innate, inherent and essential to matter,

so that one 1x)dy may act upon another at a distance through a
vacuwn, without the mediation of anything else, by and through
which their action and force may be conveyed from one to another,

is to me so great an absurdity, that I believe no man wlio lias in

philosophical matters a competent faculty of thinking, can ever fall

into it. Gravity must be caused by an agent acting constantly

according to certain laws; but whether this agent be material or im-
material, I have left to the consideration of my readers."

Finally, reference was made to Sabine's remarkable observation,

sustained as it has been by Wolf, Gautier, and others, of certain coin-

cidences existing between the appearance of solar spots and the

diurnal variation of the magnetism of the earth. Schwabb has
been engaged in carefully observing the spots on the Sun since the

year IR'Jf?. He has found them g-radually to increase in number and
size from year to year, and then decrease ; then again increase, again

to decrease, and so on in a regular period of about ten years. The
following is a part of his tabled giving the years of the maxima and
minima of spots :

^

1826

Groups la the
year.

Days ofno
•pott.

Days of
obamsttoo.

1828 . . 225 . . 0 . . . . 282
1833 . . . 139 . . . . . .267
1837 . • 333 « . 0 . . • • 1 68
l^i43 ... 34 . . .

1848 . . 330 . . 0 . . . . 278
1851

• Philosophical Magazme, 4th Series, 1852, III. 403. (3246.)

t Newton'sWork8,Hon1ey's edition, 4to. 1783, Vol. IV. p. 438, or the Thirl
Letter to Bcntlcy.

I Humboldt's Cosmos, HI. 291, 292. Bibliothiique Uoiverselle, 1852, XX. 184.
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Lahonv (Dee. 1651) was indaced by recent researches in

atmospheric magDetism, to examine the daily magnetic variation ia

dedtnation. and fonnd that, as a whole, it increased and diminished,

and then increased again, having a regular variation of abont ten

years t the vear 1844 wa? iriven n<? having' a minimura variation of

6'.61 and the year 1848 as presenting a maximum, variation of

11M5.
SABiNEf (March, 1852) in searching; for periodicallawsamonLrstthe

mean effects of the larger magnetic distiirl^ances, fonnd a simuUaiieoua

period of increase and decrease both at Hobarluu aiid Toronto, on

opposite sides of the globe ; the minimnm effect was in 1 843, and the

maximnm effect in 1848« according therefore almost exactly with

Lanumt's observations at Mnnich, Bat» besides that, he pointed

out the extraordinary drcnmstanoe that this similar variaidon of tlie

daily magnetic declination is the same in length of period as that

discovered by M. Schwabe for the solar spots ; and still more, that

the maxima and minima of these two most different phenomena
coincide; for 1843 presents the least dinmal variation and the

smallest number of solar spots, and 1848 the largest magnetic

variation and the greatest noml)er of solar obscuratioDS. He has

also observed that the same ])i riod of increase and decrease exists

with the same epochs in tlie diurnal variation of the magnetic
inclination of the earth's magnetic force in both hemispheres. The
phenomenon is general both as regards all the magnetic ele-

ments, and in parts of the globe most distant from eaidi oliier.

Gautibr appears to have been struck with the same coinddenee

;

bat did not publish his idea imtil July 18524 WoiiF of Beme« who
has sought far into the history of the sun spots, had the same
thought, publishing it first at the end of July or beginning of

August, 1852. § He endeavours to trace the general condition of

the spots from the year 1 600, and concludes that the true length of

the period is 11.11 years. As it is impossible to conceive such a

coincidence in the lcTig;th of the period and the time of the maxima
and minima of these two greatly ditfering phenomena, without

behevlng in some relation of them to a common cause ; so, the

observation of such a coincidence at this moment ought to urge us

more than ever into an earnest and vigorous investigation of the

true and intimate nature of magnetism ; by means of which we now
have hopes of touching in a new direction* not merely this remark-
able force of the earth, but even the like powers of the son itself.

[M. F.]

* Foggendorff; Annalen, LXXXIV. p. 572.

t Philosophical Transactions, 1852, page 103.

X Bibliothfeque Univer^ollp, 1852, XX. 189.

I Proceedings of Natural Society of hems, Nos. 245—247.
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WEEKLY EVENING MEETING,

Friday, Jan. 28.

W. R. Grovb, Esq., M.A., F.R.S., Vice-President,

in the Chair.

PaoFfissoR Williamson,

On Gerliardt's discovery of Anhydrous Organic Acids,

Thb diicoveryby M. Gerhardtof a number of anhydrous organic

acids has thrown so much light on one of the most important
questions of chemical philosophy, that it constitutes one of the

most remarkable illustrations of the manner in which the rich

materials of organic chemistry may be brought to bear on the
explanatign of the phenomena of chemical action and the laws
of chemical combination.

It is not unworthy of remark, that the both'cs jirepared by
Gerhar(U had for some years past beeu supposed to exist ready

formed in combination with \v iter and other bases, and that the

chief objection to that supposition was founded on the circum-

stance of their never having been separated from such combi-

nation, and presc nted in an isolated form. In fact Gerhardt has

supplied the very link in the chain, which was expected to constitute

evidence for a familiar theory of the constitution of salts. But
the process by which the result was attained is even more im«
portant than the result itself, and has led to our drawing from that

resnlt a conclusion different from that which was generally ex-

pected. Chemistry aims at discovering the nature of that action

by which substances of opposite properties undergo those re-*

markable changes which we call chemical combination ^ and it

naturally follows from this view of its objects^ that chemical

science is more advanced by the discovery of a new procetr than

by the discovery of a new substance ; and its theories are more
immediately affected by the nature of a process of change
than by any physical fact, such as the existence of a peculiar body
or class of bodies. Thus it is that the metliod of isolating the

anhydrous organic acids, has afforded evidence of a new view of

the coiihtitution of acids and salts.

A few words may serve to give an idea of the previous state

of the question.

Compounds of oxygen-acids were supposed to consist of the

anhydrous add united with an oxide. Thus hydrated sulphuric

acid was represented as containing the anhydrous group S
plus an atom of water H^O 5 and in the saturatioo ofthb hydrated
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acid by a base such as potash, it was conceived that this oxide

replaced the water. The existence of anhydrous sulphuric acid

in an isolated state, and the fart that it so readily corabinea

with water, was urged as an aiL^iiineiit in favour of this theory
;

md the same holds good with phosphoric, carbonic, sulphurous,

lactic, nitrous, and evea (^accordiog to the recent discovery of
Dessaignes) nitric acid.

However simple this view might appear and however satis-

factory it iiii^hL be in explaioiug those cases of combinatiun for

which it was specially intended, chemists soon became acquainted

with bodies perfectly analogous in their genonl properties to the

oxygeii-acids« and producing by their actkm upon bases similar

effects, but which, from the fact of their containing no oxygen,

could not possibly be conceived as made up of water and an
anhydrous-acid* For instance, hydrochloric acid was proved,

both analytically and synthetically, to be composed of nothing

but chlorine and hydrogen j and when it combines with potash,

the hydrogen is found to leave the chlorine whilst potassium
takes its place.

Being desirous of simplifying as far as possible their views

of these phenomena, and of extending^ the same explanation to

all like cases, certain chemists were led to imagine a new mode
of representing the constitution and reactions of oxygen -acicis,

which had the advantage of connecting the two classes of ana-

logous reactions by the s;nne theory. This consisted in con-

ceiving, that in the foriniaiun of a hydrated acid, a compound
radical is produced in combination with hydrogen ; so that hydrated

sulphuric acid is the hydrogen-compound of S O^, in the ^ame
way as hydrochloric acid is the hydrogen-compound of chlorine.

There were many arguments in favour of this view, amongst
which the most prominent was derived from the lact, that when
a salt ofthe one class, as chloride of potassium, decomposes a salt

of the other, as sulphate of silver, the result is exactly in con-

formity with what must occur on the supposition of the compound
radical $ and in like manner, the electrolytic decomposition of a
sulphate moves the group 8 to the positive pole^ where it

either combines with a metal or undergoes decomposition.

One of the strongest arguments against the view that the
oxygen-acids contain water, is afforded by the results of recent

researches (especially ofMM. Laurent and Gerhardt) on the atomic

weight of acids. Those chemists have rendered more detinitc and
exact than they had been before, our idefis on the distinctions

between monobasic^ bibasic, and tribasic acids, and have clearly

established that the torrect t xpression of the atom of nitric acid

must be such as contains half as much hydrogen as is contained in

one atom of wiHer (inasmuch as water is bibasic, and nitric acid

monobasic). Of course this proportion may be as wtU established
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by {lonbling the ntotnic weight of water as by halving that of
h yd rated nitric acid; but either way ii is clear tiiat hydrated
Ditric acid cannot conlain water.

Such was the position of tho questioo, when an English chemist
proved that the formation of ether from alcohol (which was con-
sidered chemically as the hydrate of ether^) doea not consist in a
separation of two already formed compounds, but in a sabstttution

of hydrogen hy the organic radical ethyl. A similar fact M. Gerhardt
IiBs proved respecting a great number of oi^anic adds^ by pre-

paring bodies which stand to them in the same relation as ether

does to alcohol.

The researches of M. Cahours had led to the discovery of a
series of bodies necessary for Gerhardt's process. These were
obtained by the action of pentachloride of phosphorus on
varioii'? hydrated organic acids, and con^^isted of clilorino combined
with the oxygenized radical of the acid. Thus from benzoic

acid was prepired the chloride of benzoil, H5 O CI, and the

correspoiuling' bodies, from cuminic, cinnamic, and various other

acids. Gerhardt has since made by the same process the body
Cg H3 0 CI, which is the chloride of the radical of acetic acid,

c:alled olhyl. Now, on bringing any one of these chlorides in

contact with the potassium-salt of the corresponding acid, the

^icmieal ^rce of combination between chlorine and potassium
iodaced the decomposition.

These results can be most simply stated in the form adopted
by M. Gerhardt the discoverer, which consists in comparing the

oomposition of these bodies with that of water, from which they ate

formed by the substitution of one or both atoms of hydrogen by
oiganic radicals.

Thus water being represented by the formula O, acetic acid is

formed from it by the action of chloride of othyl O CI,

which forms * O -h H CI t. e. hydrated acetic add and

hydrochloric acid. If a second atom of chloride of othyl is made
to act upon this acetic acid, or better upon the acetate of potash

the radical othyl, H, O. This compound is the anhydrous
acetic acid which might be called the acetate of othyl, inasmuch
as that rascal has, in the formation of the compound, taken the

place of the basic potassium in the acetate of potash.

lo like utanner, the anhydrous benzoic acid
C, H, O O was made

S

M
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by the action of the chloride ofbenzoil C3 H ^ O CI on the benzoate
of pota.%h. It is a crystalline body, perfectly neutral to test paper,

flcarcely soluble in water, readily soluble in alcohol and ether.

On continued boiling with water, it is eonverled iotohydnited
benzoic acid, one atom of the anhydride with one atom of water
forming two atoms of the liydrated acid by an interchange of
hydrogen and benaoiL Besides several of these anhydrous acids,

Oerhardt has prepared some intermediate aoids^ analogous to the
intermediate ethers, by combining two different radicals in the

same group. Thus chloride of benzoil with cuminate of potash
C H O

' ^ O formed cnminate of benzoil or benzocuminic acid

C H O
°

1^1
^ * Q O ; and in like manner, seyeral other intermediate acids

were prepared.

In ronelusion, to tbfs very brief exposition of this innportant

series of discoveries, the Lecturer alluded to a feature of the

development of the human mind in scieutiiic research, which is

Strikingly illustrated by the substance and form of these results,

and of which instances are probably to be found in the history of
many others. The explanation of the above reactions consists in

a combination of two modes of reasoning, which were developed

by different schoolSt and for many years were used independently

of one another. Gerbardt, to whose researches and writings some
important steps in the doctrine of types are owing, formerly

believed the truths which be saw from that point of view to be
incompatible with the idea of radicals, but he now joins those
chemiot? who Hnd in each of these notions a necessary and most
natural complenunt to the other.

Mfiy we not hope that such may be the result in other cases of
difference of opini on scientific qaestion«, which the progress of

knowledge will shew to have been owing to the incompleteness

and one-sidedness of encli view^ rather than to anything absolutely

erroneous in either ?

[A. W. W.]
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WEEKLY EVENING MEETING.

Friday, Felntnry 4.

. W. R. Gbots. Eiq. M.A. F.R.S. Vioe-Fresideat,

in tiie Chair.

G. B. Airy, Esq. F.R.S. Astronomer BoyaL

On the reaultt of recent calculations on the Eclipse of Tkaks and
EcUpies emmeeted with it*

Thb Lecturer commenced by remarking that he should not have
thought the calculations connected with any other ecHpse a subject

worthy of his audience. The edip?e commonly called thnt nf

TTsales i? however one of txtraordmary interest. It refers to a

poiDt of time which connects in a remarkable way the history of

Asia Minor and the Greek colonies settled there with the history

of the great iiasteru empires. Its precise date has been for a long

time a subject of discussion among the ablest astronomical computers

and chronologers. It shews in a remarkable degree the power of
astronomy ; for it is no small tfamg that we are able to go back so

many centnries and confidently to describe a phsenomenon which
then occurred* almost to its minutest features. But it shews also

the weakness of astronomy. It requires the combination of theory

and observation, with a full sense of the possible inaccuracies of

both, and with an endeavour by the u«e of each to correct the

failings of tlie other. It requires general criticism, history, tradition,

and a careful examination of geographical and military circum-

stances. But when all these aids are properly brouG:ht to bear

upon it, a conclusion is obtained upon which there appear;^ to be uo

room for further doubt.

In the last century, the computations, or rather llie assumptions,

of distant eclipses, were extremely vague. The theory of the

noon's motion, as applicable to distant ediipses, was imperfect ; and
it would almost seem that computers, under a sense of this imper-

fection, felt themsel'Tes free to interpret the calculations as loosely as

they might find convenient. Eclipses were adopted by them, as

correspondinp^ to historical accounts, which did not represent the

physical plKcnomcna when visible : some were even taken which

occurred Ixiforc sunrise or after sunset at the places of observation.

The great step made in theory, in reference to these inquiries, was

the discovery made by Laplace near the end of the last century, of the

secular change in the moon's mean motion in longitude (accompanied

by similar changes in the motion of the perigee and the node). In

explanation of tibis« the Lecturerpointed out that the force which acts
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upon the moon tendin:^ to draw it towards the earth is not simply the

attraction of the earth, but consists of that attraction diminished by
a disturbing force which is produced by the sun's attractioD. The
sun sometimes attrncts the moon towards the earth or the earth to-

wards the moon, sometimes li produces tlie oppuaite efl'ect j but on

the whole it tends to pull the moon away from the earth. And tlua

diminatioii of the earth's attraction is greater as the son iaaearer;

and therefore* in an dliptic orbit saeh as the earth describes aboat

the son (or such as the son appears to describe about the earth),

the dimination of the earth's attraction is greater when the earth

is nearest to the sun than when the earth is farthest firom the

sun. It might be supposed that one of these effects exceeds that

which would happen when the earth is at its mean distance from

the sun, as much as the other falls short of it; but in reaHty

the excess is greater than the deficiency, and therefore the more
ezcentric the earth's orbit is. the greater is this disturbing force.

So*long as these circumstances remain the same, the magnitude of

the moon's orbit will not be sensibly altered. But the fact is,

that, in consequence of the perturbations produced by the planets,

though tilie earth's mean distance from the sun remains unaltered

from age to age« yet the exoentridty of its oibit is dimidshiog
from age to age ; the sun's disturbing force is therefore diminishing

from age to age : and the real force which acts upon the moon as

tending to draw it towards the earth is therefore increasing from
age to age; and, from age to age, the moon approaches a little

nearer to the earth and performs her revolutions a little quiclcer. This
etFect is extremely small. Between one iunatioti and the next
(taken one with another) the moon's distance from the earth is

diminished by about ^ of an inch ; it would seem at first that

this could produce no discoverable effect in tlie moon's motion : but
one of the most wonderful things in the application of the laws of
mechanics generally, and the law of gravitation in particular (friiere

the magnitude of die force yaries wiSi the variation of distance), is*

that the effect of a variation of a snudl fraction of an inch is as
certain, in proportion to its magnitude, as that of a thousand mfles.

Still the effect produced in the moon's apparent motion is very

small : in a century it amounts to only ten seconds ; an angle which,
when expressed in the usual way by the breadth of a known object

as seen at a known distance, is le5s than the angle subtended by the

human hand as seen at the distance of a mile. Yet in the course of
twenty-four centuries the effect of this becomes so important as, ia
t1ie case of eclipses, completely to change the face of the heavens ;

an eclipse might happen in Asia or Africa which, but for this consi-

deration, we might expect to occur at that time in America.
Shortly after Sie discovery of this secular change, the French lunar

tables (Burg's) were constructed, the first which introduced this ele-

ment. The late Mr. Francis Baily soon made use of these in an in*

vestigation of the date of the eclipse of Thales, which deserves to be
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mikedamong the most valuable that has been directed to that aubject.

The historical account of the edipae ia, that the Medea attacked

the Lydiana, and that a war continued several years, until at lengthy

iffaen the two armies were preparing for battle, the day suddenly

became night (an event which Thales is said to have predicted), and
bodi parties were so much alarmed that thev made peace at once.

Mr. Baily in the first place pointed out, from a collation of the

best accounts of total and annular and other partial eclipses, that

nothine: but a total eclipse could produce such a strikinsr effect

and that a total eclipse could do it. Mr. Baily afterwards saw
the total eclipse of 1842, but he saw it from the window of a

liCNiae : the Lecturer, who had aeen tiie total edipeea oi 1842 and
1851, in each caae from the top of a hill and in command of the

opea coontrj, wished much that Mr. Baily conld ao have seen it;

when he could not have failed to be reminded of hia former aaaer*

ticma with regard to the eclipse of Thalea : the phenomenon in fiict
,

ia one of the moat terrible that man can witness, and no degree of
partial eclipses gives any idea of its horror. Mr. Baily then, using

Biirg's tables, computed all the eclipses which could by possibility be
visible in Asia Minor through a period of time exceeding that to

which the eclipse of Thales is limited by clironological considerations,

and found that only tliu eclipse of B.C. 610, September 30, could

be total ; and that the track of its shadow would piibs across the

mouth of the river Halys. He accordingly fixed upon that as the

tme dale. But lie thai made a calculation which threw great doubt
upon the reanlt. Upon using the same tables to compute the ecUpse

of AgathodleB (to be described shortly) he found that the track cf
tiie shadow would be nearly 200 miles in error ; and, with a degree
ci good faith which was characteristic of him, he at once ayowed
Ilia betief that if the elements of the tables were so altered as to make
the eclipse of Agathocles possible, the eclipse of B. C. GIO could no
longer be shewn to be total in or near Asia Minor. Ho expressed his

confidence however that no other eclipse could, under any possible

chancre of the tables, have been total in Asia Minor. Mr. Baily's

conduct in this avowal was favorably contrasted with that of a Geruiaa

astronomer, Oltmanns ;
who, in one paper, utiug the same tables as

Baily, fixed upon the same date as Baily for the eclipse of Thales.;

and in anott^r paper, after alteratioii at the elements, shewed tlwt

Uie eclipse of Agathodes was possible; but, although he then alluded

to hia own cakdations of the edipee of Thales, had not the courage

ao aanoonce that hia former oondusiona must now be consideced to.

.be unfounded.

The Lecturer then proceeded to explain how it happens that there

exists such a connexion between two eclipses nearly 300 years apart,

that the errors of calculation of one can have any influence upon the

other, lie explained that the moon's orbit is inclined to the sun's

apparent orbit round the earth, but uut always in the ^ame direction,

the line of nodes (or the intersection of the pluue« of the two orbitsj
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nrdTingeo as to complete a levolation in aboat 19} years ; and that

an edipfie of the sun can happen on]y when the line of nodes is

tamed nearly towards the sun (as, in other cases, the shadow falls

above or below the earth). Tf for a given day of the year, (when
the sun is in one certain position), the moon is in that part of its

orbit most nearly in the direction of the sun, the shadow of the moon
will fall upon a certain point of the earth ; but now if the place of

the node be changed, the effect will be that of driving" a wedge under

the moon, and she will be thrown further north or south, and the

shadow upon the earth will be thrown fiiither north or sontli. ThoM
the place of the node will define the port of the earth on which the

ahadow will be thrown; and conTeraely> a knowledge of the part of

the earth on which the shadow is thrown will give information on
tiie place of the node. Thus the alteration of the lunar elements,

which is necessary to throw the shadow farther north in the eclipse

of Agathocles, consists in an alteration of the place of the node
(other elements beinj?- supposed moderately correct) ; and this re-

quires an alteration in the annual motion of the node, reckonin^^

backwards from the present time when the position of the node is

well known ; and applying the same annual correction by the rule

of three backwards to the place of the node at an assumed time of

the echpse of Thales, the corrected place of the node at that time

is found, and then the corrected track of the moon's shadow can be
found.

Subeeqnentljrto the time of tiie calculations of Baflyand Oltmanns*
the improTements in astronomy have been very great. Many
advances have been made in theory, and one of the secular changes
(that of motion of perigee) has been greatly modified. The Green-
wich Lunar Observations from 1750 to 1830 (which are the founda-
tion of Lunar Astronomy) have been completely reduced, on one
uniiorm plan. Improvements have been made in the details of con-

struction, but still greater improvements in the principles, of astro-

nomical instruments. Our knowledge, also, of the geography of the

countries to which the eclipses before us have relation, is much more
accurate and extensive than it was.

Still there remain causes of uncertainty in the results of any calcu-

lations made Inr such distant periods.

Forst, in the theory. No person who has not fiurly entered into

the details of the Lunar Theory can conceive the complexity of the
algebraical ei^ressions and the operations which occur in it. Besides

the usual chances of error from mistake of figures and mistake of

signs, there is the risk of mistake in the selection of some terms to

the exclusion of others, and the possibility of positive error in the

meta])hysical reasoning which guides some of the operations. And
we are driven at last to admit that what is sometimes called mathe-
matical evidence is after all but moral evidence. And thus it has

happened thiit the conclusions of different theorists on some very ua-

portant points arc by no means accordant.
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Secondly* in the obeervations from which aie determined the
dements Uiat are to be combined with theory. Upon the same
principle by which it was shewn that the track of shadow in one
eclipse depends upon the track of shadow in another eclipse, it wiU
be easily seen that the track of shadow in a distant eclipse will

depend upon tiie observed elevation of the inooii in the beginiiiii^ of

the modem period of coiiiparativniy accurate astronomy ; (for that

elevation determines the place of the node ; and an error in the

elevation produces an error in tiie coiiipulcd place of the node for

UmX time; end this ezbtbite an error in the annual motion of

tihe node ; and that error carried through the long period, to «
diatant edipee prodncea a yery great error in Uie place of the
node there* and consequently in the track of the afaadow). If a
ladder of centuries be constructed, each atave corresponding to a
omtiiry, the extent of tolerably accurate and well-reduced ob*

servations of the moon (1750 to 1830) is represented by only

^ of an interval of staves. Thus it appears that an error of two
seconds in Bradley'? observations (the angle which a finger-ring

subtends at the distance of a mile, and which is smaller than can be

perceived by the unassisted eye) would destroy our conclusions with

regard to the* distant eclipses in question. The fault in the principle

ut the Greenwich instrument used for observing the elevation of

the moon (namely a quadrant, the use of which was for many
^eara the bane of astronomy), and the alovenly way ci naing it

m Bradley'a time (no attention bemg given to the taking the

^evation of the moon at the precise instant of her passing the

meridian, though her elevation thai changes rapidly) might well

sJlow of this error. The Lectorer atated that both in the carefiil

examination of the principles on which instruments are constructed,

and in the rigorous attention to the proper rules for their use, it

mi L^ht be hoped that great improvement would be found in modern
tunes.

In consequence of these causes of uncertainty, it becomes very

desirable, in the investigation of the eclipse of Thales, to coriect

the elements of the muun's motions by some other well deter-

mined eclipse. Omitting the eclipses since the year 1200 A»D,* and
two in the second centary B.C. whidi are somewhat discordant*

there are two edipses of peculiar Talae. One la the edipse at the

batde of Stiklastad at which Olaf king of Norway was killed, A.D
1030, Angast 31 ; in which the precise spot is known> and the pre*

oiae position of the moon is known (the breadth of the ahadow being

very small, inasmuch as, when the eclipse commenced on the earth,

it was annular). The only objection is, that if there is any uncer-

tainty ill the secular chanL!;e of mean motions, the adjustment of the

mean motions to reprci-cnt the eclipse of Stiklastad will still leave a

lart^^e uncertainty on an eclipse about 1600 years before it. Using

tlic iiiusstratiou of the ladder of centuries, it is like fixing the ladder

at the buLLum aud at a puiut at one third of height, which fasten-
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mg, if the ladder is bent io some uncertain degree, still leaves great

uncertainty in the place of its top. The other eclipse is that of

Agathocles, B.C. 310, Augu^st 15, which will leave little uncertainty

of that kind, if we caa but determine its exact place upon the

earth.

Ao^athocles, the Lecturer stated, being blockaded by the Cartha-

ginians in JSyiacuse, placed men on board a fleet, ready to escape on

the first opportunity ; the approach of a jHrovinoii-fleet drew off the

Ctfthaginian ships, and Agathodes burst out of the harbour, and
was pursued by ttie Carthaginiane, but emped* The next morning
there was an eclipse of the sun which was evidenUj totaL After

six days he landed in the Carthaginian temtories at a place called

the Quarries, and, traversing their provinces, reduced the citizens of

Carthage to the utmost difficulty, (in their terror they sacrificed 500
children to their god Kronop), The Lecturer acknowlcdi^ed his

obligations to Capt. W. H. Smyth, R.N. who hud called his atten-

tion to the enormous (juan ies at Alhowareah (Aquilaria) under Cape
lion, fruni which Utica and Carthage were built; which place ap-

pears to have been used by the Romans as a landing-place from

Sicily ; and which the Lectiu'er adopted without doubt as the landing-

l^ace of Agathodes. He then stated that firom J, Bosanqnet
ESsq., he had received the suggestion that Agathodes might haye
passed the Strait of Messina ; and that gentleman had pointed ont
the passages in the historical accounts which indicated die belief of
the sailors that they were going either to Italy or to Sardinia. The
Lecturer stated that* on minnte examination, he had found that only
the city of Gela remained in alliance with Syracuse, and the

provision-fleet must have come from Gela, and must have ap-

proached Syracuse from the south, and from this it followed that

Agathodes must have escaped to the north. This brings the
probable position of Agathodes at the time of the eclipse near to

Messina; ii it were still suppobed (as had been formerly tuppos^d^

that he sailed to the south, his position would probably have been
near to Cape Fassaro. Hie Lectorer explained we small oorreetionB

which must be made in the Greenwich detennuaation of the ^ace of
the moon's node to satisfy these two conditions: and these were
then taken as bases for the investigations connected with the eclipse

of Thales.

The armies which were confronted at the time of the echpse
of Th files were evidently large armies (from the circumstances

that they were commanded by the kings in person, who were
ready to make a treaty on the spot, and that their principal allies,

Syennesis and Labynetus, were present). And the principal ques-

tion to be answered is, where such armies were likely to march.

The Lecturer called attention to the general form of Mount Taurus
and Anti-taunts (as one part is sometimes called), ranging from
the mountains m the south of Asia Minor, in a general north*

eastern direction^ till they joined the mountains about IVebizond
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and Krzernm ; and stated that, according to the hest information

that he could obtain, (in which he had been materially asBisted

by W. J. Hamilton, Esq. and M. Pierre Tchihachcff ) the following

were the principal roads through them. On the north coast there

is one, of which the dithcuities were well knowa from the retreat

of the ten thousand Greeks. From Erzerum there are two roads

towards Siwah (Sebaste) and Kaisarieh (the Cappadocian Csesarea),

rugged^ and passing through, bamn countries* There Is one nwd
from Kaiaaridi ftUing on a hnuieh of the Enphrates, which flows

by Makdeh (Mditene) ; a nigged road parallel to it from Gorooo

;

and finatty» the road which is the hest of all, descending from the
Bouthem mountains into the plain of Tarsos and Adana, then skirting

the sea hy Issus to Antioch. The Lecturer stated that on.examining
history he found no instance of an easterly or westerly march through
the northern mountains r he had found one march of an army (under
the Byzantine emperor Herachus) from Trebizond to the south, which
army however returned by Issus ; one march by Melitene, where
the last great hat tie of Chosroes Nushirvan with the Byzantine

armies was fought ; but, from the time of the younger Cyrus and
Alexander, the marches by Issns are very numerous. Some of
these lines of mardi are evidently very modi curved ont at thdr
straight direction in order to take advantage of the pass of Issns

:

thus Alexander marched thither from Angora (Aneyra) : Valeiian

entered hy Issus to attack Sapor : Sapor, when in Armenia* and
OD his way to attack Csesarea, marched by Issus : Julian in return

invaded Persia by the same road. From these circumstances it

appeared most probable that the Medes entered by Issus to attack

the Lydians, and that the battle-field would probably be included

in the [)oIygon whose angles are Issus, Melitene, Aneyra, bardes^
and Icoumm.

The Lecturer then shewed what would be the track of the shadow
in the echpse of B. C. 585, May 28, either on the supposition

that the place of the Moon's node was that given by the Green-
vridi observations^ or on the supposition that the motion of the

node was so corrected as to miJie die shadow in the eclipse of
Agathocles pass centrally over the assumed southern position of
Agathodes* or over the assumed northern position of Agathocles.

The uncorrected Greenwich track, and the track over Ana Minor
corresponding to a central eclipse on the southern position of Aga-
thocles, though not inadmissible, are too far south to be accepted

a* probable; but the track over Asia Minor, corres]>oiulin^'- to

the elements which give a central or nearly central eclipse for the

northern position of Agathocles (near the &trait of Messina), would
certainly pass over any probable position of the battle-field.

The conclusion as to the general fitness of the echpse of B. C.
585 for representing the circumstances of the eclipse of Thales,

by inference from modem elements of calculation, was first published

by Mr. Hind in the Athen»um.
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The Lecturer then stated that he had examiDed in greater or less

detail every edipse from B. C. 630 to B. C. 580, and that no other

eclipse could pass over Asia Minor. That selected by Messrs.

Baily and Oltmanufi, it was now shewn, passed to the north uf

the tea of Asof.

Id condiidmg tluB ailamiumu^
Ins qumon that the date B» C« 586 im now establialied for the
eclipse of Thales beyond the pooibiUty of a donbt.

The Lecturer then aUnded to the tradition preserved by Sir

John Malcolm from the poetical Hiatory of Peraia, that Kai Kaooi
(whom Sir John Malcolm considers to be the same as Cyaxarea
or Astyages, or possibly to represent both), having marched on a

military expedition into Mazenderam, himself and his army were
struck with sudden blindness ; and that this had been foretold by

a magician. Sir John Malcolm considered, and it appears most
probable, that this is the record of a total eclipse of the sun ; bat

no total eclipse near this time passed over Mazenderam. The Lec-

turer conceived tberefbre that it might refSer to die eclipse of Thales^

thoagh with a strange perversion of the name of the province.

Soch perversions however oceor in the Persian poetical hlstoiy

regard to other names, which tiiere ia reason to brieve are cor-

rectly given by the Greeks. The name Xerxes, for instance, has

been found by Colonel Rawlinson in the Behistun inacriptiona under
the form Khshayarsha, of which the Greek Xerxes was probably

a fair oral representation ; whereas the name preserved in the poetical

history is Isfiindear. These confusions however are incidental to

poetical history: thus if the Henriade of Voltaire should remain
as the only history of the times to which it relates, the iiuine of
the king who preceded Heuri IV. would go down as Valois, instead

WiuuAM Pou, E8(i., M.A, F.R.S., Treasurer and Vice-President,

in the Chair*

of Henri III. [G. B. A.]

GENJESAL MONTHLY MEETING^

Monday, Febmaiy 7.

Thomas W. Allies, Esq, John Henderson, Esq.

J. Bell Brooking, Esq. Thomson Hankey, Esq.
John Forster, Esq., F.L.S.

were duly elected Members of the Koyal Institution.
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The following Pucbrtb were aiuMNmoed» and the thanks of the

Memben letimed for the noie;-*

FaoM
Jtduaries, Institute of—The Assunmce Magazine, No. 10. 8vo. 1863.

Allies, Jabez, Esq., F.S.A., (the Autfmr)—The Ancient British, Roman^ and
Saxoa Antiquities and Folk Lore of Worcestershire. 8vo. 1652.

Art-Unim efLomSam -^Siztoenth Annual Bepoct. 8vd.

Art-Union Almanack for 1853.

Jfiatir Societtj of B^gal— Journal, No. 229- ^vo. 1852.

Astronomical Hoctetj^ (i^yoi)— Monthly l\otices. Vol. XUI. No. !• 8vo.
1853.

Atherueum Club— List of Members. 8vo. 1 852

.

Bell, Jacob, Esq. {the Editor)—The Fhamuioeotiaa Joumtl for Jan* ud Feb.
1853. 8vo.

Bevatt, C. W., Esq.—The Utenry and Scientific Regiiter and Abnanack for

1853. I Brno. 1853.

Bombay Oeographical SoHeiy—Transactions, Vol. X. 8vo. 1852.

British Architects, Royal institute qf— Proceedings, Dec. 1852, and Jan.

1853. 4to.

Carpenter, W. B., M.D.,F.R.S. {the .<MJk0r)«Principles of Haman Phyalo-
lotn-. 4rh t:dition. Bvo. 18'>3.

Chemical Society— Quarterly Journal, No. 20. 8vo. 1853.

doit Enffineen, Inttituticn of— Proceedings, Dec. 1852, and Jan. 1858. 8vo.

OM:hs, Messrs. and Co.— Cocks's Musical Miscellany, Fhst Series. 4to. 1850*1.

Second Series, Vol. I. Noa. 1-12. 4to. 1852-3.

Coltege of Chemistry (Royal) — Table for the Comparison of the Centigrade,

Reaumur, and FUiren1ieitTh«nnonieten> Frmeh and EngUsh Measures, ftc«

8vo. 1853.

Commissioners for the P'rhihiiiov of 1851~ Second Report. 8vo» 1852.

Report of the Juries. »vo. 1853.

Dennet, Chartei P., Reply to the Strictures of Lord Mahon and otiiers

on the Mode of Editing t i e Writings of Washington, by Jared Sparln; ^th
a Review of Lord Mahon's l listnrv, Sec. 8vo 1852.

Letter to Lord Mahon (in answer to his Letter) ; by Jared Sparks. 8vo.
1852.

Report to the Senate of the United States on Colt's Repeating Pistols. 8fo.
1851.

Pilot, and W^ind and Current Charts of the North and South Atlantic Oceans,

ill 19 sheets ; also Sailing Directions derived from the above Charts by Lieut.

If. P. Maury, U. S. N. 4to. Washington, 1850.

Astronomical Observations rhiring 1846, made at the National Observntory,

Washington^ under the direction of Lieut. M. F. Maury. Vol. 11. 4to.

1851.

JSoif India Companiif, Hon.—Report of the Cdmmlssloiiers for Post Ofltoe

Enquiry, with Appendixes. Calcutta. 1851.

Editors.— The Athenaeum for Nov. and Dec. 1852, and Jan. Ib63. 1852* 4to.

The Medical Circular for Dec. 1852, and Jan. and Feb. 1853. Bvo.

The Practical Mechanic's Journal for Dec. 1852, Jan. and Feb. 1853. 4to.

f\m'mlay Professor, P,RJt^ 4^.— Koninklgk-Nederiandsche Institnut ^ran

^Vete^«^chappen :

—

Verbaiiddingen der Eerste Klasse. Derde Recka, Deei. 4to. Amsterdam.
1852.

Tijdschrift dcr F.crste Klasse, V*. Deel. 8vo. Amsterdam. 1852.

Jaarboek van Wet nschappen, Lcttcikunde en Schoone Kuntten voor 1851,

8vo. Amsterdam, iSi>2.

Atti deU' Accademia Pdntilida de* Nuovi Uncd, Anno V. SesafoneK 4to.

Roma. 1852.
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Balletin do i!i Cliio^o Physico- Matb^atiqae dePAcMMmie dct Sdencca de
St. Petersbourg. lome X. 4to. 1852.

MoMitobericht der Kfioigl. Pkius. Akademie^ Sept, Oct and Nov. 1852.
8vo. Berlin.

ftU'tfrs, Sir Chtrle,*, ^r /, {the Author) — Travels and Researches in Am
Minor, more particularly in the Province of Lycia. 12mo. 1852.

fhmkUm hmUute, FkUadOpkta—Jotiml, Vol. XXIV. No. 3, 4, 5. 8m 1892.
Oeoi^aphical Society (Royal) — Journal, Vol. XXII. 8vo. 1852.
(Mkom, GeorfTf, E/^q. F.R.S. {the .inthor)—History in Ruins: a Scries of Letters

to a Lady embodying a Popular Sketch of the History of Architecture, &c.
1601^ 1893.

Horticultural Society of London— Jonnul, VdL VHL Aurt 1. 8vo, 1853.
t>eeds Philomphirnl and Literary Society— Law» and Rcgobtioiu. 8vo. 1841.

Transactions, Vui. I. Part I. 8vo. 1837.
Aimaal Reports, 5th, 6th, 7th* lltb« 12tb, 14th to 19th, and 21st to 32nd.
8to. 1825^2.
Account of an Egyptian Mummy (preaeoled by J. Biayd»» Esq.) by W.
Osbum, FJI.S.L. 8yo. 1828.

iMwil, J?. B, Etq, MJI.I. (thB BdHor)— The Monthly Digest for Dec. 1852
and Jan. 1853. 8vo.

Lubbock^ John, Bsq^ M.R.L {theAuthor)—Description of a new^Genus of Calap
nidae. 8vo. 1852.

Mm»eh«$ler Literary amd PMtosophical Society— Memoirs, Second Series, VoL
III. to X. 8vo. 1819—52.

Moxon, F fu 'ird, Esq. M.R.I.— Poems, by ThomaS Hood. l6aiO. 1898.
M. M.— Dirge for Weiliogton. 8vo. 1852.

^oveUo, Messrs.— Musical Times for Jan. and Feb. 1853. 4to.

i^arMM, P. Af., Esq., CJS. (the JhHOun)— Proposed London Railway to allbfd

direct Comnninication bet^-pen the City and Westmir'^ter and all the
Western Suburbs; and to unite all the Motropolitan Railv'.ays; and to

provide them with a General Ceiitral StaUun. iiiu:>Liated wilh Plans.

8TO. 1893.
Play/air. Lyon, C.B., F R.S. (the Industrial Instruction on the

Continent (being the Introductory Lecture of the Session J852-3 at the
Museum of Practical Geolo^) . 8vo. 1852.

Prie^, Kep. BmrthoUmew, MJL., F.RJS, {ik« .<^Aor)<— Treatise on the Difl^
rcntial Cnkulus, and its Applications to Algebra and Geometry. 8vo. 1852.

Pritchard, u^ndretr, Esq., M R.I. (the Author)— History of Infusorial Animal*
culea. Living andFos&il. iNew Edition. 8vo. 1852.

Promt, John, Esf^An Engnving of MeteoroUtea in the Miueom of James
Sowerby, F.L.S. 1812.

Root j^cadernia de Ciendas de Madrid— Mcraorias : Teroera Serie, Ciendas
Naturales. Tom. I. Parte 3. 4to. Madrid, 1851.

Reanmen de las Actaa, 1890 d 1891. 8vo. Madrid, 1891.
Royal Society of London— Transactions for 1852, Part I. 4to. 1852.
Royal Institute of Sciences of the Netherlando, at Amsterdam.—Verhaodettogen

der £er8te Klasse, Derde Keeks, Deel I. II. III. 4to. 1848—50.
Tydaehrilt voor de Wia-en Maluurinmdige Wetenschappen, Deel I. II. III.

8vo. 1848—^50.

Jaarboek van Wetenschappen, Lotterkunde en Sdioone Kunsten TOW 1847,

1848, 184t/, 1850. 4 vol. Bvo. 1847—50.
Venlagen over het Ment veriecnd aan Dr. ScoiFem voor een door hem
idtgewonden Proc^d^ van Suikerberddung door Middd van IiOOdsoUcer.

8vo. Amsterdam, 1852.

Royal Society qf Van Diemen's Land—i'apers and Proceedings. Vol. H.
Part 1. 8vo. 1852.

JleynliNfA Je«<J< mv— Transactions. Vol XXU. Parte 3, 4. 4tO. 1852-3.
Proceedings. V ol. V. Part 2. 8vo 1852.

Smithf Air, T, (the Author) —Some Account of the Ancient Corps of the Yco*
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man of the Guard, instituted in 1485, and the Wardens of the Tower. 12mo.
1852.

Smitk, Mr. J. BusmII PuMStfctfr)—The Retroapective Review, No. 2.

1853,

Society of Art ^ — Journal, Nos. 2— 1 1. 8?o. 1852.
TransacUous lor lb4b-7-8. 4to. 1852.

j^atmoA M0ly^LoNdm—Jownal, Vol. XV. Put 4. 8vo. 1852.
Taylor, Rev. W. F.R.S., M.R.L—Geschlchte des siebenjrihrigen Kricgcs in

Deutschland von 1756 bis 1763, durch J. W. von Archenhoitz. 16mo.
Berlin.

Blumenlcse ana den Schrilten von B. Naobert. 2 y<d* 16mo. 1829.
Weinrausch, Samnilung von Schcrzen, u. s. w. 1837.

Gustav's Rcisc-Abcntheuer nut einer alten Muae, von C. J. Oldendorp.
16mo. Leipzig, 1828.

Die Nacht in der HOlle. Eln Roman von F. Lann. I61110. Berlin, 1825.
Humoristisch-satyrischer Volks-Kalender des Kladderadatsch fUr 1853.
Hcrausgepeben von D. Kasisch. Vierter Jahiping. Berlin, 1853.

Coxnmercial Hints and Companion to the Counting-house, &C., By Thomas
Smith;—also Treatise on Book-keeping; by the same. i2nu>. 1837.

P. Virgilii Maronis Opus eximium per Paulum Malleolum Amtelaoenaeiii
iterata diligenti& plane recognitum. 4to. Parrhisiis, 1498.

Hans Sachs emstliche Trauerspiele, liebliche Schauspiele, u. s. w. bearbeitet und
henusgegeben von Dr. J. G. Bilaehnig. 3 voK 8vo. NQmbeig, 1916-24.
Ancient and Modem York, by R. R. Pearce. 12mc). 1841»

J. G. Pr&ndels Geometrie und Trigonometrie u. s. w. Miinchen. 8vo. IVJyy-i.

Twining, Henry, Eiq,, MJi.L {the iluiAor)—The Elements of Picturesque

Scenery ; or Stodies of Nature made in Travel vrlth m View to Improvement
in LandscBfic- Painting. Svo. 1853.

Vfttverntjf 0/ JLv7idon— London University Calendar, 1853. ICmo. 1853.

Ferem* zur B^orderung des Gewerl^fieiue* in Preutsen— Verhandiungen, Sept.
undOkt. 4to. 1852.

yincent, B., Keeper ef the Ittrory, it.f.— Hfiltjr's Gedichte* 16mo* Gofha,
1826.

Uebel's Aliemanniscbe Gedichte, 16mo. Aarau, 1827.

Bommi, Gramatica ddla lingua Tedeaca ad 1110 degli Italian!. 12mo.
tfilana, 1814.

L. A.Ftori Rcrum Romanarum Epitome. Ad usum Delph. 8vo. 1744.

C. V. Paterculi Historia Romana. (Ed. Barbou.j 12mo. Parisiis, 1714.

RoulUex's Frimitifea of the Greek Tongue, in Five Languages. Svo. 1806.
VeiSMU, Grammaire Italienne. 12mo. Paris, 1819.
"Essay on Laughter (translntcd from the French), 16mo. 1769.

H'ebster, John, M,D., F.R.8.—Bethlem Hospital, The Observations of the
Governors upon the Report of the Commissioners in Lunaqr, 1852. Svo.
1852.

Wilkimon, Henry, Esq., M.R.A s., Sfc, {the Authm")— ObservBtiona On Moaketa,
Rifles, and Prqiectiles. 2nd Edition. 12mo. 1852.
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WEEKLY EVENING MESnNG,

Friday, Febniaiy lU

Tbm Dumm or NowmvNBsmbAND. F*R«S., Freeident,

in the Chair.

John Tthdall, Eso.* Fh. D., F.R.S.

On the injbtmx of MaterkU AggregatUm igmi ihe numifestatioM

of Force,

There are no two words with which we arc more familiar than

matter and force. The system of the universe embrnce? two things,

—

an object acted upon, and an agent by which it is acted upon ;— the

object we call matter, and the agent we call force. Matter, in cer-

tain a&pects, may be regarded as the vehicle of force ; thus the

luminiferous ether is the vehicle or medium by which the pulsations

of the nm are traiMmitted to oar organs of iriiioii. Or to take a
plainer case ; ifwe set a nomber of buliard balls in a row and impart

a shock to one end of the series, in the direction of its length, we
know what takes place ; the last ball will fly away, the intervening

balls having served for the transmission of the shock from one end

of the series to the other. Or we might refer to tlie conduction of

heat. If, for exaraplc, it he rcqnirpd to tranpmit heat from the fire

to a point at ^ome distance from the lire, this may be effected by
means of a conduc ting body— by the poker for instance : thrusting

one end of the poker into the fire it becomes heated, the heat makes
its way through the mass, and finally manifests itself at the other

end. Let us endeavour to get a distinct idea of what we here call

heat ; let us first picture it to ourselves as an agent apart from the

mass of the conductor, making its way among the partides of the
latter, jumping from atom to atom, and tiins convertittg them into a
kind of stepping-stones to assist its progress. It is a probable con-

clusion, even had we not a single experiment to support it, that the
mode of transmission must, in some measure, depend,upon the man-
ner in which those little molecular stepping-stones are arranged.

But we need not coTifine ourselves to the material theory of heat.

Assuming the hypothesis which is now gaining ground, that heat,

instead of being an agent apart from ordinary matter, consists in a
motion of the material particles ; the conclusion is equally probable

that the transmission of the motion must be influenced by the man*
ner in which the particles are arranged. Does experimental science

fnmish ns with any corroboration of this inference ? It does. More
than twenty years ago MM. De la Rive andDe CandoUe proved tiiat

heat is transmitted through wood with a velocity almost twice aa
great along the fibre as across it. Hiis resdt has been recenlly

expanded, and it has heea proved that this sobetance possesses three
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RTcs of calorific conduction ; the fir?t nnd prreateRt nxi? hcinr:; parallel

to the fibre ; the second axis perpendicular to the fi])re and to the

ligneous layers ; while the third axis, which marks the direction in

which the g^reatest resistance is offered to the passage of the heat, is

perpendicular to the fibre and parallel to the layers.

But it is the modification of the magnetic force by the pecuhari-

ties of aggregation, which forms the sabject of the ev^ung's
kctore. What has been stated regarding heat applies with equal

force to magnetisin. The observed magnetic phenomena are of a
composite character. The action of a magnetic mass is the re-

sultant action of its molecules, and will be influenced by the manner
in which they are aggregated. The fundamental phenomena of mag^
netism are too well known to render it nece««Rr\'' to dwell upon
them for an instant. A small bar of iron was sapjiendecl in the

mai^-netic field ; it set its length parallel to the line joining the poles.

Should we bejustihed from this experiment in concluding that a mag<^

netic mass "mil always set its longest dnnension axial ? No. A
second magnetic bar, equal in size to the former, was suspended

between Hie poles; it set its length at right angles to the line

joKnin|f the pdes* Whence this deportment ? We find the reason

itf it m the mechanical atmctore of the bar : it is composed of mag-
netic plates^ transverse to its length : these plates set from pole to

pole and henee the length of the bar equatorial. But let us proceed
from this coarse experiment to one more delicate, where nature

herself has imposed the conditions of ag-gregation . A plate taken

from a mass of shale, picked up a few weeks aero in the coal district

of Biackbum, was suspended between the poles
;
although strongly

magnetic it set its longest dimension at right angles to the line

joining the poles. This deportment was at once explained by re-

ference to ^the structure of the mass :^ it also, though apparently

compact, was composed of layers transverse to its kngth ; these

layers set from pcle to pole and hence the length equatorial. Let
w ascend to a case still more refined. A crystal of sdphate of
nickel was anspended between the poles, and on exciting the magnet
a certain determinate position was taken np by the crystal. The
substance was magnetic, still its shortest dimension set from pole to

pole. The crj'stal was removed from the magnetic field and the edge
of a penknife placed along the line which set axial ; a slight pressure

split the crystal and disclosed two beautiful surfaces of cleavage.

The crystal could in this way be cloven into an indefinite number of

nnagnctic layers ; these layers set from pole to pole and hence the

longest dimension, which was perpendicular to the layers, equatorial.

Comparing all these experimoita,—aacending ttom the gross case

where the lamin» were plates of iron stuck together by wax, to

that in which theywere crystalline, the inference appears unavoidable

that the unanimity of deportment exhibited is the product of a corn-

noon cause ; and that the results are due to the pecuKarities of material

aggregation.
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The beautiful researches of Pliicker in this domain of science are

well known. Plilcker's first experiment was made with a plate of

tourmaline. Suspended in the magnetic field with the axis of the

crystal vertical, it set its length from pole to pole, like an ordinary

magnetic body. Suspended with the axis of the horizontal, on
exciting the magnet, Pliicker found to his as>touishmeut that the

largest dimension set equatoriaL Let tis see whedier we cuinot

obtain this deportmenl otherwise* Suspending the piece of slisle

slready msde use of, so that its lamiiue were faorizaiital« on ezcttmg
the magnet the longest horizontal dimension of the plate set aadsl

:

moving the point of suspension 90° so that the laminse were verties]*

on exciting the magnet the length of the plate set equatorial. In

the magnetic field the deportment of the cr3rstal was perfectly

undistinguislmble from that of the shale. But it may be retorted

that tourmaline possesses no such iamirur as those possessed by tlie

shale: true— nor is it necessary that it should do so. A number
of plates, bars, and disks, formed artificially from magnetic dust,

exhibited a deportment precisely similar to the toumaline,— sus-

pended from one point they set their lengths axial, suspended from

another point the lengths set equatorial. Let us now torn to

what may be celled the complementary actions eihihited by dia-

magnetic bodies. A homogeneona diamagnetic bar sets its length

eipntorial. But bars were exhibited composed of transrerM dia-

msgnetic lamina which set their lengths axial. This experiment is

complementary to that of the shale, &c. ; the magnetic laminse set

axial, the diamagnetic equatorial; and by attention to this the

magnetic body is made to behave like a homogeneous diamagnetic

body, and the diamagnetic body like a homogeneous magnetic
body. Diaman:netic bars and disks were also examined, and a

deportment precisely complementary to that of the ras^gUetic bars

and disks was exhibited. A magnetic disk set its thickness from

pole to pole and consequently ita horizontal diameter equatorial ; a
diamagnetHS disk set ito thickness equatorial and its hcrimitBl
diameter from pole to pole. Two bodies of the same exterior form
and of the same cdoor* were sospended simoltaneously in the fidda

of two electro-magnets, and both the latter were excited by the
same current ; the eye could detect no difierence of deportment.

Both bodies posseased the shape of calcareous spar, and both set

the cr\'stallocrraphic axis equatorial. One body however was com-
posed of wax, while the other was a true crystal. In the same
way a crystal of carbonate of iron exhibited a deportment precisely

the same as that of a model formed of magnetic dust. The
explanation of these plicnomena may be g-Iven in a few words.

In tlie construction of the models, the magnetic or diamagnetic

dust was formed into a kind of dough and pressed between two
l^ass pbites ; the same process was s^i^ed to tiie wax ; and it is

a oniveraal law, that in diamagnetic bodies the line along which the

density ofthe mass has beenincreasedby compression, acts equatorial.
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and in magnetic bodies axial. A k fcixncc to this principle will

iostantly render plain all the experiments we have described. In
those cases where the same artificial bar set at one time axial and
at anutlier time equatorial, Llie depurtm^ent depended on the circum-

stince whether the line of oompreasioQ was vertical or horizontal.

When Tertical its directive power was anniilled, and the action

was detennined by the exterior form of the body; bat when
horizontal its directive action came into play and determined the
position of the mass. The magnetic bar, for example, suspended
with its hne of pressure vertical, set axial, but with its Una of
pre^ure horizontd, it set equatorial } for the pressure was exerted

at right angles to its lenjftli. This action is so general that it is

difficult to find a body so perfectly homogeneous as not to exhibit it

in some degree. Ipecacuanha lozenges and Carlisle biscuits were
suspended in the magnetic field and exhibited a most striking

directive action. The materials in both cases were diainagnetic

;

but owing to the pressure exerted in their formation their largest

horizontal dimensions set from pole to pole, the line of couipression

being equatorial.

Let na endeavonr to arrive at the precise logpical import of these

experiments. Let ns suppose that before ever a crystal had been
saspended in the magnetic field, we were acquainted with the (act

that a slight change of density in any direction is accompanied by
such modifications of the magnetic force as those above described

:

— that we knew that flour, bran, soap, shale, magnetic dust, diamag-
netic dust, &c., all exhibited this directive action,'— that it is in fact

a universal law of matter; and then let us imagine some fortunate

experimenter hanging a ci:ystal between the poles and observing a

deportment in every respect similar. Would not the analogy of

the case af once flash upon him ? Would he not regard this de-

portment as a beautiful, but still special example of that all-pervading

law with which he was previously acquainted. Would he not con-

gratulate himself on the possibility thus opened to him of searching

out the mysteries of crystallme structure, and rendering apparent to

hia mental eye the manner in which the molecules are aggregated

together. He would never have assumed the existence of forces al«

together new to account for the observed actions ; much less would
he have affirmed that they were wholly independent of magnetism or

diamagnetism ; for he would know beforehand that the modification

of these forces by the peculiarities of q!Tgreg;ation was the exact

thing calculated to produce the phcnoniena. But ma£;ne-crystallic

action was discovered when its universality was unknown ; and
hence its discoverer was led to regard it as something unique. A
zn eat temptation lay in his way : years before, a magnet, now
preiseut, had twisted a ray of light, and thus suggested a connexion

between light and magnetism. What wonder then if this unifying

iw^ct, this yearning to find the mystic bond which unites these

fcroes. this prediction of the human mind that all the forces of

T
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nature are but branches of a common root, — what wonder, I ?fiv, if

it jumped its bounds and cried "I have it!*' too soon. For a

long time the optic axis, and it alone, was chargeable with these

phenomena, — phenomena which it was now hoped, there would be
little difficulty in referring to their proper cause, and regarding- as

examples of the modification of force by the peculiarities of aggre-

gation.

The Lecturer tben pointed out the bearing of tiie described resullB

upon the problem of the diomal range of the magnetic needle. Fko-
feasor Faraday had referred the matter to the modification of atmoa-
pherio magnetism bj the son's rays. That an effect was produced
here could not for a moment be doubted, but the predae extent of

this effect was still an open question. The discovery of a decimal
period by Lamont threw u great difficulty in the way of any theory
wliich would refer the diurnal rans^e to thermic action ; and the

difficulty was greatly increased by the observation of Col. Sabine,

who connected Lamont's discovery with that of Schwabe regarding

the solar spots. But whatever the result of future enquiries as to

the direct magnetism of the sun may be, no theory which proposes

to exhaust the subject can afford to omit the mediate operation of

the sun by hia heat ; not however confining it to the atmosphere, but

extending it also to the earth*s solid crust. Let us look once more to

our experiments. The line of greatest density is that of strongest

magnetic power. The body operated upon by the magnet is itsdu a
magnet, and it is an experimental fact, that it is a stronger magnet
along the line of greater density than along any other line. If in-

stead of increasing the density in one direction we increase it in all

directions, we thereby augment the general magnetic power of the
body. Anything therefore which tends to increase density increases

magnetic power; and whatever diminishes densitvdiminishesmagnetic

power also. Knowing this, the conclusion is inevitable, that the

local action of the sim upon the earth's crust must inriucuce, in some
degree, the resultant effect. The action here mcaut is wholly diffe-

rent from that hitherto speculated on, and which had reference to the

generaticm of thermo-electric currents whidi affsct the needle. The
simple mechanical change of dennty is what Is meant. It ia a true
cause, and no complete theory can omit taking it into account.
The Lecturer then proceeded to remark on the influence of geo-

logic changes upon the earth as a magnet* and concluded aa follows

:

"This evening's discourse is, in some measure, connected with
this locality ; and thinking thus, I am led to enquire wherein the

true valae of a scientific discovery consists ? Not in its immediate
results alone, but in the prospect \vhieh it opens to intellectual

activity, in the hopes which it excites, in the vigour which it

awakens. The discovery which led to the results brought before
you to-nig-lit wns of this character. That magnet was the physical

birth-place of these results ; and if they possess any value they are

to be regarded as the returning crumbs of that bread which in 1 84G
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was cast so libernllv upon the wRt<?r«. I rejoice, Ladies and Gentle-
men, in the opportunity lu re atforded me of otferini]^ my tribute to

the greatest worker of the age, and of laying some of the blossoms
of that prolific tree which he planted, at the feet of the great dis-

coverer of diamagnetism."

[J. T.]

WEEKLY EVENING MEETING,

Friday, February 18.

Thb Duks of NoRTHUMBBHLiiND, K.G., F.R.S., President,

in the Chair.

G, G. Stokes, M^., F.R.S., Lacasian Professor, Cambridge.

On ike Ckmig9 nf B^ranffibUUy of lAghtg and the exhiintian then^

of the Ckemicttl Rays,

BxFOBB proceediiig to the more immediate subject of the Lecture,

it was necessary to refer to certain discoveries of Sir John Herschel

and Sir David Brewster, more especially as it was the disoovery by
the former of these philosophers of the epipolic dispersion of light,

and of the peculiar analvsis of light which accompanies the plieno-

nienon, that led to the researches respecting the change of re-

frangibility.

When a weak acid solution of quinine is prepared, by diisbulvuig,

suppose, one part of the commercial disulphate in 200 parts of water

acidulated with sulphuric acid, a fluid is obtained which appears

odonriesa and transparent when viewed by transmitted hght, but

which exhibits nevertheless in certain aspects a peculiar sky-blue

cokmr. This colour of course had frequently been noticed ; but it

la to Sir John Herschel that we owe the first anatysb of the pheno-

menon.* He found that the blue light emanates in all directions

from a very thin stratum of fluid adjacent to the surface, (whether it

be the free surface or the surface of contact of the fluid with the con-

taining" glass vessel,) by which the incident rays enter the fluid.

His experimrnts clearlv shew that what here tahes place is not a

mere ,whdivision of light into a portion which is dispersed and a
jjortion which passes on, but an actual autilysis. For after the rays

have once passed through the stratum from which tlie blue dis-

persed hght comes, they are deprived of the power of producing the

* Fhilosophictl TianMCtioni Ua 1845, p. 143.
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game effect ; that is, they do not exhibit any blue stralnm when tbey

are incident a second time on a solution of quinine. To tAprt-s the

modification wluch the transmitted light liad undergone, the further

nature of which did not at the time appear. Sir John Uerschel made
use of the term " epipolized/'

Sir David Brewster had Bevend yem before disoovered a re-

markable phenomeDon in an alcoholic soltttion of the green colouring
* matter of leavea, or, as it ia called by chemists, chlorophyll. This

fluid when of moderate strength and viewed across a moderate thick-

ness is of a fine emerald green colonr; but Sir David Brewster

found that when a bright pencil of rays, formed by condensing the

sun's light by a lens, wa'; admitted into the fluid, the path of the rays

wa« marked by a bright beam of a hlood red colour * This sin[::n1ar

phenomenon he has designated internal dispersion. He supposed it

to be due to suspended particles which reflected a red light, and
conceived that it mig-ht be imitated by a fluid holding in suspension

an excessively fiue coloured precipitate. A similar phenomenon was
observed by him in a great many other solutions, and in some solids

;

and in a paper read before the Royal Sodety of Edinhorgh in 1846
he has entered folly into the subject.t In consequence of Sir John
Herschei's papers, which had just appeared, he was led to examine
a solution of sulphate of quinine ; and he concluded from his ob-

K( rvations that the " epipohc " dispersion of light exhibited by this

fluid ^vas only a particular instance of internal dispernon, distin-

guished by the extraordinary rapidity with which the raya capable

of dispersion were dispersed.

The Lecturer stated, that, having had his attention called some
time ago to Sir John Herschei's papers, he had no sooner repealed

some of the experiments than he felt an extreme interest in the phe-

nomenon. The reality of ibe epipohc analysis of light was at once

evident from the experiments; and he felt confident that certain

tiieoretical views respecting the nature of light had only to be fol-

lowed fearlessly into their legitimate eonseqaencesj in order to exphdn
the real nature of epipolized tight.

The exhibition of a richly coloured beam of light in a perfectly

clear fluid, when the observation is conducted in the manner of Sir

David Brewsterj seemed to point to the dispersions exhibited by the
solutions of quinine and chlorophyll as one and the same phe-
nomenon. The kttcr fluid, as has been already stated, disperses

light of a blood red colour. When the transmitted ]i;j:ht is subjected

to prismatic analysis, there is found a remarkably mtense band of

absorption in the red, besides certain other absorption bands, of less

intensity, in other parts of the spectrum. Nothing at first seemed
more likely than that, lu consequence of some action of tlie ukmjate
molecules of the medium, the incident rays belonging to the absorp-

• Edinburgh Phil. Trans. Vol. XII. p. 542.

t Vol. XVI. Vwt 2, and Phil. Hag. June, 1848.
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tkm band in lihe red, witbdrawn, as tbey certainly werCt firom tbe

incident beam, were given out in all directions, instead of being
absorbed in the manner usual in coloured media. It might be sup-
posed that the incident vibrations of the luminifer^us ether
generated p\Tichronous vibrations in the ultimate molecules, and
were thereby exhausted, and that the molecules in turn became
centres of disturbance to the ether. T^he [general analog-y between
the phenomena exhibited by the solutions of chlorophyll and of

f|uiniae would lead to the expectation of absorption bands in the

light transmitted by the latter. If tliese bands were but narrow,

the light belonging to them might not be missed in the transmitted

beam, unless it were specially looked for; and tbe beam migbt be
tbus " epipolized," witbout, to ordinary inspection, being changed
in its properties in any other respect. But on subjecting tbe light

to prismatic analysis, first with the naked eye, and then witb
a magnifjnng power, no absorption hands were perceived.

A little further reflection shewed that even the supposition of the

existence of these bands would not alone account for the phenomenon.
For the rays prodncin;x the dispersed light, (if we confine our

attention to the thin stratum in which the main part of the dis-

persion takes place,) are exhausted by the time the incident light

iius traversed a stratum the fiftieth of an inch thick, or there-

abouts, whereas the dispersed rays traverse the fluid with perfect

frceduiu. This indicates a difference of nature between the blue-

producing rays and tbe blue rays produced. Now« as the Lecturer

stated, be felt very great confidence in the principle that tbe nature

of light is completely defined by specifying its refranglbility and its

state as to polarization. The difierence of nature, then, indicated

by tbe phenomenon, must be referred to a difierence in one or other

of these two respects. At first he took for granted that there could

be no change of refrangibility. The refrangibility of light had
hitherto been regarded n« an attribute absolutely invariable.* To
sur>]H3«e that it had changed would, on the undulatory theory, be

equivalent to supposing that periodic vibrations of one period could

give rise to periodic vibrations of a different period, a supposition

presenting no small mechanical difficulty. Hut the hypotheses

wiijch he was obliged to form on adopting the other alternative,

namely, that tbe difi^erence of nature bad to do with tbe state of

polarization, were so artificial as to constitute a theory which ap-

peared utterly extravagant. He was thus led to contemplate the

possibility of a change of refrangibility. No sooner had be dwelt

• It is true that the phenomenon of phosphorescence is in a certain sense

an exception ; but the effect is in this case a work of time, which seems at once

tu lemove it I'rumuil the ordinary phenomeaaoi iigiit, wltich, as far as sense can

judge, uke place instantaneously. It is true that there now appeen a dose analogy

in many respects between true ii\tornal dispersion and phosphorescence. Rut

while the nature of epipolized lij,'ht remained yet unexplained, there WM nothing

in the luruicr phenomenon to point tu the latter.
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in bis mind on this supposition, than the mystery respecting the

nature of epipolized light vanished ; all the parts of the phenomenon

fell naturally into their places. So simple did the whole exphnntinn

hecome, when once the fundamental hypothesis was admitted, that

he could not help feeliiiji^ gtron^^Iy impressed that it would turn

out to be true. Its truth or fallacy was a question easily to be

decided hy experiment ; the experiments were perlbrmed, and resulted

in its complete estahlishment.

The Lecturer then described what may be regarded as the funda-

mental ezperiinent. A benm of snnlight was reflected horisontaUy

fhroogh B vertical slit into a darkened room, and a pure spectram

was formed in the nanal manner, namely, by transmitting the light

through a prism at the distance of several feet from the slit, and

then through a lens dose to the prism* In the actnal experiment,

two or three prisms were used, to produce a greater angular separa-

tion of the colours. Instead of a screen, there was placed at the

focus of the lens a vessel containinfr a solution of sulphate of quinine.

It was found that the red, orange, Sec, in fact, nearly the whole of

the visible rays, passed through the fluid as if it had been mere

water. But on arriving about the midtile of the violet, the path

of the rays within the fluid was marked by a sky-blue li|2^ht, wliich

cniHuattd m all directions from the fluid, as if the medium had been

self-luminous. This blue light continued throughout the region

of the violet, and far beyond, in the region of the invisible rays.

The posterior surface of the luminous portion of the fluid marked
the distance to which the incident rays were able to penetrate into

the medium before they were exhausted. This distance, which at

first exceeded the diameter of the vessel, decreased with great

rapidity, so that in the greater part of the invisible region it

amounted to only a very small fraction of an inch. The fixed lines

of the extreme violet, and of the more refrangible invisible rays,

were exhibited by dark planes interrupting- the dispersed light.

When a small portion of the mcident spectrum was isolated, by
stopping the rest by a screen, and the corresponding beam of blue

dispersed light was refracted sideways by a prism held to the eye,

it was found to consist of light having various degrees of refrangi-

bility, with colour corresponding, the more refrangible rays being
more abundant than the less re£angible. The nature of epipolized

light is now evident ; it is nothmg but light from which the lughly
refrangible invisible rays have been withdrawn by transmitting

it through a solution of quinine, and does not differ from light

from which those rays have been withdrawn by any other means.
The fundamental experiment, excepting that part of it which

relates to the analysis of the dispersed light, was then exhibited by
means of the powerful voltaic battery belonging to the Institution,

which was applied to the combustion of metals. The ravs emana-
ting from the voltaic arc were applied to form a pure spectrum,

which was received on a slab of glass coloured by peroxide of ura-
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niura, a medium which possesses properties pimilar to those of a
solution of sulphate of quinine in a still more eminent degree.

The diti'ei cncc uf nntiire of the illuuiination produced by a chang-e

of refrangibiiiLy, or " true intereal dispersion," from that due to the

incK! scattering of light, may be shown in a very instructive form

by placing paper washed with sulphate of quinine, or a screen of

similar properties, so as to receive a long narrow horizontBl spec-

train* ttid rafraoting this upwards by a prism held to the eye.

Were the Inminoos hand formed on the paper due merely to the

scattering of the incident rays, it ought of course to be thrown
obliquely upwards; whereas it is actually decomposed by the prism

into two bands, one ascending obliquely, and consisting of the

usual colours of the spectrum in their natural order, tibe other

running horizontally, and extending far beyond the more refran-
'

gible e!id of the former. Whatever be the screen, the horizontal

band i.^ always situated below the oblique, since there appears to be

no exception to the law, that when the refrangibility of light is

changed in this manner it is ahoays lowered.

The general appearance of some highly " sensitive *' media in the

invisible rays was then exhibited by means of the flame of sulphur

burning in oxygen, a source of these rays which Dr. Faraday* to

whose valuable assistance the Lecturer was much indebted, had in

some preliminary trials found very efficactons. The ehidf media
nsed were articles made of glass coloured by uranium, and soluttons

of quinine, of horse-chestnut bark, and of the seeds of the datura

stramonium. A tall cylindrical jar filled with water showed
nothing remarkable; but when a solution of horse-chestnut bark
was poured in, the descending fluid was strongly luminous. The
experiment wns varied bv means of white paper on which words
had been written with a pretty strong solution of sulphate of

quinine, an alcoholic solution of the seeds of the datura stramonium,

and a purified aqueous solution of horse-chestnut bark. By gas-

light the letters were invisible ; but by the sulphui- light, especially

when it had been transmitted through a blue glass, which transmits

a much'larger proportion of the invisible than of the visible rays,

the letters appeared luminous, on a c<»nparatively dark ground. A
glass vessel containing a thin sheet of a very weak solution of
chromate of potash allowed the letters to be seen as wdl, or very
nearly as well as before, when it was interposed between the eye
and Ihe paper ; but when it was interposed between the flame and
the paper the letters wholly disappeared,—the medium being opaque
with re«]>ect to the ravs which caused the letter? to be luminous^

but transparent with respect to the rays which they emitted.

It was then remarked what facilities are thus atforded for the

study of tiie invisible rays. When a pure spectrum is once formed,

it is as easy to determine the mode of absorption of an absorbing me-
dium with respect to the invisible, as with respect to the visible rays.

It is sufficient to interpose the medium in the path of the incident
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rays, and to notice the effect. Airfiin, the effect of various fiames

and other .^nurce* of light on solutions of quinine, and on similar

media, indicates the richness or poverty of those sources with respect

to the highly refrangible invisible rajp. Thus, the flames of alcuiiol,

of hydrogen, &c., of which the ttluminating power is so feeble, were

found to be Tery ricli hi invisible nyt. This was 0SXi more the

case with a small dectric spark, while the spark from a Leyden jar

was foand to abound in rays of ezcesaively high refinmgibility.

These highly refrangible rays were stopped by glass, bnt passed freay

through quartz. These results, and others leading to the same

condosion, had induced the Lecturer to order a complete train of

quartz. A considerable portion ^f this was finished before the

end of la«t August, and was applied to the examination of the

solar spectrum. A. spectrum was then obtained extending; beyond

the visible spfjuimin, that is, beyond the i xtreme violet, to a distance

at least double that of the formerly known cheruical spectrum.

This new region was filled with fixed lines like the regions pre-

viously known.
But a spectnun far surpassing this was obtahied with tiie powerful

electrical apparatus belonging to the Institution. The voltaic arc

from metallic points fumisbed a spectrum no less than gut or eight

timet as long as the visible spectrum. This was in fact the spectrum

which had already' been exhibited in connexion with the funda-

mental experiment. The pnsms and lens which the Lecturer had
been employing in forming the spectrum were actually made of

quartz. The spectrum thus obtained was filled from end to end
with brigiit bands. When a piece of 5}:]a5^8 was interposed in the

path of the incident rays, the length of the spectrum was reduced

to a small fraction of what it had been, all the more refracted part

being cut away. A strong discharge of a Leyden jar had been

found to give a spectrum at least as long as the former, but nut,

like it, consistmg of nothing but isolated bright bands.

The Lecturer then ezplatned the grounds on which he condnded
that the end of the solar spectrum on the more refrangible nde had
actually been reached, no obstacle existing to the exhibition of rays
still more refrangible if such were present. He stated also thiat

during the winter, even when the sun shone clearly, it was not
possible to see so far as before. As spring advanced he found the light

continually improving, but still he was not able to see so far as he
had seen at the end of August. It was plain that the earth's

atmosphere was by no means transparent with respect to the most
refrangible of the rays belonging to the sohu- spectrum.

In conclusion, there was exhibited the effect of the invisible

rays coming from a succession of sparks from the prime conductor
of a large electrifymg machine, in iUmninating a slab of glass

cdlonred by uranium.

[G. G. S.]
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WEEKLY EVENING MEETING,

Friday, Feb. 25.

Thb Duke of Northumberland, K.G.« F.R.S., President,

In the Chair.

John Wilson, Esq., F.R.S.E. &c.

• On Ploughs and Ploughing, Ancient and Modem.

Without attempting to discuss the general question of scientific

farming, on one point, at all events, all will agree, that the applica-

tion of science to the impTovement of machines and implements has

been productive of great benefit to agriculture. Jnst now two
circumstanees in particular combine to t&ct the farmer's calling,—

the competition of foreign produce in our marketsand the diminishing

supply of labour, due to emigration. To meet these successfully,

production must be increased, and labour economised. These ends

must be obtained either by the perfection of present processes or the

substitution of others, for which the application of improved machines

and implements offers the readiest means.

The plough was selected as tlic suliject of the Lecture, firstly,

because it is commonly recognized as the symbol of agriculture,

—

and secondly, because during the long period of its history it has,

until c^uite recently, undergone fewer changes than must other

implements of such universal use.

The object of agriculture is the conversion ofmineral into organised

matter, through the agency of the plants which she cultivates. The
soil is the factory in which these d&anges principally tske place

and one of the conditions necessary is contact with the atmosphere.

To efiiect this, mechanical means are needed to open up and divide

the soil ; and the plough was soon found to be a more efficient tool

than either the pick or the spade, which were limited to manual

labour.

Ploughs are mentioned in the early pages of our sacred history

;

indeed we have there described the skeleton upon which all ploughs,

past and present, have been framed. The ancient Greeks and
Koumus paid great attention to farming, and ei?peciully to implements

and their application. The plough, then as now, occupied a pro*

minent place, and much practical information in respect to its uses

has been handed down to us. Of the Greeks, the principal writers

on agricultural matters, are Hesiod, Xenop^on, Homer, Theocritus,

and Theophrastus. The Roman authors are more numerous and

their works better known ; amongst them we may cite Cato, Virgil,

Columella, Varro, PaUadius, and Pliny. Many of their precqits are
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valuable, and would compare very succes>fuUy with the practice of

the present day. They held it to be bad farmings to plough when
the ground was wet, '* Lulosum terrain nc tanyiio.** Another maiim
was never to plough with an unequal furrow, "Stdco vario ne ares,**'^

"

and a third was never to plongli with a crooked furrow,— he who
did BO was aaid to prevaricate, " Araior niri mcMrtwt prmoaricaiur**

This ezpresaioa was afterwards used in tiie fomm, and the aame
meaning attached to it as in the present day* Let these maxims he
posted in our market places, and no fanners who read would gainsay

them ; and yet how often do we see them disregarded in our fields.

Oxen were generally used, and always harnessed two abreast ^ and
the quantity of work done in a yoking was from 1 jugenim (= .6^8

of an acre) to l-J- jvigerum. Pliny mentions having seen in Egypt
ploughs drawn by cow's, their calves skipping by their sides, and in

more than one instance a team composed of an ass and an old

woman harnessed together. The Roman plough was minutely de-

scribed by Virgil, and closely resembles the plouj^hs used hi Vaiencia

and some parts of France at the present day. In the Vetusta

Monamenta (Vol. VI. 9w Bayeux Tapestry, A.D. 1032) drawings
may he seen of wheel ploughs worked by two horses abreast. Much
information on the oonditi9n of the plough in the mediaeval period

may be obtained from the works of Sir Anthony Fitzherbert (1532),
*• Chief Justice of the Common Pleas, and a farmer of forty years,

standing," of Heiesbach (1570)>—of Walter BHth, whose " Im-
prover Improved" appeared in 1652— of Harthb (1652), and of
Gervase Markham (IG31), from which we learn, that turn»reat

ploughs were commonly used in Kent, that the sub-soil plough was
then known, and that on many of the light lauds in Norfolk and
Suffolk it was the jimctice, by using light ploughs with one horse» to

get over two and three acres in the course of the day.

The great improvements in the plough took place in the latter

half of the eighteenth century, and are due to Small, Wilkic, Fin-

laison, and others—who introduced iron mould-boards a different

shape, and generally improred the mechanics of the implement.

Ploughs now are made either with one or with two wheels, and
these are known as " wheel-ploughs *' or they are made without
any wheels at all> in which case they are termed " swing- ploughs."

The former are generally used in the southern and the latter in the

northern districts. In the use of the one, " more judgment than
fkill

*'
is required, in the other *' more skill than judgment with

the v'hrd-plouyht more depends upon the implement and less upon
the man;— with the swing -plought more depends upon the man and

less upon the implement. With either, the work is necrssanly less

perfectly done than with the spade, and the great desideratum of

the day is to contrive a machine that shall have the efhciency of the

spade and the capability of the plough. Many attempts have been

made, but. until recently, without any thing Uke successful results.

Amongst the most prominent of them is the digging machine
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exhibited in Hvde Park by Thompson— where also was shewn a
working modd of another digging machine hy Parsons, which
exhibited much ingenuity and combined many desirable points.

This has since undergone improvements in various details, and is

intended to be rendered locomotive. A machine for effecting the

same purpose, patented bv Roberts, has been tried and is likely

through the asaistauce of steam to be brought to bear successfully

as a cultivator.

Steam txBction ploughs are by no means new. Some eighteen

years ago one was exhibited at the Highland Society's Meeting at

Domfnes, and Lord Willongbby D'Eresby has constantly employed
one, arranged by himself, on his Lincolnshire estates.

The Marquis of Tweeddale, whose name is so well and so honour-

ably known in connexion with agricultural improvements, has
recently adapted a plough, or rather frame of ploughs, for carrying

out his system of deep ploughing. In this case two engines are

employed, one at either end of the held, the plough-frame travelling

by mean? of traction chains between them, and doing the work,
s nine twelve to fifteen inches deep, in a most efficient manner.
1 h<jre appears to be a question as to whether, all things considered,

there is much gained by the application of steam thus limited to the

traction merely of the implement. In most cases where steam has
successfully supplanted labor, it has demanded that the old pro-

cesses be laid aside, and new ones, suited to the advanced require-

ments, be adopted. The plough, itself universally acknowledgfed to

be a defective implement* has no claims to exception to this rule,

and certainly the small amount of success attending the steam
traction ploughs would be evidence in favour of it.

An attempt has been made bv Usher of Edinhuro-h, to construct

a machine that shall by one operation satisfy all the requirements

of cultivation. Tin's lias been tried in the field with favourable

results, and it certainly possesses more of the elements of success

than any other that has hitherto been brought out. The old plough

ia thrown aside and onlv the share and mould-board made use of

:

some three to six rows of them are arranged round a large cylinder

which is attached to a ioeomotive engine. When at work in the

field the power is applied to this cylinder, which, by its revolution,

drives the ploughs (or other instruments as the case may be) into the

soil, and thus acts as the propelling agent to the whole machine.

The soil is left in a broken condition, as by the fork or spade, and
arrangements exist by which the three operations of moving the

soil, sowing, and covering in the seed are done at the same time.

It travels at the rato of three Tniles an hour = to nine acres a day,

or, allowing for turning, stoppages, (Sec, «ny seven acres, which it has

done in its various trials, for an expenditure of seventeen and

sixpence, or two and sixpence per acre It travels well on coiiiinuu

ruads, ascending acclivities of one in ten, and tui iniig round in a

circle of sixteen feet diameter, and is adapted for any other purpose

to which steam power is applied.
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Let us bee what would be the rt suit of the substitution of the

feteam plout^h fur our present systems ot ploughing'. In England,

taking CaiidV estimate, there are 14,000,000 acres in tillage ; these

are ploughed certainly once every year. The cost of the operation

ayerages at kait ten BhiUings per am^thos giving a total of

£7J0O0J0O0, per anntun. I^is first machine of Usher does the

work better than by the plough, for two and sixpence per &are»

or at seventy-five per cent, less cost. The saving would consequently

be about £5,350,000 per annum. The labour of 50,000 men and

100,000 hones xeqnired for this one operation would be replaced,

and a saving in the consumption of corn effected, to at least

1,.300,000 quarter", which would he thus rendered available for the

more direct wants of the commuoitv.
[L W.]

W££KLY EVENING MEETING,

Friday, March 4.

TuK DuKK oy Northumberland, K.G., F.R.S., President,

in the Chair.

Edward A. Freeman, Esq., M.A.

On the Cotistructive Principles of the rrincipai Sii/ies of Architecture.

Thb Lecturer stated bis object to be to trace out the essential

character of the principal styles of architecture as directly derived

from their coDStructive principles, with as little reference as pos*

sible either to mere ornamental dettiil, or to the outlines and
ground-plans of buildings. The latter are closely connected with

the question of actual style
;
they modify it and they are modified

by it i but they are directly derived from considerations of habit,

convenience, or religion, rather than from the real constructive

origin and principle of the style itself.

The constructive origin ofeach primitive and unborrowed stylo is

generally to be looked for in the sort of primitive habitation which,

each nation seems to have imitated in its tirst nrchitectural wnrks,

that nanjely with which each had been most familiar in its pri-

mitive and uncivilized state. This subject has been worked out

in the well-known Essay of Mr. Hope, and more recently treated

of by the Lecturer himself in his History ot ArcliiUi ture. The
Egyptian architecture reproduced the priniitive excavation, the

Grecian the primitive hut, the Chinese the primitive tent ; each

presenting a stone imitation of the earlier and rnder fabric.
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The constructive principle of a style depends upon the manner
in which it connects distant masses, as when two walls are con-

nected by ii. ruol', or two jambs united into a doorway. This con-

nexion must be effected in one of two ways, either by tl»e Kntubla^

ture or the ^rch. In the Entablature system the two upright

masses are connected by a third laid on the top of them, and kept

together simply by cohesion; in the Arch system, the connexion

is effected by a series of masses (technically called voussoirs)

Mrbich, when arranged in a certain manner, are kept together

without direct support from below, according to a certain law of
the mechanical powers. The entablatore can onl^ave one direc-

tion, one essentially horizontal $ but of the arch there are two
principal forms^ the round and the pointed, whose esthetical effect

is widely different. Hence we have three principal forms^ the

Entablature, the Round Arch, the Pointed Arch ; each having its

own leading idea, those respectively of horizontal exlensiorit of
simple rest, and of vertical extension, which are found carried to

perfection in the three great styles of architecture, the Grecian,

the Romanesque, and the Gothic.

The simple unadorned construction of the entablature may be

traced in many primitive monuments, such as the disinterred

cromlechs of north-western Europe, the so called Druidical circles

of the same region, and some of the rudest among the Pelasgian

gateways of Greece and Italy. In a decorative form it produced

several important stales of architecture, the native Indian, Persian,

and Egyptian styles (all of whicli must be carefully distinguished

from the later works of the Mahometan conquerors in the same
countries), and its perfection, the pure and unsurpassable architect

ture of Greece.

These four agree in their constructive principle
;
they differ in

tbeir constructive origin. The Indian and Egyptian are derived

from the imitation of excavations in the rock, the Persian and

Grecian from the imitation of erections of timber. Passing by the

two inferior and less important styles of India and Persia, the

iiccturer proceeded to contract at length the two great forms of

entablature architecture^ the £g>'ptian and the Grecian.

On this bead he warmly combated the idea that Grecian archi-

tecture was in any way borrowed from Egyptian. He would not

at all depreciate the h!ti:h po'itio:i belonging to the Egyptian

nation, as having attaimd a ^rt it degree of civilization at a very

early period, or the greiit merit oi the Egyptian architecture as

the first distinct style developed, and one in a high degree stalely

and solemn, and admirably adapted to the nature of the country

and to the genius and the religirm uf its inhabitants. But he could

never admit tiiata stationary, undeveluping people could ever have

had any important influence on a nation whose every product bears

the stamp of or^nality, and which has been the permanent teacher
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of the human race alike in nrts, nnd arms, nnd literature, and
politics. Our poetry, our philosophy, our institutions, our archi-

tecture, are either lineally (however remotely) descended from

those of Greece, or have been subject to most important Grecian

influence j no such influence can ever be shown on the part of

Eg3rpt. The Lecturer argued that both external and internal

evidence was against any derivation of Greek architecture from
Egypt.

First, chroDology shows us that Greek architecture bad begun
to exhibit its distinctive features^ though by no means in iMr
full perfectioo,^fbre any intercourse had arisen between Oreeee
and Egypt. That intercourse began in the reign of Psammetichus.

Those wiko assert the derivation oi Greeic architecture from Egypt
never assign it to so lateadat^ but revert to the fhbles of Inaehus,

Danaus, or Cecrops, which the light of modem historical criticism

in the bands of Mr. Grote and others has taught us to reject as

mere recent inventions. None of these stories derive the least

authority from the Homeric poems j it is clear that the onij bar*

barian nation of whom Homer bad any clear notion were the

Phoenicians ; of Egypt he knew just n« mTich as he might have

picked up from them. If there be any Egyptian element in

Greece, it must have come indirectly through the Phoemcians ) but

even of this no proof has been offered.

Secondly, the whole character of the two architectures is against

the supijosition ; the Egyptian, as was before said, being derived

from excavations, the Grecian from limber structures. The Lec-
turer pointed out thai all the peculiarities of Egyptian architecture

were due to its excavation^ referring to his History of Architecture

for a more detailed view of the subject. He instanced

1st. The general massiveness of the style.

9nd. The general tendency to sloping walk» of which the pyra-

mids are the full development.

8rd« The character of the intercolunmiattons* as little more than

perforations in the wall.

4th. The stilt or d4 on the capital.

5th. The presence of a base and absence of diminution in the

shaft— sometimes the actual presence of a counter diminution.

6th. The manner in which painting and sculpture are applied.

7th. The absence of a pediment.

In all these points he endeavoured to trace out vestiges of the

excavatory origin of the style, and in the opposite chnracteristics

of Grecian architecture, no less clear marks of its timber de-

rivation.

The true Grecian architecture is the Doric, tiie direct emanation

of the (ii eeian period, the pure representation of the tiuiber con-

struction. In the great Doric temples of Athens, the idea of hori-

zontal extension, the soul ui the entablature construction^ is per-
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fectly realised. The Ionic order is probably of foreign origin, and
is decidedly a dereliction from the purity of Grecian architecture.

Dr. Layard has found some capitals at Nineveh strongly resembling

it ; and as the lotiic order arose among* the Asiatic Greeks, who
were not so pure as their brethren in Uclla^, one mny rcasontiblv

suppose that it was really an iaoovaiion derived from a barbaric

source.

Turning- to the ardied construction, there can he little doubt
that the arch was independently invented in several widely distant

ages and countries. Such at least seems to have been the case in

China, in Egypt, and in Italy. And unsucccssfnl attem])ts at its

formation are found still more extensively, not only in the two latter

countries, and in Greece and Asia Minor, but also in the mysterious

rained cities ofCentral Ainerlca,and in some ofthe primitive remains

in Scotland described by Dr. Daniel Wilson In his Archseology

and Prehistoric Annak/' The arched form must be accaratdy
diatingoished from the arched construction, as the apparent arch

ollen occurs, which has the form, round or pointed, but wliich is

merely composed of overlapping stones cut Into that shape, not of

voussoirs mutually supporting one another* Numerous varieties,

both of the apparent arch, and of attempts at constructing the real

one, will be found in Dodwelfs Views, and in the more recent

works of Sir Charles Fellows. And it is worth noticing that the

pointed form seems to have been attempted quite as early, if not

earlier, than the round. Tnc)' ed, if the first attempt, n.< ^vcms not

unlikely, took the form of overhipping stones inclining to a point,

it would clearly be more easy to cut them away into a pointed

than into a round shape. The complete form of the pointed arch

is found in a giiteway at Thoricos, and a very near approach to

lis construction in one at Tiryns. It would seem however that

the attempt never quite succeeded, and that the greater apparent

btrength of the round arch drove the designs back upon that form,

which was at last brought to perfection both in Italy and Egypt.

Whether such was the case in Greece appears extremely doubtful.

At all events neither in Greece nor in Egypt did the Invention

ever give birth to a truly arched architecture* The arch was
freely used in £gypt when constructive necessities required, but it

never entered into the system of decorative architecture, which
was always constructed on the principle of the entablature. The
honour of producing a system of architi ctnre of which the arch
should be the leading feature was reserved for Italy. Those Roman
buildings in which decoration was not aimed at, present, in their

square piers and round arches, all the elements of a good and con*

sistent style of architecture. But, as a general rule, the Roman
architects in their ornamental structiire:^ < ndeavoured to effect an

union of their own system of pirrs and arches with the Cireek

ByBi&uk of columns and etttablutures, producing an inharmonious

J"
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and inconsistent result. Numerous instanrps of the w^ys in which
this union was attempted luive been commented on in Mr. Hope*s
work, while, on the other hand, IVlr. Petit has well traced out the

way in which, in less enriched structures, the Grecian system of
decoration was gradually cast away, becoming altogether secondary

in the amphitheatres, and vanishing entirely from the aqueducts.

The latter, such as the Pont du Gard in Languedoc, exlubit the

system of piers and round arches in its perfect purity. Un the

other hand, in the palace of Diocletian at Spalato, and in the

early Basilicas, the architects boldly allowed tlie arch to spring

directly from the capital of the column, without the intervention

of the entablature in any shape. Buildings like these, so fiir from
being examples of a corrupt style, are, in the eye of a philosophical

inquirer, the first steps towards restoring Roman architecture to

a real purity and consistency which in its palmy days it had never
possessed. The true round arched system was now worked out,

and the arch provided with an appropriate support of two kinds^

the square and the columnar pier*

The various forms of Romanesque architecture^ the Byzantine,

the Lombard of Italy, the Provencal, the German of the Rhine,
the Norman of England and Northern France, all adhere to this

same construction, and gradiirdly work out for it ati appropriate

system of decoration. The Byzantine architecture, as far as

the present view is concerned, must be considered as merely
one among several varieties of Romanesque ; in other respects,

the peculiar outlines of its ecclesiastical buildings, and its

especial use of the cu()ola, the noblest offspring of the round
arch, uiight fairly cause it to be looked upon as a distinct

class. The German and Norman architecture luis gone very

far to realize the iileal of the round-arcbed style, the architecture

of mere rest and solidity, without any predominant extension^

horizontal and vertical The Lecturer argued warmly in favour

of the daim of this style to be considered a pure and perfect one^

worthy of being classed alongside of Grecian and Gothic. Ro*
manesque architecture, he contended, had been depredated,
because both classical and Gothic exclusiveness had looked on
it with an unfavourable eye ; but it was quite possible that a
style might be neither Grecian or Gothic, and yet be worthy
of being- put on an equality with them. If, like them, Ro-
manesque exhibited the full carrying out of the leading aesthetical

idea sug-i;ested by its own con''tructi^ e principle, such equality

it might fairly claim. At the s uiie time an absolute equality

he would not assert ; the Gothic ideal was the highest, while
the Grecian builJlrii;3 had attained a higher pertection in their

own kind) fur tiie Romanesque ideal itselt lie would be cuatent

with claiming the rank of ultima inter pares, while he was inclined

to believe ihut nu Romanesque building bad approached so
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near to the perfect realization of that ideal, has had been done
in the two other styles by the Pterthenoit and by St. Ouens.

While the Romanesque styles were growing up among Christian

nations^ a very impcvtant form of arched architecture was
developed among the Mahometan nations* The Saracenic style,

in its various forms, may be considered as essentially an oflRihoot

from that of Byzantium, though mnch modified by the intro-

dnction of several original elements. Among these the most
important was no other than the systematic use of the pointed
arch. This shape is prevalent in most of the forms which
this species of architecture assumes in the east, hut, what is

important to ob«?erve, such is not the case in that splendid variety

which was devcloj^ed among- the Mahometans of Spain. But
though the Saracens not only possessed the pointed arch,

but systematically employed it on a grand scale* they never de-

veloped for it an appropriate system of decoration. The other

most characteristic feature is tlie employment of the stilt as

a distinct member of the architecture. Architecture is always
purest when what Professor Willis calls the decorative con-

struction coincides with the mechanical construction. According
to this law, the point at which the arch springs from the pier,

technically called the impost, should be marked by a capital

or moulding. It is however often convenient in some particular

positions to place the decorative impost lower down than the

constnietive impost, so as to treat as a portion of the arch
what is in reality a portion of the pier« This constitutes what is

called a stilted arch. In the Saracenic style, this 9tilt is often made
into a distinct member intervening between the arch and the capital

of the cohimn. Now as this style first arose in Egypt in the
Mosque erected by Amru, one is strongly tempted to recognize
in this singular feature a reproduction of the exactly analogous
peculiarity of the elder Egyptian architecture, the 66 interposed

between the c apital and the entablature.

'Ihe distinctive feature of the Gothic architecture is there-

fore neither the nure form of the pointed arch, nor even its

systematic use as the principal constructive member.^ What
really distinguishes that glorious style is the working out for it

of an appropriate aiid harmonious system of decoration, and the

realizing of the great sesthctical idea which it suggests. The
mere form> we have seen, is prohably more ancient than the

round, and may have heen all ak>ng occasionally employed as

caprice or convenience dictated. And that its systematic use as

the principal constructive feature was introduced into Western
Christendom from the east, we can hardly doubt, when we
consider that its appearance in the twelfth century is exactly

simultaneous ^th the increased intercourse between the two
regions consequent upon the Crusades. We may thus see the
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futility of the viiriotis theories propounded by Mllner and others,

who reduced the question as to the origin of Gothic archi-

tecture into a mere question as to the origin of the pointed archt

and sought for the latter in the intersection of round arches and
similar sources.

From the Orientals then the western architects learned sys-

tematically to employ the pointed arch in the main arcades of
their churches nnd other great buildini:;--:,* of which fhc Abbey
of Malraesbury is not improbablv the earliest example in KnL^land.

But much more remained tn l)e done before Gothic architecture

was fully developed ; in other words, before ti^e architectural

expression of the idea of vertical extension was thoroughly

worked out. Those who laid its foundations did but place the
pointed arch of the Saracen upon the massive ])ier of the Norman,
and channel its surface witl» tiie same ortiamentij which had

• adorned its semicircular predecessor. Slowly and gradually was
a harmonious system worked out, the progress of this traositioo

forming one of the most interesting pages in the history of the
art. The pointed form was extended from the great constructive

arches to the smaller arches of doorways^ windows^ and merely
decoratiTC arcades, and the Gothic or vertical principle was carried

out in

let. The use of mouldings aflfecting the section.

2nd. The dusteredj or its substitute the octagonal, pier«

Srd. The round or octagonal instead of the square abacus.
4th. The confirmed use of vaulting-.f

Into the subdivisions of the Gothic style, which he had fully

treattd of in other works, the Lecturer refrained from entering,-.

He would simply mention its two great forms, the Early, in whicli

the principle of subordinating the parts to the whole, «?o charac-
teristic of Gothic architecture, is applied only to the suboniination

of the secondary to the primary parts, and the Continuous, w!>ich

while efifecting this more completely, extends the same jjriticijile

to the further subordination of the primary parts to the wliole.

The former includes the Lancet and Geometrical Decorated ; the
latter the Flowing Decorated, the Perpendicular of England^ and
the coAemporary Flamboyant of the contment

[E. A, FJ

Mr, Faradat read the following letter which he had received from
Mr* Stevenson, relative to the coincidence of a secular period in the

• Stc History of Architecture, pp
t See them examined more at length, History of Architecture, pp. 303-8,
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of the aurora bmalls with that ol)served in relation to the

Bon's spots and the daily magnetic variation (Vide p. 287).

Ihmse (N. BrUaitO, 1 March, 1853.
X>£A& Sir,

In the report in the Athenaeum of your lecture at the Royal
Institution on the 21st January, I observe that you refer to the

highly interesting observations of Schwabe, Sahine, "Wolf, Gautier,

dec, from which it would appear that a connexion exists between the

solar spots and the variation of the terrestrial magnetic forces.

Since a connexion has been demonstrated to exist between the

latter and auroral phenomena* I was induced to look over my notes

relating to the anrorae observed at this place, with a view to ascertun
-whether these also exhibited maxima and minima; and if so* whether

the periods of such agreed with those of the solar spots and of the

magnetic variations. The subjoined table shews the distribution of

the aurone seen here in the years 1838 to 1847 inclusive.

Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec. Sum.

1838 5 3 4 3 4 1 3 I 27

1839 9 1 2 4 1 11 7 I 1 38
1840 5 5 0 4 3 7 6 5 43
1841 6 3 4 4 o 3 3 3 7

1

42
1843 2 2 1 3 1 9

1843 2 1 1 1 ~~ "2
3 10

1844 1 2 1 3 4 2 13

1845 1 2 _
1 1 2 1 1 10

1846 1 1 2 7 4 1 16

1847 2 2 3 1 1 5 6 6 4 30

33 20 18 18
1

3 1

— 2 14 I43 34 30 23 , 238

These figures speak for themselves. I may remark that the returns

for 1842 are incomplete, as I was absent from home during Mardi
and April of that year. In 1848 1 was also absent for some months

;

but from the number of aurorae which I have noted during that

year, I am satisfied that a maximum then occurred both as regards

the number and the intensity of auroral displays. This present

winter has been very barren in auroral phenomena. Of crimson
auror^p, T find I have noted two in 1 837, one in 1839, one in 1846,

three m 1847, and no less than six in 1848.

A discussion of the aurone seen in N. America and the North of

Europe during a series of years would be interesting in reference to

the points in (question.

X am, my dear Sir,

Yonr's faithfully, &c.,
• Wm. Stbvbnson.
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GENERAL MONTHLY MEETING,

Monday, March 7.

8im Chaklis Fellows, Vice Frendent, in the Chair.

De Riirg-h Birch, M.D. Miss Hleii Matilda rickersgill.

George T. Brookiug, Esq. Mrs. Harriet Pole.

William Ernst Browning, Esq. George Ridley, Esq.

James Brace, Esq. Charlefl Turner Simpson, Esq.,

Alexander Duncan, Esq. M.A. Fell. Trin. Coll. Camb*
Peter fialkett, Esq., R.N. Basil Woodd Smith, Esq.

Charles Seale Hayne* Esq. Charles William Stokes, E^q.

Effingham Calvert Lawrence, John Newman Tweedy, Esq.

Esq. James Vallance, Esq.

John Line, Esq. William Foster \\niite, Esq.

Alexander Mitchell, Esq. Alexander WiUiameoa.

The Count de Montizon.
•

were duly ehi^ Members of the Royal Institution.

W. Bell Brooking, Esq. John Forster, Esq.

John Henderson, Esq. James Vallance, Esq.

were admitted Members of the Royal Institution.

The Secretary reported that tlie following Arrangements had been
made for the Lectures after Easter, 1853

:

Six Lectures on Static Electridty*—by Micbasl Famably,
D.C.L*. FJLS., Fttllerian Professor of Chemistry, R. I. ; Foreigii

Associate of Academy of Sciences, Paris.

Ten Lectures on Technological Chemistry ^— by E. Fraxkland,
Ph.D., F.C.S., Professor of Chemistry at Owen's CoUege, Man-
chester.

Four Lectures on Air and Water— by John Ttnjdall, Ph. D,,
F.K.S.

Six Lectures on the Electric Telegraph^by William CAnniAnL,
Esq., C.E.

The following Presknts were announced and the Aanks of the

Members returned for the same :

—

From
2l«lrQROin«ca<S'0dety, Royal— Monthly Notioet. Vol. XIII. No. 2. 8vo. 1853.
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Bayerische Akademie der Wissenschaften— Abbandlungen der Mathetnat.-Fhy-

sikaliacbenCUiBse. SechsteBand, 2te und 3te Abtbeilungeii. 4to. Hiincbeii,

1851-2.

BuUetin, 1851 ; und 1852, No. 1—24. 4to. Munchen.
Dr. A. Vogel, uber den Chemismus der Vegetation. 4to. Milncben, 1852.

Bettt Jacob, Esq. MM,L {the Ediitr) —The Pharmaceutical Journal for March,
1853. 8vo.

British Architects, Royal Institute of— Proceedings, Feb. 1853. 4to.

CtHi Engineers, Institute of— Proceedings, Feb. 1853. 8vo.

€)oek$ oiA Co., Metm,— Cock's Musical Miscdlany, March, 1853. Ata.-

Council of Education, Calcutta— Reports on Public Instruction in 'the Lower
Provinces of the Bengal Presidency for 1843— 184B. 5 vols. 8vo. 1844'48.

Editors— The Practical Mechanic's Journal for March, 1853. 4to.

The Athensetim for Feb. 1853. 4to.

The Medical Circular for March, 1863. 4to.

• Geological Society— Quarterh' Journal, No. 33. 8vo. 1853.

Kmght, Messrs. {the Publishers)— The Farmer's Manual of Agricultural Che-
mi^ry, by A. Normandy, 12mo. 1853.

Lovell, E. B., Esq., M.R.I, (the Editor) —The Monthly Digest, Feb, 1853. 8vO.
Morris, J. Esq. — De Luc, Physica ; De Elementis, (MS.)
Novello, Messrs.— The Musical Times for March, 1853. 4to.

Prince, C. Leeson, Esq., {the ^u/ilw)— Results of a Meteorological Journal
kept at Uckfield, Sussex, in 1852.

Richardson, JI. T. Esq.— The Cruise of the ChaJlenger Life-Boat, and Voyage
from Liverpool to Jx>ndon in 1852. 12mo. 1853.

Royal Society— Proceedings, Vol. VL No. 91—94. 8vo. 1853.
Transactions for 1852, Part 2. 4to. 1852.

Address of Earl Rosse, the President, Nov. 30. 1852 Rvo. 1853.

Smith, Mr. J. Russell {the Publisher) — Bibliotheca Americana— A Catalogue
of a valuable Collection of Books and Pamphlets relating to North and bouth
America and the West Indies. 8vo. 1853.

Society of Arts— Journal, No. 12— 15. 8vo. 1853.
StatUtical Soriety— Journal, Vol. XVI. Parti. 8to. 1853.

Taylor, liev. ii ., F.R.S., M.R.I.— Die Zeitgeist, vou A. von JSciiaden. 16mo.
Gera, 1828.

Fereins zur BefSrderung des Gewerhfleisses in P^tfuiWll Verbandlttugen, Nov.
und Dec. 1852. 4to. Berlin, 1852.
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W££KLY £V£NING MEETING,

Friday, March II.

Tbs Dukx of NoRTHfrMBBBLAMD, K.G., F.R.S., Frendent^

in the Chair.

John Pbillifs, F.R.S.« G.S., &c.

Geological Sketches round lugleboroKgh,

Tbb Lecturer prefaced Lis observations on this the most con*

spicuoua of the Yorkshire Mountains, by a brief allusion to cir-

cumstancea tvhich^ at an early period of life, had fixed his earnest

attention on the scenery and natural history of the country which
surrounds it.

Viewed in any direction, Ingleborough appears a grand and

solitary mass, chiefly com])osed of shales and sandstones, super-

posed on a broad floor ot limestone which rests on a basis of

upturned Lower Palaeozoic Rocks. The great limestone floor

and the lower rocks are broken off and thrown down to tlie south

and west of the mountain, by the enormous, often double, dislo-

cation called the ' Craven Fault/ and the ground falls in these

directions nearly 20()0 feet below the summit. Hence the con-

spicuous character of the mountain, which rises to the height of

2380 feet above the sea.

The streams which gather on the slopes of Ingleborough and
Fenyghent ran in small channels downward over the shales and
sandstones^ but, on reaching the limestone, they are swallowed up
in deep gulphs of that rock, and after passing through caves,

many of which are remarkable for beauty, issue to the surface in

picturesque channels, and sometimes make pleasing cascades,

such as Thornton Force. The most famous of these caverns,

which was discovered by the present proprietors of Ingleborough,

and traced by them for a length of 702 yards, has, no doubt, been
fornicd by the long continued erosion of a stream which, after

gathering on the slopes of Ingleborough, plunges into a deep
chasm of the limestone called ' Gaping Gill

'
; its erosive power

being augmented by the sand and pebbles which it hurls down.
The interior of this cave is wonderfully varied in form, and

enriched by every variety of sparry accumulation— slender pipes,

spiral colli inns, swelling bosses, broad expansions, and, most '

beauiiiui of all, white sheets of carbonate of lime which spread

like leaves on small basins of the clearest water. From researches
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in the cave it appears that, from a certain point of the fissured

roof, drops have been falling on a single line for above 180 years.

Turning from the scenery, the author entered on a general

history of the mountain. 1 . He shewed that the earliest of the

strata were, as described by Professor Sedgwick, of the Lower
Palaeozoic a^rcs, and contained marine exllvin^ but no fishes.

2. These were upheaved so as to form many arched elevations —
parts of a great system of moveraenls which affected also the lake

district to the west. 3, These great inequalities of surface were
worn down by long contiuued oceanic agitations, so as to present

a nearly unifurai plane ; an eftect perfectly wonderful, whatever
amount of marine disturbance we suppose to have been exerted, and
whatever length of time we allow for its operation. 4. The whole
area then sank wHboni violence, and continued to sink for a long
period^ first reeeiTing a thick deposit of mountain limestone

(marble), then a mixed deposit of shales^ limestcmeSj and sand*
stones, then a mass of millstone grit, and finally a great accumu*
lation of coal measures. The total depression beneath the sea

from the preceding condition (3) was estimated at one mile.

5. It was then shewn that a violent convulsive movement, accom*
panied by enormous firaotures, had displaced the sea-hed, and
produced a great elevation of the country, so that, as compared
with the lower portions of the strata on the south, west, and
north, there was in some places a difference of level of the same
strata, amounting to 4000 feet.

6, As a consequence of this great convulsion, and the watery
agencies concecjuetit upon it, the coal-measures and great part

of the other strata which covered the limestone floor of Ingle-

burough were swept away,— an enormous waste,— leavinjj: the

mountains of Whernside, Ingleborough, and Penyghent, standing

above the sea, but iar lower than the height which the land had
reached during or immediately after the disturbance. 7. The
extent of land connected with these hills at the termination of this

period of convulsion was then shewn, and it was stated that the'

higher parts of this land had perhaps never again been covered by
oceanic vmter— so that, in the immense period while the New
Red, Lias, Oolite, and Chalk were deposited, these hills, not indeed

in Uieir present form, may have stood perpetually above the

ancient ocean. Enaliosaurians may have been swimming within

sight of Ingleborough,-* Megalosaurians and Pterodactyls may
have wandeied over its slopet,^—many systems of life corresponding

to many successive ages arose and passed away, on the land and
in the sea, but of all these there \^ no record her(^. At length, in

the latest tertiary aeras, the Glacial crisis arrived, and left positive

traces of its effects.

8. The depression of land was then described which occasioned

the ' Glacial Sea * in the northern zones, and certain phenomena
were explained which proved the singular fact, that abundance of
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' erratic blocks* of Silurian Strata, had been drifted to h^her leoeU

on the limestone which covers those Silarians. The author does

not suppose that this glacial CKsean reached more than 1500 feet

above the present level, and consequently believes that a laige

pan of the north west of Yorkshire was not covered by its waters.

The Botany of Inglehorough offers several peculiarities |— and
joining its history to that of the higher mountains in the north,

which have traces of a ' Scandinavian Flora/ the author expressed

his concurrence in the views of Professor E. Forbes, as to the

former existence of land connecting Scotland and Scandinavia,

and his belief that on the fornuition of the i;l;ic i il sea, the summits
of the h!i!;hest Yorkshire mountains reiuaineil above the water,

and were the retreat of peculiar plants nuw found in this part of
Yorkshire, in the Grampians, and in Scandinavia.

9. The author finally described a British VA'alled Camp, and

the foundations of nineteen circular huts which had been dis-

covered on the summit of Ine:leborough, and concluded by
remarking on the analogy aiid almost necessary connexion

between certain branches of archsology and modern viewa of

the geological history of the globe.

[J. p.]
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ISofal %mitution of dPreat TBtitam,

1853.

W££KLY EVENING MEETING.

Friday, March 18.

William Polb, Esq., M.A., F.R.S., Treasurer, and Vice-rresident,

in the Chair.

^ Sir C. Lybll, F.R.S., V.P.G.S., &c.

Om the Miewerjf of some fossil reptilian remains, and a hmd-^M m
(he interior of on erect fossil-tree in the Coal measures of Nooa
Scotia, usitk remarks on ike origin of Coal-fields, and the time re-

quiredfor theirformation,

Tes entire thickness of the carboniferous strata, exhibited in ime

uninterrupted section on the shores of the Bay of FuDtly, ia Nova
Scotia, at a place called the SooUi Joggins and its neighbourhood,

WB8 ascertained by Mr. Logan, to be 14.570 feet. The middle part

of this vast series of strata having a thicJmess of 1400 feet, abounds
in fossil forests of erect trees together with root*beds, and thin

seams of coal. These coal-bearing strata were examined in detail

by Mr. J. W. Dawson of Pictou. and Sir C. Lyell in September
last (1852), and among other results of their investigations they
obtained satisfactory proof that several Sigillarije standing in an
upright position, or at right angles to the planes of stratification,

were provided with stif^^marine as roots. Such a relation between
Sigillaria and Stigmaria had, it is true, been already established hy
Mr. Binnpy of Manchester, and had been suspected some years before

on botanical grounds by M. Adolphe Jkougniart; but as the fact

was still doubted by some geologists both in Europe and America, it

was thought deshable to dig out of the difis. and expose to view,

several large tmnks with their roots attached. These were observed

to biforcate several timed, and to send out rootlets in all directions

into the clays or ancient soils in which they had grown. Such soils

or nnderclays with Stigmaria afford more conclusive evidence of
ancient terrestrial surfaces than even erect trees, as the latter might
be conceived to have been drifted and fixed like snags in a river's

bed. In the strnta 1400 feet \h\ck nbove mentioned root-bearing

soils were observed at sixty-eight ditierent levels ; and like the seams

of coal which usually cover them, they are at pre-ent the most
destructible masses in the whole cliff, the sandstones and laminated

shales being harder and more capable of resisting the action of the

No. 15. X

r

Digitized by Google



282 N0TICB8 OF THE MBBTIN08 IMarch 18,

waves and the weather. Orig;inally the reverse was doiil)tlei-s trae,

for in the existing delta of the MissisBippi the clays in which innu-

merable roots of swamp trees, such as the deciduous cypress, ramify

ia aU direetioiit, ure teen to withstand &r mm eflfeetoBlly tbe ex-

cayatbg power of the river or of the sea at the base of tiie delta,

than do beds of loose sand or layers of mad not supporting trees.

This fact may explain why seams of ooal have so often escaped

denudation, and have remained continuous over wide areas, since

the roots, now turned to coal, which once traversed them would
enable them to resist a current of water, whilst other members of

the coal formation, when in their orin-inal and unconsolidated State

consisting" of sand and mud, would be readily reinovtd.

The upright trees usually inclose in their interior pillars of sand-

stone, or shale, or both these substances alternating, and the^-e do

not correspond in the thickness of their layers, or in their organic

remains, with the external strata, or those enveloping the trunks.

It is dear therefore tiiat the trees were reduced while yet. standing

to hollow cylinders of mere bark, (now changed to coal,) into which
the leaves of ferns and other plants with fragments ti stems and
roots were drifted together with mud and sand during river inunda-

tions. The stony contents of one of these trees, nine feet high and
twenty-two inches in diameter, on being examined by Messrs.

Dawson and Lyell yielded, besides numerous fossil plants^ some
bones and teeth which they believed were referable to a reptile ; but

not being competent to decide that osteological question they sub-

mitted the specimens to Dr. Jeffries Wyman of Harvard University

in the United States. That eminent anatomist declared them to be
allied in structure to certain ])crennihranchiate batrachians of tbe

genera Meuobraiichu* and Menopuma, bpecicb of wliicli now inhabit

the lakes and rivers of North America. This determination was
soon afterwards confirmed by Professor Owen of London, who
pointed out tbe resemblance of some of the associated flat and sculp-

tured bones, with the cranial plates, seen in the skuU oftheArehwego-
saurus and Labyrintbodon.* In the same dark-coloured rock, Br.

Wyman detecteda series of nine vertebrts, which from their form and
tnmsverse processes he regards as dorsal, and believes them to have
belonged to an adult individual of a much smaller species, about six

inches long, whereas the jaws and bones before mentioned are those of

a creature probably two and a half feet in length. The microscopic

structure of these small vertebrae was found by Professor Quekett
to exhibit the same marked reptilian characters as that of the larger

bones.

The fossil remains in question were scattered about the interior

of the trunk near its base among fragments of wood, now converted

into charcoal^ whidi may have fallen in while the tree was rotting

* ProfiessorB Wyman and Owen have named the reptUe Dendrerpeton Aca-
fianuiAp Acadia being the ancient Indian name for No?a Scotis.
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away, having been afterwards cemented tog^ether by mud and sand
stained bIncV bv carbonaceous matter. Whether the reptile crept

into the hoUow tree while its top Avas still open to the air, or whether

it was washed in with mud during- a flood, or in whatever other man-
ner it entered, must be matter of conjecture. Foot-prints of two
reptiles of different sizes have been observed by Dr. Harding and
Dr. Gesner on ripple-marked flags of the lower coal measures in

Nova Scotia, evidently made by quadrupeds walking on the beach,

or out of the water, just as the recent Menopoma is sometimeB ob-
served to do. Other reptilian foot-prints of much larger size had
been previoosly noticed (as early as 1844) in the coid of Pennsyl-

ytauA by Dr. King ; and in Europe three or four instances of skeletons

of the same dass d animals have been obtained, bat the present is

the first example of any of their bones having been met with in

America in rocks of higher antiquity than the Trias. It is hoped how-
ever that other instances will soon come to light, when the contents

of upright trees, «k> abundant in Nova Scotia, have been systematically

explored ; for in such situations the probability of discovering ancient

air-breathing creatures seems greater than in ordinary subaqueous

deposits. Nevertheless we must not indulge too sanguine expec-

tations on this head, when we recollect that no fossil vertebrata of a
higher grade than fishes, nor any land-shells, have as yet been met
with in the Oolitic coal-field of the James River, near Richmond,
Vtrginia» a coal-field whidi has been worked extensively for three*

qoarters of a centnry. The coal allnded to is bitominons, and as a
niel resembles the blest of the ancient coal of Nova Scotia and Great
Britain. The associated strata of 8and*stone and* shale contain

prostrate zamites and ferns, and erect calamites and eqmseta, which
last evidently remain in the position where they grew in mud and
sand. Whether the age of these beds be Oolitic as Messrs. W. B*
Rogers and Lyell have concluded, or Upper Triassic as some other

geologist? suspect, thev ?ti1l belong clearly to an epoch when saurianH

and other reptiles flourished abundantly in Europe ; and they there-

fore prove that the preservation of ancient terrestrial surfaces even

in secondary rocks does not imply, as we might have anticipated,

conditions the most fjivour aljle to our finding therein creatures of

a higher organization than fishes.

In breaking up the rock in which the reptilian bones were en*

tombed, a semQI fossil body resembling a land shell of the genus
Pnpa, was detected. As snch it was recognized by Dr. GoSd of
Boston, and afterwards by M* Deshayes oi Paris, both of whom
carefoUy examined its form and striation. When parts of the
anrfiice were sube^cquently magnified 250 diameters, by Professor

Qn^ett of the College of Surgeons, they were seen to exhibit ridges

and grooves undistinguishable from those belonging to the striation

of living specie? of land-shells. The internal tissue al?o of the shell

displayed, under the microscope, the same prismatic and tubular

arrangements which characterize the shells of living moUusca.
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Sections also of the same showed what may be part of the oolamella

and spiral whorla, somewhat broken and distorted by preasare and
crystallized. The genus cannot be made out, as the mouth is wanting.

If referable to a pupa or any allied genus it is the first example of a

pulmoniferous moUusk hitherto detected in a primary or palaeozoic

rock.

Sir Charles next ])roceeded to explain his views as to the origin of

coal-fiekls in ceneral, observing that the force of the evidence in favour

of their identity in churaeter with the deposits of modern deltas, has

increased, in proportion as they have been more closely studied. They
usually display a vast thickness of stratified mud and fine sand withoat

pebUes, and in them are seen oountless stems* leaves, and roots of

terrestrial plants, free for the most part from all intermixture of

marine remains, circumstances which imply the persistency in the

same region of a vast body of fresh water. Tliis water was also

charged like that of a great river with an inexhaustible supply of sedi-»

ment, which had usually been transported over alluvial plains to a con-

siderable distance from the higher grounds, so tliat all coarser par-

ticles and gravel were left behind. On the whole the phenomena
imply the drainage and denudation of a continent or large island,

having within it one or more ranges of mountains. The partial in-

terealation of briickith water-beds at certain points is equally con-

sistent with the theory of a delta, the lower parts of which are always

exposed to be overflowed by the sea even where no oscillations of

level are experienced.

Hie purity of the coal itself, or the absence in it of earthy par*

tides and sand throughout areas of very great extent, is a fact which
has naturally appeared very difficult to explain if we attribute each
coal-seam to a vegetation growing in swamps, and not to the drifting

of plants. It may be asked how during river inundations capable of

sweeping away the leaves of ferns, and the stems and roots of Sigil-

larifp and other trees, could the waters fail to transport some fine

mud into the swaini'^^ ? One generation after another of tidl trees

grew with their roots in mud, and after they had fallen prostrate

and had been turned into coal were covered with layers of mud
(now turned to shale), and yet the coal itself has remained unsoiled

throughout these various changes. The Lecturer thinks this enigma
may be solved, by attending to what is now taking place in deltas.

The dense growth , of reeds and herbage which encompasses Ihe

margins of forest-covered swamps in the valley and delta of the Mis-
sissippi, is such that the fluviatile waters in passing through them, are

filtered and made to dear themsdves entirely before they reach the

areas in which vegetable matter may accumulate for centuries, forming

coal if the climate be favourable. Tliere is no possibility of the least

intermixture of earthy matter in such cases. Thus in the large sub-

mergrd tract call the " Sunk Country," near New Madrid, forming

part of the Western side of the valley of the Mississippi, erect trees

have been standing ever since the year 1811-12, killed by the great
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earthquake of that date ; Lacustrine and swamp plants have been
growing there in the shallows, and several rivers have annually

inundated the whole space, and yet have been unable to carry ia any
sediment within the outer boundaries of the morass.

In the ancient coal of the South Joggias in Nova Scotia, many
of the uTKlcrclays show a network of stigmaria roots, of whicli some
penetrate lalo or quite through older roots which beluuged to the

trees of a preceding generation. Where trunks are seen in an erect

pontion buried in sandstone and shale, rooted SIgilbirise or Calanutes

are often observed at different heights in the enveloping strata,

attesting the growth of pUuits at several successive levels, while

the process of envelopment was going on. In other cases tiiere are

proofs of the submergence of a forest under marine or brackish

water, the base of the trunks of the submerged trees being covered
with serpalse or a species of spirorbis. Not unfrequently seams of
coal are succeeded by beds of impure bituminous limestone, composed
chiefly of compressed modiolai with scales and teeth of iish, these

bemg evidently deposits of brackish or salt water origin.

The Lecturer exhibited a joint of the stem of a fresh water reed

(Arundinaria macrosperma) covered with barnacles, which he
gathered at the extremity of the delta of the Mississippi or the

Balizc. He saw a cane-brake (as it is called in the country) of

these tall reeds killed by salt water, and eiLtending over several

acres, the sea having advanced over a space where the discharge

of fresh water had slackened for a season in one of the river's

mouths. If such reeds when dead could still remain standing in the
mud with bamades attached to them, (these Crustacea having been
in their turn destroyed by a return of the river to the same spot,)

still more easily may we conceive large and firmly rooted Sigillariae

to have continued erect for many years in the Carboniferous Period,

when the sea happened to gain on any tract of submerged land.

Submergence under salt water may have been caused either ])y a
local diminution in the discharge of a river in one of its many
Tiiouths, or more probably bv subsidence, as in the case of the erect

' columns of the Temple of Serapis, near Naples, to which serpulae

and oilier inarii\c bodies are still found adhering.

Sir Charles next entered into some speculations respecting the

probable volume of solid matter contained in the carboniferous

formation of Nova Scotia. The data he said for such an estimate

are as yet imperfect, but some advantage would be gained could we
but make some slight approximation to the truth. The strata at the
South Joggins are nearly three miles thick, and they are known
to he also of enormous thickness in the district of the Albion Mines
near Pictou, more than one hundred miles to the eastward. There
appears therefore little danger of erring on the side of excess, if

wc take half that amount or 7500 feet as the average thickness of

tlie whole of the coal measures. The area of the coal-field, in-

cluding part of New Brun&wick to the West, and Prince Edward's
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Island and the Magdalen Isles to the North, as well as the Cape
Breton beds together with the connecting strata which must have
been denuded or must still be concealed beneath the waters of

the Gulf of St. Lawrence, may comprise about 36,000 square miles,

which with the thickness of 7500 feet before assumed will give

7.527,168,000,000.000 cubic feet, (or 51.136.4 cubic miles) of

solid matter as the volume of the rocks. Such an array of figures

conveys no distinct idea to the mind; but is interesting when we
reflect that the Mississippi would take more than two million of

years (2,038,000 years) to convey to the Golf of Mexico, ao equal

quantity of aolid matter In the ahape of aediment* aaanming the

aTerage discharge of water, in the great rhrer, to be aa calculated

hy Mr. Forahey. 460,000 cubic feet per second, throughout the

vo ir, and the total quantity of mud tobe aa eatimated by Mr. RiddeD,

3,702,758,400 cubic £Bet in the year *

We may, however, if we desire to reduce to a mmimum the

possible time required for such an operation, (a?«uming it be one

of fluviatile denudation and deposition,) select as our agent, a river

flowing from a tropical country, such as the Ganges, in the basin

of which the fall of rain is much heavier, and where nearly all coraes

down in a third part of the year, so that the river is more turbid than

if it flowed in temperate latitudes. In reference to the Ganges, also,

it may be well to mentioin, that ita delta presenta in one respect a
atriking parallel to the Nova Scotia Ooal*field, since at Calcutta at

Ihe depth of eight or ten feet from the aurface buried trees and roota

have been found in digging tanks, indicating an andent aofl now
underground ; and in boring on the same site for an Artesian well

to the depth of 481 feet, other signs of ancieDt forest-covered lands

and peaty soils have been observed at several depths, even as far

down as 300 feet and upwards below the level of the .«ea. As the

strata pierced through contained fresh-water remains of recent

species of plants and animals, they imply a subsidence, which has

been going on contemporaneously with the accumulation of fluvia-

tile mud.
Captain Strachey of the Bengdl Engineers has estimated that

the Ganges must discharge 4^ times as much water into the Bay
of Bengal, as the same river carries past Ghazipore, a place 600
miles id)oye its mouth, where experiments were made on tiie

vblome of water and proportion of mud by the Rer. Mr. Everest.

It is not till after it haa passed Ghazipore, that the great river la

joined by most of its larger tributaries. Taking the quantity of

sediment at one-third less than that assigned by Mr. Everest for the

Ghazipore average, the volume of solid matter conveyed to the Bay
of BenfTdl would still amount to 20,000 millions of cubic feet

annually. The Ganges therefore might accomplish in 375,000

years Uie task which it would take the Mississippi^ according

• See Principles of beoiugy, 8th Ed. p.
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to the data before laid down* upwards of two nuUion jean to

achieve.

One inducement to call attention to such calculations is the hope of

interesting engineers in making accurate measurement of the

quantity of water and mud discharged by such rivers as the

Ganges, Brahmapootra, Indus, and Mississippi, and to lead geologists

to ubcertam the number of cubic feet of sohd matter, which ancient

flaviatile fonnationa* anch aa tlie ooal-iiianturea. with their associated

Biarine atrata, maj contain. Sir Chariea anticipatea that the chio-

nologieal resolta, derived from anch aourcea, wiU he in harmony
with tiie conduaiona to which hotanical and zoological conaiderationa

alone might lead na^.and that the lapse' of yeara will he foand to he
ao Test as to have an important hearing on our reasoninga in every
department of geological science.

A question may he raised, how far the co-operation of the sea

in the deposition of the Carboniferous Series might accelerate the

process above considered. The Lecturer conceives that the inter-

vention of the sea would not afford such favourable conditions for

the speedy accumulation of a large body of sediment within a

limited area, as would be obtained by the hypothesis before stated,

namely, that of a great river entering a bay in which the waves,

corrents, and tidea of the ocean ahoold exert only a moderate degree

of denuding and dispersing power.

Aa eminent writer^ when criticizing* in 1880, Sir Charlea LyeU'a
work on the adequacy of exiating cansea, waa at pains to assare

his readera, that while he qneationed the soundness of the doctrine he
by no means grudged any one the appropriation of as much as he
pleased of that " least valuable of ail things, past time." But Sir

Charles believes, notwithstanding the admission so often made in the

abstract of the indefinite extent of past time, that there is practically

speakin[j: a rooted and perhaps unconscious reluctance on the part

-of most geologists to follow out to their legitimate consequences the

proofs daily increasing in number of this immensity of time. It

would therefore be of no snmll moment could we ubtam even an

approach to some positive measure of the number of centuriea

which any great operation of natora audi aa the accnmolatbn of a
delta or flnviatile deposit at great magnitude may requu-e, inasmuch
aa our eonceptiona of the eneigy of aqueoua or igneous causes or

of the powers of vitality in any given geological period must depend
on the quantity of time aaaigned for their development.

Thua, for example, geologiata wiU not deny that a vertical sub-

sidence of three miles took place gradually at the South Joggins,

during the carboniferous epoch, the lowest beds of the Coal of Nova
Scotia like the middle and uppermost consisting of shallow- water

beds. If then this depression was brought about in the course of

375,000 years it did not exceed the rate of four feet in a century,

resembling that now experienced in certain countries where whether

the movement be upward or duwawaid it in quite in&euciblc to

4
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the inhabitants* and only known hj scientific inquiry. If, on the

other hand« it was brought shoat in two millions of years according

to the other standard before alloded to, the rate would be only six

inches in a century* But the same movement taking place in an
upward direction would he sufficient to npUft a portion of the earths

crust to the height of Mont Blanc or to a vertical elevation of three

miles above the level of the sea. In like manner, if a large shoal be
rising-, or attempting to rise, in mid-ocean at the rate of six

inchtjs or even four feet in a hundred years, the waves may grind

down to mud and sand and readily sweep away the rocks so

upraised as fast as they come v. itliin the denuding;' action of the

waves. A mass having a vertical ihickiiess of three miles might
thus be stripped off in the course of ages, and inferior rocks laid

bare. So in regard to volcanic agency a certain quantity of lava is

poured out annually upon the surface* or is injected into the earth's

crust bebw the surfisce, and great metamorphic changes resulting

from subterranean heat accompany the injection. Whether each of

these effects be multiplied by 50>000, or by half a million or by two
million of years, may entirely decide the question whether we shall

or shall not be compelled to abandon the doctrine of paroxysmal
violonrc in ancient ns contrasted v.nth. modern times. Were we
hastily to tnlcc for granted the paroxysmal intensity of the forces

above alluded to, organic and inorrranic, while the ordinary conr?e of

nature may of itself afford the requi&ite auiuunt of aqueous, igneous,

and vital force, (if muluplied by a sufficient number of centuries,)

we might hud uui&elves embarrassed by tVie poesefcsiun of twice as

much mechanical force and vital energy as we require for the pur-
poses of geological interpretation* rr i i

GENERAL MONTHLY MEETING,

Monday* April 4.

WiLMAif FoLB, Esa. M.A. F.R.S. Treasurer and Vioe-B^identt
in the Chair*

William Bigg. Esq. Sir Jas. Matheson, Bt. M.P. F.R.S.
Peter Carthew, E-«(]. William Pinney, Esq, M.P.
Stephen Martin Leake« Esq. John White, Esq.

were duly elected Members of the Royal Institution.

De Burgh Birch, M.D. C. W. Stoke?, Esq.

W. Ernst Browning, Esq. John N. TNvccdy, P2«q.

Alcxancicr Duncan, Esq. Alexander WiiUamson, E^q.
,

John Line, Esq.

were duly adinilted Members of the Royal Institution.

%
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The fuilowing Presents were announced, and the thanks of the

Members ordered to be returned for the same;—
From

Anderdon, J. L. Esq. {the Author)— The liiver Dove, with some quiet thoughts

on the happy practice of Angling. 16itto. 1847.

Anderson, W, J. Esq., F.R.C.S , M.R.I, (the Author)—Hyvteiical and Nervouft
Affections of Women. 12mo. 1853.

Anonymous— Reports to the Senate of the United States on Colt's Repeating
Pistols. 8vo. 1851.

Report to the Congress of the United States on Dr. Morton's Memorial asking
for remuneration for the discovery of the snsesthetic or pain^subdoing pro-
perties of Sulphuric Ether. 8vo. 1852. -

AsirmumictU Socieiif, Royal— Monthly Notices, Vol. XIII. No. 3. Svo.
1853.

Author— Observations on India, by a Resident there many year??. Svo. 1?53.

British Mmcum, Trustees of the— List of the Specimens of the British Animals,
Parts 6-12. i2mo. 1851-2.

Catalogue of Mammalia, Part 3. 12mo. 1652.
List of Homopterous Insects, Parts 2, 3, 4. 12rao, 1851-2.

List of Hemipteroiis Insects, Parts 1, 2. 12mo. IS' 1-2.

Nomenclature of Coleopterous Insects. Part 6. i2mo. 1852.

List of Coleopterous Insects* Part 1 . 12mo. 185 1

.

I i t )f Fish, Fkrt I. 12mo. 1851.

Catalogue of Pbaneropneomona, or Terrestrial Operculated MoUusca. 12mo.
1852.

Catalogue of Molluscs. Part 4. 12mo. 1853.
Catalogue of Neuropterous Insects. Part 1. 12mo. 1852.
Catalogue of Marine Polyzoa, Part 1. 12mo. 1852.

Catalogue of Lepidopterous Insects, Part 1. 4to. 1852.

Fragments of the Iliad of Homer from a Syriac Palimpsest. Edited by W.
Cureton, MJ^. 4to. 1851.

Catalogue of the Greelc and Etruscan Vases in the British Museum, Vol. I.

8vo. 1851.

Cataiogus Codicum Manuscnptorum Orientalium qui in Museo Britannico
asservantur. Pars II. Codices Arabices amplectens. fol. 1^52.

Bromfield, Miss Eliza {through J. Ivatt Briscoe, Esq., M,R*L)—'FMt of the
Library of her brother, the late Dr. Bromfield, vij;. :

—
Antonio de Herrera, Descripcion de las Indias Occidentales ;— y Hiatoria

General de los Hechos de los Castellanos en las Istas y Term-Firme de el

Mar Oceano. 4 vols. fol. Madrid, 1730.

Antonio de Solis, Historia de Conquista de Mexico. See. foi. Barcelona,

1711.

Shaw's Abridgement of Boyle's Works. 3 vols. 4to. 1725.

Petri Martyris ab Anglerifl Mediolanensis de Rebus Oceanicis et Orbc Novo
Decndes III.

;
ejusdem Legationis Babylonicae LibrilU. fol. Basilese, 1533.

The Sceptical Chemist. 8vo. 1680.

Johann Kunckek Laboraturium Chymicum. Svo. Hamburg, 1722.

C. Limnei Species Flantarum. 2 vols. 8vo. Holmiae, 1762*8.
Dictionnrtirc Fran^aSS'Italien et Italien-Franqais, par F. D*Albert!. 2 voL 4to.
Milan, 1826-8.

C. Delen, English and Swedish Lexicon. 4to. Stockholm, 1806.

G. N. Landr^ et P. Agron, Dictioonure Fran9ijs-Hollsndais, et HoUandais-
Fran9ais. 2 vols. 12mo. Amsterdam, 1828.

System of Chemistry of Inorganic Bodies, by T. Thomson. 2 vol. Svo. 1831.

Elementary Introduction to Mineralogy, by W. Phillips, F.L.S. Svo. 1823.

Reise In Chile, Peru, und auf dem Amasonstrome, vfthrend der Jabre 1627-32,

von £« Poeppig. 3vols.4to. Leipzig, 1835-6.
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Versuch ciner Beschreibung von St. Petersburg, von J. G. Georgi. 8vo. St.

Petersburg, 1790.

Suit India Company, Hon.—A Dictumary, Engliih and Sanskrit, by Mbnier
Williams, M A 4tO. 1851.

A Dictionary, Persian, Arabic, and English, by Francis Johnson. 4to. 1852.

The Gulist^ (Rose-Garden) of Shekh S&dl of Shir^. A new edition care-

Adly collated with original MSS.. by B. B. Eastwick, M.R.A.S. 8vo. 1850.
Anvar-i Suhcll, or the Lii;Iits of Canopus, being the Persian version of the

Fables of BidpiT, by Husaiu Vaiz Kiabift Edited by Lieut.-CoL i. W.J.
Uuseley. 4to. 1851.

The Prem S^gar, or theOcean of Lore ; bdng a Histoiy of Krishn ; trahalated

into the Hindi by Lallii lAl. A new edition, with a Vocabulary, bjE.R.
F^stwick, M R.A.S. Svo. 1851.

Faraday, M. Esq., F.R.S., 8fc.— Monatsbericbt der Kiinigi. Preuss. Akademie,
Jan. 1853. Svo.

Franklin Institute of Pennsyhmnia — Journal, Vol. XXIV. No. 2. Svo. 1852.

Lendeshorough, The Lord, K.C.H., M.R.I.— Catalogue of a Collection of Ancient
and Mediaeval Rings and Personal Ornaments formed for Lady Londes-
borough. [By T. Crofton Croker, Esq.] (Privately Printed.) 4to. 1858.

Lovell, E. Ag., Jtf.fiJ. {the BdUar) ^Th» Monthly Digest for Bfareh,

1853. Svo.

Manning, Frederick, Esq., M.R.I.— Map of the Soke of Grantham.
Moon, Robert, Esq., M,A* (the Author)— Light explained on the Hypothesis of

the Ethereal Medium being a Viscous Fluid. Part I. Svo. 1853.
floail, Hennj, Fh. D., M.R.I {the Author)— Chemical Manipulation and Analysis,

Qualitative and Quantitative ; with an latroductioa. I«lew Edition* 8vo.
1852.

PAoloifra^pMcfilodtfly—Jonmal, |fo. 1. Svo* 1853.

Manning, Frederick, Esq., M.R.I.— Cast of Cypher of Charles Cotton and Izaak

Walton, over the door ofthe Fishing-house of Charles Cotton, near Beresford-

it before his audience ; and that his want of skill as a lecturer would

[* Editor of ''Diagrams oi Euclid, iiook I." and "Select Psalm-tunes,"

both embossed for the use ofthe Blind ; and author of Report to the Royal
Scottish Society of Arts on the various Alphabets proposed for the use of the

Blind," and of a Report on Printing for the Blind, published by the British

Association in their Seventh Report.]

Hall, Staffordshire.

WEEKLY EVENING MEETING,

Friday, April 8.

Sia Charlbs FbliiOwSj Vice-President, in the Chair.

Digitized by GoogI



18530 OF TBI BOTAL INSTITUTION 291

not injure the great cause, wluch he had for more than thirty yean
laboured to promote.

France had the great merit of having established the first school

for the blind, which was founded hy ValeDtine Haiiy, at Paris, in the

year 1784. Tliis example, some seven or eight years after, was
followed by Liverpool, Bristol, London, &c. ; but it is supposed that

there are more schools, Sec. for the blind in the different Grerman
states than in all the known world besides.

That the blind, like others, as rational beings, have a claim to be

educated, is hr yond a doubt. But the amount of education they are

capable of, must depend upon many things. TUl within about

sixty or seventy years, the blind were thought incapable of learning

any&iing ; now however experience has shewn that there is scarcely

any branch of education beyond their reach. All blind persons*

except idiots, may he tanght enough to lessen their affliction, if not

to make them useful and happy.

It was also thought that this portion of instruction could be
acquired only in institations for the blind, where helps and tools

adapted to their case, are provided ; but, now they are better under-

stood, they may be, partially if not whoUy, educated in their own
family circle ; and through the help of various ingenious con-

trivances used in teaching the blind, the difference between them
and those who see, is reduced almost to a minimum.

The Blind may be divided into various classes, viz : — Such as are

bom blind ; those who have become blind in after life ; those who
are totally blind ; and those who have a glimmer of sight. These may
again be subdivided into males and females ; young and old ; rich

and poor ; and lastly, such as are deaf and dumb as well as blind.

Those who are hom Uind are very few indeed. Most who are

thought to he so have lost their sight soon after birth, generally

from inflammation brought on either from careless or injudicious

exposure to the light or cold • but now, from the improved manner
of treating this disease* it does not so often terminate in blindness as

it formerly did. Moreover the facility of procuring medical aid, by
the poor, in such cases, is much greater than it was «ome years ago,

and they are more inchned to seek it. These, together with the intro-

duction of vaccination, have greatly lessened the proportion of those

who are blind to those who see, not only in this country, but also in

many others— so that, from some statistical enquiries made
in Austria, Prussia, tliu canton of Zurich, &c., the bHnd in those

localities may be about one in 1500 or 1600, and in England perhaps

less. In Egypt it is said to he very much greater—even one in 200«*

Those who possess a glimmer of sight, sufficient to enable them
to avoid posts and other obstacles* are useful in an institution, as

guides to others, but their small portion of vision is seldom of any
use to them in learning a trade, &c.

* " Volney says of every hundred you meet in the streets of Cairo tweoty
be blind and thirty more with detective sight,"

Digitized by Google



292 NOnCBB OF THB MSKTINOl lAprU 8,

On the Continent, and in some English schools, the proportion of

males to females is nearly as two to one. This arises perhaps from
boys being more exposed to accidents tlian girls, in their occupations,

&c. Tliere are many more ways of gaining a livelihood open to the

males than to the ieniales; they are, therefore, more easily provided

for, when they leave an institution. They may learn basket-making,

weaving, rope-makiD^, and many other trades ; the females however
learn to knit, sew, spin, net, crochet, plait hair, straw, &c., make
sash-oord, fringe, paper boxes for jeweUers, hatters, droggists, &e^;
and should be tanght household work. All may learn to read em*
bossed characters and to write.

For the blind, who are incapable of working, from age or otherwise,

especially the females, an additional number of asylums is much
needed. There is also much wanted a college or school for the blind

of the wealthier classes, where they could he educated amongst those

of their own rank in life. If such an institution were once established

and properly ofhcered, there is no doubt of its being" well supported,

as there are many parents who would not object tu pay liberally for

the advantage of having their blind children regularly educated in an
establishment of that kind, where they would have the opportunity of

being instructed in the higher branches of knowledge. That these

are within their reach, has been proved by Bkcklock, Baczko, Knie,

Sannderscm, Weissenburg, Huber, Gough, Paradies, Milton, Moyes,
Ffefibl, Kaferle, and many others.— Modelling in clay, wax, &c.,

and sculpture, carving in wood, and even engraving, have all been

accomplished by the blind. Amusements such as chess and other

games arc also most desirable for them, as they feel a delight in not

being dependent upon the seeing either for their employments or

their pleasures. The poorer blind should have some mental cultiva-

tion as well as mechanical; for a certain quantity of the fonnrr

makes the acquirement of the latter more easy. All blind persons

would derive great advantage from being well drilled in Arithmetic.

It is an admirable exercise for the mind—- enables them to arrange

their ideas, furnishes them widi amusement, and renders them more
apt at acquuing other kinds of information.

There is another class of our fellow creatures who have a large

daim upon our sympathy and benevolence— those who, in addition

to their blindness, are deaf and dumb* One of the most remarkable

of these is Iiaura Bridgeman, of Boston in America, who has been
some years under the care of the famous Dr. Howe, and whose case
is related by Dr. Kitto in his book " On the Lost Senses, '* in

which he states that she had acquired some knowledge not only of

things around her, but also of God and Religion. She writes a good
hand and expresses her ideas in language which would not dis-

grace one in possession of his £ve senses.'^ There is a blind, deaf

* In the Second Volume of the Smithsonian Contributions to KnowledgR
is a I'iipor by F. iieber on the Vocil Sounds of hmn, Bridgeman, with a
fac* simile letter.
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and dumb person* in the workbonse at Rotberbitbe, one at Batb,
two at liansanne, &c. «

There is a similar case at Bruges under the care of that great
friend to the blind, the Abb^ Carton. When seen by the Lecturer,

she was about twenty-two years of age, had been in the school not
a year, and yet had learned to knit even fancy work although
she had only three senses remaining. He gave her the letter

O, embossed on a bit of card ; she shewed that she knew it by
making her mouth circular and drawing her finger round it.

Other letters were variously designated. When she wanted coffee

she imitated the grinding of it by turning her hand as if she had
the mOl. The Lecturer wished to see her knit. She objected to

that as it was a saint's day, which she denoted by shewing that

she had her best clothes on> bat intimated that if he wonld come
on the morrow, (which she signified by laying her head on her
hand, as if on a pillow) she would knit for him, &c. &c.

In the school at St. John's Wood there is a blind and deaf man
who as yet retains his speech. He knows when the master comes
into the room either by feeling the jar of his step or by his sense of

smell. Communications are made to him by writing: with the

finf^er on bis hand or back, and he very readily comprehend- th 'Tn.

Here i? a proof of the advantage of employing the common alphabet

;

for had he learned an arbitrary character very few couid hold
intercourse with him.

" Instructors of the blind should be strictly moral and heartily

inclined, irrespective of trouble or reward, to promote the welfare of

their pupils : they should have a fondness for children and for

teaching— they should possess mildness, patience, kindness, sym-
pathy, tranquillity, and perseverance, with a spirit of order and
regularity. These ure the moral principles or qualities to be desired

in those who undertake the education of the blind. On the other

hand they should have moderate learning, talent to impart it, and a

certain acquaintance with the various branches of knowledge ; for

as their pupils cannot refer to books, the teacher must be everything

to them.—It is easy to imagine that an educated blind person would be

the best teacher of the blind, in such thinf^'? as require a peculiar

mode of treatment, especially in mechanical operations." (Klein.)

The Lecturer then explained some of the many ingenious contri-

vances used in teaching the blind. The first was a board of cork

with a few pins and a string, which he considers very useful. The
pins are stuck into the cork at the angles of any straight-

lined diagram and the string passed round them, forming a figure

which the blind can readily feel. If circles are wanted they may be
made of wire or cut in pasteboard, &c.

The next was a mariner's compass without the glass, in order

that the blind may feel the needle. After it has stood long enough to

take its proper directicm, it is fixed in that position by a small lever
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that Hft*^ it up against the rim, which is in diameter a little less than

the length of the needle. This is very useful to the bhod ia going

about bv thenoselves m the country.

The Lecturer then explained a soiall chess-board with crooked

pins for the men, by which the blind can play at cheas with a person

bmng the oomrnon boercl,—Each can bo oonaidermg his g«me
without interrapting the other, as the blind has no occasion to

toneh his adversary's board ; of course each must name his move
which the other copies.

FHnting in embossed letters was next explained* and a blind giii

of about 18. from the school at St. Greorge's, readily deciphered a

sentence printed by the Lecturer with a pen and thick ink. This tends

to prove that the letters need not be in very hi^h relief, and forms

an easy means of communicating with them. She also read from

a book embossed in the common Roman alphabet : and afterwards,

a younr^ man, from the school in St. John's Wood read from Lucas's

stenographic characters and also the Roman capitals and suiail letters.

The Lecturer said that -much difference of opinion existed as to the

best alphabet tor the blind, some advocating an arbitrary character,

some the Roman letters, and some a modification of one of them |

but that he himsdf preferred the common Roman alphabet, capitals

and small letters, and that he was supported in his opinion by Klein

of Vienna, Dr. Zeune of Berlb, Knie of Breslau (himself blind and
director of the school in that town), Jager of Gmflnd, Baczko (blind)',

&c. &c., all of whom bad had from thirty to fifty years* experience.

In this country also the Roman letters were preferred in the schools

at Manchester, York, Bristol, and several others—ako by Mr.
Littledale of York, who having* lost his sight when six years old,

must be allowed to be a good judge.— '\ hc blind should be npso-

ciated with the seeing^ as much as possible in all th^ir luibits and

acquirements, but an arbitrary character tends to separate tliem, and
malte them as it were a colony of strangers in their own land.

Besides if they have a btiok in an arbitrary character, and thev

come to a word they do not understand, who in a village could •

render them assistance ? Who could read for them from their book,

when they were tired ? Who could commumcate with them should

they become deaf as well as blind f Almostev^ alphabet may possess

some 9hiffU advantage over others, but the one to be chosen for the

'Uind should be that which possesses the greatest number of advan-
tages«or is best as a whole. Unfortunately, in comparing alpha-

bets, care is not taken to have them printed the same size and
same distance apart, and then the comparison is worthless.

It is the opinion of the Lecturer that children should be educated

by means of the common alphabet, and it tliey Uke afterwards to

learn any other on account of some supposed or real advantage it

may possess, they might do so. Many blind persons derive much
amusement by going into churchyards and reading the grave-stones,

but of course only those who have learned the comuiou letters. It
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should be somethinsr very superior, indeed, to induce us to depart

from the ordinary alphabet, and nulhiug of that kind has yet come
to the notice of the Lecturer, although he has examined many sys-

tems and heard many able advocates of them, but without altering

his own opinion, which every day's experience tends to strengthen.

One great mistidce in contidering which is the best system for the
blind iSt that the hiind themsehes are not mi^fidenUy eomtuUed^ for

theif are the best jvigeB after aU; and in the end, when they have
had a fair chanoe, will decide the question better than the seeing can
for them.

The Arithmetic hoards were also exhibited and explained. They
consisted of holes into which little pegs were put to represent the
different figures. One had pentagonal holes, and pegs with a single

projection at one end to represent the tive odd number?, and two
projections at the other end to denote the five rven numbers. The
other board had saw-cuts across it so as to divide it into squares of

about \ of an inch each, in the centre of which was a hole of \ of an
inch square into which square pegs were put ; but as these would
represent only eight numerals, other pegs were added with differently

formed ends which served for the other two numerals, and for

alg^nra ; into the saw-cuts bits of tin were placed to divide frsctions,

serve as vincola. denote roots, powers, &c.
When at the Blind School in Borlin, the Lecturer pat the fol«

lowing question in arithmetic to the pupils, whidi was very soon
solved mentally. If 10 men can dig a trench 70 yds, long, 3 wide,

and 2 deep in 86 days of 9 hours each ; how many men will it

require to dig one 60 yds. long, 4 wide, and 5 deep, in 40 days of 10
hours each ? The Lecturer also worked out the sum with his pencil

:

but the ansAvcrs did not agree, one being
23-J- and the other 23^.

One boy ctmtended that he was right, and on going over the work
again he proved to be correct. Many similar questions were often

put to the York pupils at their public examinations, and were
readily answered by means of the board and pegs, even by boys of

eleven or twelve years old.

A young man who had learned basketmaking in the York school,

vras also employed by the Mechanics' Institute to attend there certain

nMts in the week to instruct a class in algebra and geometry, a know*
le^ge (tf which he had acquired partly in the school^ and partly after

he left. In his trade he employed a blind companion as a journey*

man to whom he paid from eleven to fourteen shillings a week.
The Lecturer tiien explained a simple but ingenious portable

printing machine by which the blind can communicate with one
another or with the seeing He said it was the cleverest, most
easily learnt, least liable to get out of order, quickest in operntion,

and cheapest he had ever seen. It was invented by Mr. Littledale

of York. One of its great advantages is that it embosses upwards, so

that what has been done may be readily examined by the finger

without moving the paper, and any alphabet may be used in it.

Digitized by Google



*

296 NOTICES Of TBI MBBTINOB [April S,

The Music board came next. It is aboat three feet long and
about ten inches wide, having raised lines upon it running- from one

end to the other. Ten of them arc flat on the top anH represent the

five lines of the trclile and of the bas.-^ : one line between the bast and
treble, two bchnv tlie bass, and three above the treble, are round

on the top and represent the leger lines. Both the lines and spaces

are pierced with small holes ^ of an inch apart, into which pins

variously crooked to represent the different notes, are placed— these

pins the blind can make for themselves«a pin with the head on
represents a note,— one crooked in the same way hnt having the

head taken off stands for the rest of that note, &c. Between the

holes are saw-cats all across the hoard into which bits of tin or

pasteboard are phusecl to serve as bars. So that any piece of mnsie

may be written upon it. It is very advantageous in teaching

thorough bass, as every note in the chord may be set down ; and if

the master leave a certain bass on the hoard as a lesson, the pupil

may, in hh nhsence, study and harmonize it, and the master can

afterwards correct it. Oral instruction ends when the master

leaves his pupil — therefore much time is gained by the board.

It is much used and with great advant age in the York.schooL It

was invented in Paris, but improved by Mr. Littledalc.

One of the numbers of the " Magazine for the Blind '* was shewn.

This publication in embossed Koman liters was edited and printed

by Mr. Lambert, a gentleman then living in York, who had been

blind from infancy. It continued two years, but was given up on
account of the expense. It is a great pity that it was not better

supported, as the blind took intense interest ui it. The price^was
sixpence, but now could be printed for much less.

A little box was produced, which had been turned, in presence of

the Lecturer, by one of the blind boys in the York school, and
which would have been no mean piece of work for a beginner

who had sight. The boy had had only three or four lessons.

A specimen of Berlin work, executed by Mr. Littledale as an
amusement, was also shewn, and several other thinjrs,

A simple writing frame was next explained, whicli consisted of

a piece of mill-board about ten inches square, to which was
attached, by hinges, a brass frame havmg a number of holes in two
of its opposite sides; through these a string of catgut was put
which formed lines in pairs across the frame. The pairs of lines

were about \ an inch apart and the lines in each pair To
use it, place a sheet of paper on the hoard, and upon this a sheet

of tracing paper, black on the side next to the writing paper ; shot

the frame, and with a stile or blunt point write between the narrow
lines which will give way for the tops and tails of the letters* This

was invented at Paris.

The Lecturer stated that his thanks were due to the Viscount

Cranborne, to the Society of Arts, to the Committee, of the Blind

Schools at St. George's Southwark, and at York, and to W. D.
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litUedale. £sq. for the loan of varions books, maps, and appmtlift
for teac^ung the blind, and for specimena of their work.

The Lecturer recommended the following- General Rules for the
maDagement or treatment of the Blind, derived from his own
experience and the works of Klein, Zenne, Knie, Baczko, Orell.

Jager, Strnve, and o^ers.

1. It is of the greatest importance that blind children he religiously

brought up, for as they are deprived of many pleasuies and
advantages which the sedng enjoy, they have the greater need of

the promises and consolations of Religion. But it must be
remembered that Religion, like powerful medidne, should be -

administered with the greatest judgement.

3. They should he treated as much like the seeing as possible, so as

to render social intercourse with them agreeable and beneficial,

and conducive to the strengthening of their four remaining senses.

3. Amonp'pt the various contrivances for facilitating the education

of the blind, choose the simplest, and such as are in use with the
seeing, when they are sufficient for your purpose.

4. Never assist them further than is necessary, in order to teach

them to help themselves. Encourage them to examine every

thing that comes in their way, and to ask questions.

5. From their earliest years accustom them to adhity, even if it be
only far amusement~ it will prevent their brooding over their

misfortnne, which not only injures their health, but renders them
unfit for mental or bodily exertion.

6. Avoid, ki their presence, giving utterance to feelings of pity or

commiseration for their mislbrtune, as it only serves to remind
them of their situation and gives them pain,

7. In conversing with the blind you need not avoid such suhjects as

relate to vision, &c. for from frequently heariDLv those things

described, they will form very good notions concerning them,

and their lively imaginations wiii supply their minds with useful

representations of them.

8. You need not be much troubled about any httle hurt they may
receive from runnmg against chairs, tables. Sec* or in using certain

toolst as such trifling accidents -teach them caution and prevent

greater.

9. In moving about a room, &c. should they take a wrong
direction, it is' well to set them right primtely and avoid as much
as possible doing or saying anything to make them feel their de-

pendence upon those wlio have their sight.

10. Be ever careful not to deceive the hlind — even thou^^h you

slioLild tUmk it for their good, for von will never regain tlieir

confidence, asd it will tend to make them su.spect others. Besides

it is not so easy to deceive them as may be imagined, for having

to depend upon four senses to do the duty of live, their discern-
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mont acquires a degree of acuteness beyond that of the sedog*

which is very advantageous to them in their education.

11. When you inert bhnd persons whom you intend to address,

always make yourself known to them by mentioning your name,

till your voice becomes familiar to them— it spares them the un-

pleasantness of doubt and confusion.

12. Be careful how yoa wMk tbe 1)Und, nnobterved as yoa may
liunk* Ifirt hf their amellmg or hearing, they detect you, and in

iStaX caae you will forfeit their good opinion.

13. When yon aak a Uind person a qoeation and he gives yon an

answer^ always signify your agreement or disagreement with it, kx
if yon go away in silence he is sometimes in donbt whether or not

you are displeased. A touch of the fin|^ on the shoulder or

hand is to them what a smile is to the seemg.

14. You J^hould n«l< a blind person if he has seen this or that thing?

or if he has read this or that book instead of saying *^/eit,*' &c.«

which would remind him of his misfortune*^

. LW. T.]

WEEKLY EVENING MEETING,

FHday» April 15.

Sir Charles Fellows^ Vice-President, in the Chair.

ThomAB H. HuxuT, Esq. F.R.S.

Om tke MaUiiy 1^Sirveim ofPlmt9 oKd

Tea Lectnrer eommenced hy referring to his endeaTonra last year to

shew that the distinction between living creatores and those which
do not live, consists in the fact, that whfle the latter tend to remtia

as they are, unless the operation of some external cause efiSsct s

change in their condition, the former have no such inertia, but pass

spontaneously through a definite succession of states— different in

kind and order of succession, for different species, but always idcn»

tical in the members of the same ppecies.

There is however another character of living bodies— Organization

;

which is usually supposed to be their most striking peculiarity, as

* Some excellent matter on this subject may be found in an English tnutt>

lation of Dr. Guiliie's Book on the BHnd, and also in the article "Blind" in

the last Edition of the Encyclopaedia Britannica, and in the Penny Cyciopsdii.

Digitized by Googl



1853.] OF VBM SOTAL iNBTITUTIOir. 299

contrasted with beings which do not live; and it was to the essen*

tial nature of organization that tiie Lecturer on the present occasion

desired to direct attention.

An organized body does not necessarily possess organs in the

physiological sense—parts that is, which discharge some fiinction

ncccp^an^ to the maintenance of the whole. Neither the germ nor

the loNvcst animals and plants possess organs in this sense* and yet

they are organized.

It 18 not mere external form, again, which constitutes organization.

On the table there was a lead-tree (as it is called) which, a mere
product of crystallization, possessed the comphcated and graceful

form of a ddicate Fern. If a section were made of one of the

leaflets of this tree, it would be found to possess a stmctore optically

and chemically homogeneous throughoat.

Make a section of any yoang pordon of a tme pbnt, and the result

will be veiy different* It w&l he found to be neither chemically

nor opticadly homogeneous, but to be composed of small definite

masses containing a large quantity of nitrogen, imbedded in a homo-
geneous matrix having a very different chemical composition; con-
taining in fact abundance of a peculiar substance

—

Cellulose.

The nitrogenous bodies may be more or less eolid or vesicular—
and they may or may not be distinguished into a central mass (^nucleus

of Authors) and a pcri}>lu i al portion (Contents, Primordial utricle

of Authors) — on account of the confuaion in the existing nomen-
clature, the Lecturer proposed the term Endoplasts for them.
The cellulose matrix, though at first unquestionaUy a homoge-

neous continuous substance, readily brealcs up into definite portions

cnnrounding each Endoplastt^and these portions have l^efore
oonvenientiy, though, as the Lecturer considered, erroneously, been
considered to be independent entities under the name of Cells :—
these, by their union, and by the excretion of a hypothetical inter-

cellular substance, being supposed to build up the matrix. On
the other hand, the Lecturer endeavoured to shew that the exist-

ence of separate cells is purely imaginary, and that the possibility

of Lircaking up the tissue of a plant into such bodies, depends simply

upon the mode in which certain chemical and physical differences have

arisen in the primarily bomoii^eneous matrix, to which, in contra-

distinction to the Endoplast, he proposed to give the name Kiiperi"

plast or periplastic substance.

In all youDg ahhnal tissues the structure is essentially the same,
consisting of a homogeneous periplastic substance with imbedded
Endoplasts (iiiic/«t ofAutiiors) ; as the Lecturer illustrated by reference

to diagrams of youug Cartthige, Connective tissue. Muscle, Epithe-

lium, &c. &c. ; and he therefore drew the conclusion that the

comnKtn structural character of living bodies, as opposed to those

which do not live, is the existence in the former of a local physico-

chemical differentiation ; while the latter are physically and chemi*

cally homogeneous throughout.

These facts, in their general outliues, have been well known
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tinoe the promulgation, in 1888, of the celebrated Cell-tbeoiy of

Schwann. Admitting to the fbUert extent the senrice which thb
theory had done in Anatomy and Physiology, the Lectnrer endea-

onred to shew that it was nevertheless infected by a fundamental

error, which had introduced confusion into all later attempts to

compare the vegetable with the animal tiaBUCB. This error arose

from the circumstance that when Schwann wrote, the primordial

utricle in the vegetable-cell was unknown. Schwann, therefore,

who started in his comparison of Animal with Vegetable Tissues

from the structure of Cartilage, supposed that the corpuscle of the

cartilage cavity was homologous with the ** nucleus ** of the veg-e-

table cell, and that therefore all bodies in animal tissues, hoiuo-

luguus with the cartilage corpuscles, were " nuclei. '* The latter

conclusion is a necessary result of the premises, and therefore the

Lecturer stated that he had careftdly re-ezamined the atmctare of

Cartilage, in order to determine whidi of ita elements coneaponded
with the primordial utricle of the phmt,«the important miaaing

Btmctnre of which Schwann had given no account:—working
aubaequently from Cartilage to the diierent tissues with which it

may be traced into direct or indirect continuity, and thus aacer*

taininp^ the same point for them.

The general result of these investigations maybe thus expressed :—In all the animal tissues the so calJpd ni'clt'us (Endoplast) is the

homologue of the primordial utricle (with iiucleus and contents) (Endo-
plast) of the Plant, the other histological elements being invariably

modi(ications of the periplastic substance.

Upon this view we find that aU the discrepancies which had
appeared to exist between the Animal and Vegetable Strnetorea
^sappear, and it becomes eaay to trace the ahwhUe idmHty of
plan in the two, the differ^icea between them bdng produced
merely by the nature and form of the d^oaita in, or modificationa

of* the periplaatic substance.

Thus in the Plant, tlie Endoplast of the young tissue becomes
a " primordial utricle,'* in which a central mass, the " nucleus,

**

may or may not arise ; persisting for a longer or for a shorter

time, it may grow, divide and subdivide, but it never (?) becomes
metamorphosed into any kind of tissue.

The periplastic substance follows to some extent the changes of
the endoplast, inasmuch as it generally, though not always, grows
in when the latter has divided, so as to separate the two newly
formed portiona from one another; but it must be carefully borne
in mind, though it is a point which has been greatly overlooked*
that it undergoes its own peculiar metamorphoses quite indepen-
dently of the endoplast.—This the Lecturer illuatrated by the
atriking caae of the Sphagnum leaf, in which the peculiarly tbick-
ened cells can be shewn to acquire their thickening fibre after the
total disappearance of the primordial utricle,— and he further quoted
M. von Mdhl's observationa as to the early disappearance of the pri-
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mordial utricle in woody ceils in general^— in coDfirmatioii of the
same views.

Now, these metamorphoses of the periplastic substance are two-
fold : 1. Chemical, 2. Morphological.

The Chemical changes may consist in the conversion of the

oeUnlose into xylogen, &c. &c. or in the deposit of salts, biJica,

&c. in the periplastic sabstance. Again, the periplastic substance
around each endoplast may remain of one chemical compoaition*
or it may be different in the outer part (so-called intercellular

Bubatance) from what it is in the inner (so-called cell-wall).

As to Morphological changes in the periplastic substance, they
consist either in the development of cavities in its substance—
vacuolation (development of so-called intercellular passages) or in
Jibrillation (spiral fibres, &c.).

It is precisely the same in the Animal.
The Endoplast m?-v lirre become differentiated into a nucleus

and a primordial utricle (as sometimes in Cartilage) or more usually

it docs not,— one or two small solid particles merely arising or

existing from the first, as the so-called nucleoli ;
**— it persists for

a longer or shorter time; it divides and subdivides, but it never

(except perhaps in the case of the spermatozoa and t^e thread-cells

of Medusae, &c.) becomes metamorphosed into any tissue.

The periplastic snhstance, on the other hand, undergoes quite

independent modifications. By chemical change or deposit it ac*

qnires Horn, Collagen, Chondrin, Syntonm, Fats, Calcareous Salts,

according as it becomes Epithelium, Connective Tissue, Cartilage,

Musde, Nerve or Bone, and in some cases the chemical change
in the immediate neighbourhood of the endoplast is different from
that which has taken place exteriorly,— so that the one portion

becomes separable from the other by chemical or mechanical means
;— whence, for instance, has arisen the assumption of distinct walls

for the bone-lacunae and cartilage-cavities ; of cell-contents and of

iutercellular substance as distinct histological elements.

The Morphological changes in tlic periplastic substance of the

animal, again, are of the same nature as in the plant : Vacuola*

tion and Fibrillation (by which latter term is nnderstood, not only

the actual breaking up of a tissue in definite lines» bat the tendency

to do so)— Fsciio/afion of the periplastic substance is seen to

its greatest extent in the " Areolar connecdve tissue ^1t6rt/*

iaiion in tendons, fibro-cartilages and muscles.

In both Plants and Animals, then, there is one histological ele-

ment, the Endoplast, which does nothing but grow and vetr^'tatively

repeat itself ; the other element, the periplastic substance, being the

subject of nil the chemical and morphological metamorphoses, in

consequi TK C of which specific Tissues arise. The differences be-

tween tlic two kingduiiiJ^ are, mainly, 1. That in the I'iant the

Endoplairt grows, and, as the primordial utricle, attains a large com-

pcurative bize ;— while in the Animal the Endoplast remains small.
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the principal bulk of its tissues being formed by the periplastic

substance ; and, 2 ; in the nature of tlic chemical chanircs which
take piace in the periplastic substance in each case. Tiiis dibtinctioa

however does not always hold ^od, the Ascidians furnis^hing

examples of animals whose ptripldatic substance coutaias celldlocse.

" The Plant, then, is an Animal confined in a wooden case, and
Nature* tike Sycorax, holds thousands of ' ddicate Arids * imprisoned

within every Oak* She is jealous of letting as know this, and,

among the higher and more conspicuous ibnns of Plants, reveala

it only by such obscure manifestations as the shrinking of the Sen-

sitive Plant, the sudden clasp of the Dioncea, or, still more stightly,

by the phenomena of the Cyclosis. But among the immense variefy

of creatures which belong to the invisible world, she allows more
liberty to her Dryads; and the Protococci, the Volvox, and indeed

all the Algre. are, during one period of their existence, as active

as animals of a like grade in the scale. True, they are doomed
eventually to shut themselves up within their wooden cag-es and
remain quie&cent, but in tins respect they are no worse olf than

the Polype, or the Oyster even.**

In conclusion, the Xiectorer stated his opinion that the CelL*

theory of Schwann consists of two portions of very unequal value»

the one anatomical, the other physiological. So &r as it was
based upon an ultimate analysis of living beings and was an ex*

haustive expression of their anatomy, so far will it take its place

among the great advances in Science. But its value is purely
anatomical, and the attempts which have been made by its author;

and by others, to base upon it some explanation of the Physiolo-

gical phenomena of living beings by the assumption of Cell-force,

Metabohc-force, &c. (ivc. cannot be said to be much more philo-

sophical than the old notions of " the actions of the vessels," of
which physiologists have lately taken so much pains to rid them-
selves.

"Thetiving body has often* and justly, been called, ' the House
we live mi '—suppose that one, ignorant of the mode in which a
house is built, were to pull it to pieces, and find it to be composed
of bricks and mortar,— would it be very philosophical on his part
to suppose that the house was built by hndt'faree? But this ia

just what has been done with the human body.^ We have broken
it up into ' cells/ and now we account for its genctts by cell'*force."

cr. H. HO
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WEEKLY EVENING MEETING,

Friday, AprU 22.

Sir Cb4rlb8 Fellows, Vice-President, in the Chair,

John Conollt, M. D.

On tke Pott and Preuni ContUHono/the Imane, and the Okaraderso/

[Db* Conollt has been unavoidably prevented from supplyuig an
abetnict of his discourse.] *

WiiEKLY EVENING MEETING,

Friday, April 29th.

Sia Cbarlbs FkLM>wg, Vice-President, in the Chair.

W. Bbockbdon, Esq., F.R.S.

On tkg treatmaU of Foreign Wines and the extensive u^uHee recentfy

caused by a Fungus on the Gre^.

Mb. Bbocksdon stated that his oriffinsl intention had been to

mention only sach facts as had fmrneny come under his observation

in eertain wine districts in France, as to the treatment of wines,

more especially those of Champagne, but that the fatal malady

. which was now desolating the vineyards of France and which had
last year been observed by him, would form a painful part of his

CommimicRt5on

.

In the year 1842, he had been induced to visit Champagne and
Bordeaux, and again in 1843 the former district, to recommend to

the wine-merchants a trial of his patented mode of securing wine in

bottles h\ means not hable to injury by insects or climate.

A stay of some weeks, at ditferent seasons, in his vit^it to Cham-
pagne, enabled him to observe the treatment of the valuable product

of the district, and to visit the principal vineyards and establish*

mentt at Epemay, Rheims, and Chalons-'Sor-Mame, during the

vintage and the spring following.

Mr. Brockedon exposed the common error that the wine o{

Champagne was made of unripe fruit, an idea which must have
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been suggested by our ouseraUe attempt to imitate it with green
gooeeberriet. Hie iact is that a more delidoiu fruit than the Cham-
pagne grape can Bcansely be found, or more highly eaocbarine.

The finest wines are made by the most skilfol merchants, wlio
combine tbe growth of vineyards which differ in aspect, soU, and
variety of the vines. The most fomoas of the vineyards, those of

Ay, would yield for such mixture, one of the most valuable sorts

to give quality to wine, but which alone would be far inferior to that

which run be obtaiued by a judicious use of it in combination, by
which tiavonr and strength are obtained, suited to the different mar-
kets ; strong and full flavoured for England, sweet and highly effer-

vescent for Russia, &c. AVine is impure when it is coloured,

drugged, and flavoured artificially : admixtures of gooseberrry and
rhubarb juices are unknown in Champagne.
The wine when pressed is not vatted in large quantities^ but

placed in casks which have been sulphured* to check fermentation

and preserve its sweetness as far as possible. During the winter

following the vintage, it is racked two or three times, and in the

following spring, about March, the bottling commences.
In order to obtain the wine with perfect brightness, into each

bottle is put a wine-glass full of Hqupur, which is prepared by
dissolving fine candied sugar in wine till it becomes a rich syrup.

Tf the wme is to be made pink, a red wine is used ; if pale, white

wme. This liquor produces a fresh fermentation in the bottle, by
converting the sugar into alcohol and carbonic acid gas. Every
bottle on being filled and corked is laid un its side on a frame having

holes made through it, into which the neck of the bottle is inserted.

As the fermentation advances, every bottle in succession ia dexte-

rously shaken gently on its axis every day» to prevent any adhesive

deposit on the side of the bottle ; and each day it is lifted more and
more upright in the frame until the foul portion rests only in the

downward neck of the bottle. It is then ready for cMgorgement, a

process by which the foul deposit is removed. The bottle is carefully

held in such a position, that when the string which holds the cork ia

cut, the deposit is blown out by the force of the ^as within. The foul

matter only is allowed to escape by the skilful use of the forc-iiii2:cT

of the operator, wbich stops the flow until the effervescence subsides

under its pressure, lie then quickly and dexterously fills up the bottle

from the contents of another already purified. It is then passed

with great rapidity under a machine, by which a large cork is

forced into the bottle, and is thai as rapidly tied. It » afterwards

wired and stacked away in vast and cool caves, some ofwhich,thou-
sands of yards in extent, have been excavated in the solid chslk

of the hill side. These stacks of bottled Champagne are so in-

geniously madct that though they may each contain from 1000 to

10»000 bottles, any one of them can be withdrawn for examinatioD.

In a warm spring, the extent of bursting in these bottles ia a cause

of great loss. In April, 1843, Madi^e Chqudt of Rheims lost
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400,000 out of her stock for that season of 1,600,000 bottles.

Further destruction was checked by obtaining from Paris ten or

twelve waggon-loads of ice, which, strewn in the caves, lowered •

tlwir tempentiire*

Wben the wine is thus stacked, the merchants visit the caves to

buy, and it is scarcely recommended to their notice, unless the

breakage can be shewn to be not less than ten per cent. It is

this lo66» and the cost of labour in preparing, that enhances so mnch
the value ol the wine of Champagne.

The condition of the wine in the bottle can be easily ascertained

by a simple means. A fine hollow needle can be thrust through
the cork, and a taste obtained from the pressure within, through the

tul)t . On withdrawing the circular needle, the elasticity of the
. cork closes the puncture.

Of the quantity of chanipugne made, it is difficult to obtain

accurate information ; 50,000,000 bottles would be a low estimate

for the genuine product of Champagne : hut the demand for wines
that effervesce is so great, that it is now supplied from the vine*

yards of St. Percy, Hermitage, Rhine, Moselle, Burgundy, Bordeaux,
in fact from every wine dktrict in which they choose to make it

by sweetening and treating it as in Champagne.
But this is not the only mode of making champagne even with

genuine French wine. Very large quantities are made in Paris and
elsewhere ; in that city there are numerous establishments for such

manufacture ; one house alone sending out 1,000,000 bottles a
year. Tliey sweeten the light common white wines of France,

and then mipregiiate them with carbonic acid gas by means of

a pneumatic apparatus, and bottle them, as in Champagne, while

eiiciv Lucent.

Mr. Brockedon gave little Information upon the wines of Bor«
desnx, except to shew that the same skill in a judicious combination

o£ the wines of neighbouring growths, gave the greatest celebrity

to the most eminent of the wine establishments on the Garonne.

In the spring of 1 ^^45, a fungus on the grape was first observed

in the hothouses of Mr. Slater of Margate, by his very intelligent

and observant gardener, Mr, Edward Tucker, whose name has been
given to il by the Rev. M. J. Berkeley, the eminent naturalist, viz.

Oidittm Tuckeri. it is an egg-shaped funa;us, one of an immense
family of this class of destroyers, but one not beiure known or re-

cognized ; and though it bears a close resemblance to those wliich are

found upuii the potato, peach, chrysanthemum, cucumber, groundsel,

&c., yet it is di£itingui&hcd from all others by a microscopic observer,

and has never yet been found upon any other plant, and when found
upon the grape has always been destructive. Its first appearance

is like a whitish mildew, shewing itself principally upon Ihe young
grape when about the size of a pea.

When the spore of this fungus has settled on the young berry.
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it enlarges and radiates irregularly in fine filaments, which often

cover the whole sarfoee, extending with great rapidity. These fix

* themselves by imperceptible attachments^ which do not appear to

penetrate the cuticle; nomerous branches from the mycehom are

nnfimitful; others are jointed and rise vertically like the pile of
velvet ; the npper joint enlarges, rounds itself into an eUipttcal

form, ripens, separates, and is carried off with the slightest motion
of the air, to find another grape upon which it can be developed.
Warmth and moisture favour it? rapid fructification ; a succession

of spores rise from the same branch ; and often two, three, or four,

ripen and disperse almost at the same time. Its effect upon the

grape is to exhaust the juices of the cuticle, which ceases to expand
with the pulp of the fruit ; it then bursts, dries up, and is utterly

destroyed.

This fatal disease has returned with increased virulence in each
succeeding year. In 1847»the spores oi this Otdittfm reached France,
and was found in the forcing^houses of VersatUes and oUier places

near Paris; but the disease soon reached the trdlised vines, and
destroyed the grapes out of doors in the neighbourhood, and con-
tinued to extend from place to place ; but until 1850 it was chiefly

observed in vineries, which lost from this cause, season after season,

the whole of their crops.

Unhappily in 1851, it was found to have extended to the south

and south-east of France and Italy, and the grapes were so affected

that they either decayed, or the wine made from them was de-
testable.

In 1852, the Oidium Tucker i reappeared in France with increased

and fatal energy ; it crossed the Mediterranean to Algeria, shewed
itself in Syria and Asia Minor, attacked the Muscat grapes at

Malaga, injured the vines in the Balearic Islands, utterljr destroyed
the vintage in Madeira, greatly injured it in the Greek Islands, and
destroyed the currants in Zante and Cephalonia, nmdering them
almost unfit for use, and so diminished the supply, that 500 gatherers

did the ordinary work of 8000 !

But it is in France that its frightful ravages are chiefly to be
regarded a? a national calamity, where the produce of the soil in

wine is said to exceed 500 millions of hectolitres
; two-fifths of the

usual quantity of wine made there has heeii destroyed, and what has

been made is bad. It has not touched with equal severity ail the

departments. Traces of its intluence have been seen in the Loiret,

Loire-et-Chcr, and Maiue-et-Loire. The vineyards of the Medoc
in 1851 were untouched, and the cultivators laughed at the exibteuce

of the OOkims but last year the disease shewed itsdf everywhere
in the Gironde, even to the borders of the celebrated Medoc, and
between the vineyards of the Medoc and the river at Pautllae and
at Macau, with serious injury. In the Lower Pyrenees the wines of

Jurancon were affected* The Haute Garonne was generally attacked

;

and at Toulouse one proprietor who usually sent to Paris 10^000
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francs* worth of grapes for the table, lost all or nearly all by tiie

Oidium. The Eastern ryrcnces, I'Aude, I'Herault, and a great part

of Gard were all deplorably affected, and at Frontignau and Lunel the
'

vineyards were abandoned in despair. Thousands of labourers were
thrown out of employ, and the distress was awfdl. Wine in France
la the common drink of the peasant; npon this* his bread* and
some legumes, he labours ; but the wme, bad as it is, has risen to

doable, and in the countries most injured even treble its ordinary

price. In Jjower Provence and on the Is^re, the vines which escaped

in 1851 were seriously injured in 1852. la the Burgundy district,

the vines on the C6te d'Or were little affected in the vineyards, bat
the trellised vines were seriously so.

Many works have been published upon this most important

subject. All the local paper?, as the Messayer du Midi, teem with
letters and reports, and schemes (ail failures) to stay the plague.

In the *• Atti dell' Accaderaia Pontificia," Professor P. Sanguinetti

has published an essay, interesting" only for the subject, but offering

no remedy that has been found of any service to stay the evil.

Professor M5hl, in the Botaniscke Zeitung, has written an able

paper translated by the Rey, Mr. Berkeley, and published in the

Journal of the Horticultural Sodety for April, 1863. He gives a
histoiy of the development and difiusion of the disease, and reports

to us its extension from France to the whole length of Italy by the

coast of Liguria to Naples, then taking a retrograde course through '

the Tyrol to fiotzen, overrunning Switzerland to Wintherthor,
and touching certain spots in Baden, and in Wirtemburg and
Hungary. M. Mdhl has most carefully examined whether the

Oidium of the grape lives on other plants besides the vine, but he is -

decidedly of opinion that it does not.

Some persons, as M. Robineau, have supposed that it was
caused by insects, because occasionally they had been found on
diseased vines: but the idea is^ now utterly rejected; for not the

fihghtest appearance of disease precedes the fungus, which creeps

over the epidermis but does not enter its tissues. It envelopes the

grape, absorbs the juices of the superficial cells, and stops the

growtii of the cuticle. The pulp expands within the fruit, bursts

longitudinally, its juices are lost, and it dries up. In an early stage

of the disease the fungus may be wiped off, and the fruit wiU come
to maturity. The Oidium never matures on decayed vegetable

substances; it lives and fructifies only on living tissues.

The poor peasant of the Douches du Rhone believes that the
cause is bad air; but at Genoa, Grenoble, Lyons, Dijon, and Stras-

• bouii!:, the people attribute it to gas-hghts ! and the vapour of

locomotives I ! and think that such inventions are infernal ; and
many works are published with such absurd imputations, and
recommending prevenlivo and remedies just wise.

By far the ablest work upon this important subject is by M. Louis

Leclerc, who, eminent as a man of science, was chosen by the

Digitized by Google



308 NUTICKS OF THE MEETINGS [Apnl 29,

1

Minister of the Interior, M. Persigny, to go into the districts

aflTected and to report npon the fiuste he could coUect. This he has

done in an admirable manner, and to hie work, a brochnre published

in Fsris, by Hatchette et C'*. Mr. Brockedon recommended his

hearers, as containing all that can yet be said upon the subject. He
reports the history of the scourge, exhibits its character, and relates

what remedies have been tried, and what found successful.

The interest which the subject has excited in E norland has led to

such extensive correspondence in the (gardener s Chronicle, that it

conlanis not less than forty comniunicatinn?, end there are to be

found the earliest notices of experiments nvide with lime-water,

tobacco, Ive of wocd-ashes, &c. :— all these have failed. Mr. Kyle
of Leighlun discovered sulphur to be a sure remedy, and it is the only

one yet known ; but this, which can be applied in hot and green-

houses cannot be need in large vmeyards. House-grown grapes,

if sulphur he puffed oyer the berries and vines, or if it be laid upon
the pipes made damp in the hothouses, will vaporize and destroy

the Oidhan without injuring the fruit; but the sulphur must not

be fired, or it will destrov the vines.

By many it is asked,— is the Oidiim the eanse or consequence of

the disease of the vine?— The vine, one party says, is over-cultivated

and liable to affections which the wild healthy plant resists, and it

should be treated as in a state of plethora; tap it, lessen its sap, and

it N\ ill invigorate so as to resist the poison of the O'ufinm. This has

been tried, and failed. If this were the cause it could not have so

suddenly and widely extended itself.

We can onl\ Ik in that tluit Power which has created the Oidium

. may withdraw w hat to ua appears to be so fearful a scourge.

[W. BO
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ANNUAL MEETING.

Monday, May 2.

Tbk Dukb of Northumberland, K.G.> F.RJS.> President,

in the Chair.

The Annoal Bepoit of the Committee of ViBitora was read, and
adopted.

Thanks were voted to the President, Treasurer, and Secretary, to

the Committees of Managers and Visitm, and to Professor Faraday,
for their services to the Institution during the past year.

The thanks of the Memhers were also voted to Dr. A. B. Granville

for his past services as Honorary Secretary of the Board of Visi-

tors for twenty-one years.

The following Gentlemen were unanhnously elected as Officers

for the ensuing year :—
PaBsinsNT—The Duke of Northumherland, K.G. F.R.S.

TasABUBsn—William Pole, Esq. M.A. F.R.S.

SxcBBTABT^ Rev. John Barlow, M.A. F.R.S,

Manaobeb.

William Wilbertorce Bird, £8q.
Sir John P. Boileao, Bart.» FJL.S.
John Bats Cardale, Esq.

Capt ITonry John CodringtoD, R.N.
George Dodd, Esq., F.SJL
Sir Charles Fellows.

J. P. Gassiot. Esq., F.R^.
Aaron Asher Goldnnidf Esq.

Henry Bence Jones, M.D., F.R«S.
George Madlwain, Esq.

George Moore, Esq., F.R.S., F.S.A,
Right Hon. Baron Parke.

Frederick Pollock, Esq., M.A.
Joseph William Thrupp, Esq.

Colonel Philip J. Yorice, F.R.S., Pres.

Chem. Soc.

VifliToae.

J. G. Appold, Esq., F.R S.

J. J. Bigaby, HJ>., F.O.8.
J. C. Burgoyne, Esq.

John Hennen, M.D.
Edward Meryon, M.D.
John Carrick Moore, F^q., MA.
William Roxburgti, M I)

Rev. WUliam Taylor, i .R.S.

Henry Twining, Esq.
Sir Richard R. Vy^n, Bart., M. P,

William Carpmael, Esq.

Alexander Crichton, Esq.
Thomas Davidson, Esq.
Edward M. Fnxhall, Esq.

Sir John UaU, Bart., FJI.S. F«R,S.| G.S.
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GENERAL MONTHLY MEETING.

Monday, May 9.

Gbokob Dodo, Esq., F.8.A., ^^^-IVeadent,

iu the Chair*

John Burnett, Esq. Charles Otter, Esq.

Edward Enfield, Esq. Geo. Taddy Tomlm. Esq., F.S.A.
"W. Chas. Henry, M.D. F.R.S. Edwin Truman, Esq.

Edward Holland, Esq. Frederic Weher, M.D.
DftTid Macloughlin, M.D., M.R.I«A., &c.

were duly ekcted Memhers of the Royal Institutioii*

Peter A. Halkett, Esq. R. N. WUliam Watt, Esq.

Sir Jas. Matheson, Bt. M.P. F.R.S.

were duly admitted Members of the Royal In&titatioii,

Thomas Wiujam Brands, Esq. F.R.S. L. & E. was unammoasljr
re-elected Hoaoraiy frofeaeor of Cbemiatry in the Royal Inatitation.

The following Presents were announced, and the thanks of the
Memhers returned for the same ;—
From

Actuaries, Institute o/—The Assurance Magstine^ and Journal of the loftitiite

of Actuaries, No. 1 1. 8vo. I9'>3.

Asiatic Hodeiy of Bengal— Journal, Ivo. 230. 8vo. 1852.

AttrvnomwiU Society, Aoyof^Monthly Noticei, Vol. XIII. No. 4, 5. 8vo.
1853.

Babhage, Charles, Esq. {the Author)—Thou%ht» on the Principles of Tizatioa.
3rd Edition. 8vo. 1852.

Bdl, Jacob, Esq. M.R.L {the KdSior) —The Phannaeeutlcai Journal for April
and May. 1853. 8vo.

Board of Admiralty—Contributions to Astronomy and GeodesjT. By T. Sfaclear»

Esq., F.RA.S. Second Series. 4to. 1853.
Bmnftoy, Medical Board— Deaths in Bombay during 1 851 . 8vo. 1 852.
British Architects, Royal Institute of—Proceetogs for April, 1853. 4to.
Chemical Society— Quarterly Journal, No. 21. 8vo. 1853.

Civil Engineers, Institution of— Proceedings for April, 1853. 8vo.

Cocks, Memt, {the P»6lit^«) —Cocks' Musical Miscellany for April and
and May, 1853. 4to.

Council of E'lurafiov, Calcutta— General Report on Public Instruction in the

Lower Frovinccs ot the Bengal Presidency, 1851-2. 8vo. Calcutta, 1853.

Cranhome, The Viscount {the Author)— History of France, for Children. 16mo.
1853.

Bast India Cnmj-my, Hon.— Magnetical and Meteorological Obflervations at
Bombay in 1848. By Commander Montriou. 4to. 1852.
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Editors.— The Medical Circular for April, 1853. 8T0.

The Athenaeum for March and April, 1853. 4to.

The Practical Mechuif^s Journal for April and May, 1 853. 4to.

Faratlay Professor, F.R.S., 8fc.— An Attempt to Eatabtish the First Prijiciples

of Chemistry by Experiment. By Thomas Thomson. 2 vols. 8vo. 1825.

Memorie di Matematica e di Fisica della Society Italiaaa residente in Modena.
Tome XXV. Parte 1. 4to. Modena, 1852.

Die Lehre von der ReUninsaetektricitftt. Von P. T. Reiu, Dr. PhU. 2 vols.

8vo. Berlin, 1853.

Monatsbericht der Konigl. Preuss. Akadeinie, Feb. 18.'j3. 8vo.

Oversigt over det Kgl. Danske Vidcnskabernes Selskabs Forhandlinger og
dets Medlemmen Arbeider, i Aaret« 1852. 8to. IQdbenhavn, 1852.

L'Acad^mie des Sciences de Belgiqne —
Bulletins des Stances de la Classe des Sciences. Annies 1850-2. 8to.
Bruxelles, 1851-3.

Annuaire, 1851.3. 3 vols. 16mo. Bruxelles, 1851-3.

PnmkUn IfuUtute ofPewnsylmnia— Journal, Vol. XXV. Nos. 2, 3, 8vo. 1853.

Horticultural Society of London — Journal, Vol. VTII. Part 2. 8vo. 1853.

Johnson^ Edmund C. Esq. [the Author) — Tangible Typography; or How the
Blind Read. 8vo. 1853.

Eonigiiche Bayerti^ il/ka«l«mleder ffltMnfriM^M-^Abhandlungen derMathe-
mat.-Physikalischen Classe. 6teBand, Iste Abtheilung. 4to. Munchen, 185 1

,

Annalen der KOniglichen Sternwarte bei M&nchen, voo Dr. J. LamoDt.
Band V. 8vo. Munchen, 1852.

Lee, Thomas, Esq. M.A./.—A Visit to Mexico by the West India Islands, Yuca-
tan, and United States. By W. Parish Robertson. 2 vols. 12mo. 1853.

hon^man, Messrs., and Co.— The Subject Matter of a Course of Six Lectures on
the Non- Metallic Elements, by Professor Faraday. Arranged, by permisaion,

from the Lectarei's Notes, by J. Sfc(rffem. 18nio. 1853.

Lovell, E. B, Esq^ MJLL (the EdUot) —>The Monthly Digeat for April and
May, 8vo.

The Common I^aw and Elquity Reports in all the Courts. Edited by C. Words-
worth and £. B. Lovell, Esquires. Vol. I. Part 1. 8vo. 1853.

£«5Mk, John, £19., P^JS., MJU., {the Author)—>On. two new Sub-genera of
Calanidae, 8vo. 1853.

Maclouf^hlin, Daind, M.D. M.R I. {the yJw^/jor) — Consideration Medico-k'gale

8ur quelques signes dc Paralysies Vraies et nut iu Valeur relative, ttvo.

Paris, 1845.

Reports from the General Board of Health on Quarantine. 8vo. 1849-52.

Report of the General Board of Health on the Epidemic Cholera of 1848-9.

With the Appendices. 8vo. 1850-2.

Report on the Epidemic Cholera in Germany in 1852. By R. D. Grainger,

8vo. 1852.

Morton, TV. T.G.,M.D. (the Author)— Statements, supported by Evidence, of

W. T. G. Morton, M.D. on his Claim to the Discovery of the Anaesthetic

Properties of Ether. 8vo. 1853.

Ifovelht Meters, {the PubHthen)—The Musical Times, April and May, 1853.
4tO.

Prevost, M A. P. {the Author)— Essai sur la Th^orie de la Vision Binoculaire.

4to. Geneve, 1843.

Queteleif M. Ad.^ M. de I' Inst, de France and Hon. M.R.I. {the Author)— Sur le

Climat de la Belgifiue. * 4*^ et 5* parties. 4to. Bruxelles, 1851-2.

Rapport sur rObservatoirc Royal pendant 1852. Bvo. Bruxelles, 1853.

Smtth, Mr. J. Russell {^ihe Publisher) —The New Retrospective Review, No, 3.

8vo. 1853.
5a/ne/y o/v4rf5— Journal, Nos. Ill—24. Rvo. 1853.

Taylor, Rev. IV., F.R.S., M.R.f. [the Aulhor)— Report to the British Association

on the various Modes of Printing for the Blind. 8vo. 1838.

Report to the Royal Scottish Society of Arts on the best Alphabet and Method
of Prhiting for the Blind. 8to. 1837.

r
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Fereinszur BefSt drnmp: d's Gewerbfiemu in Preum»— VerhaodlungeD, Jan.

und Feb. 1853. 4to. Berlin.

fVeaUt John, E$q. {the Publisher)— Rudimentary lYeatises, 12mo. 1853 :—
On the Power of Water. By Joaepli Glynn, F.R.S.

Navigation and Xatitical Aatfaiiomy. By U. W. JeaiiSy F.R.A.8.
Fuel. By T. S. Pndeaux.
The Elements of Euclid, with additional Propositions and Notes, and an lutru-

ductory Eaaay on Logic. By H. Law, C. E. Put I. Books 1—>3.

Fiahail, Edicurd ^r., F?/., M R ! — Portrait of Sir John Socne» one of the Ori-

ginal Proprietors of the Royal Institution.

Langdon, Augtuttu, Esq.— Specimens of Graphite in its Natural and Prepared

Conditions.

Spencc and Dixon, Mcs^f
,
Pendleton, Manchester— Specimens illustrating the

Manufacture of Ammoaia-Alum derived entirely from Coal and Coal

Strata :
—

No. 1. Alumina Coal Shale.

No. 2. The same calcined.

No. 3. Iron Pyrites as used for making Sulphuric Acid.

No. 4. Model of " Roaching Cask," one-fourth actual size, containing

Alum Crystals ready for the market*
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IBo^al %mtitntion of <5mt Xvxtam

1853.

WEEKLY EVENING MEETING,

iVidaj, May 6*

RiOHT Hon* Baxon Fabkb, in the Cliatr.

Dr. Lton Platpaib, C.B., F.R.S.

Oj> the Food of Man under different CondUum of Age and

jEmpioymem,

Thx Author commeiiced by adverting to onr very imperfect ao>

quaintance inth the statisticB of Food. We are atUl ignorant

regarding the quantity of the dififisrent proximate constituents of

Aliment necessary foa Man's sustenance, even in his healthy and
normal condition. If the question were asked—How much carbon

should an adult man consume daily?— there would be scarcely

more than one reliable answer, viz., that the soldiers of the body-

guard of the Duke of Darmstadt eat about 1 loz. * of carbon in the

daily supply of food.

If again the question were asked— How much flesh-forming

matter supports an adult man in a normal condition? — no positive

answer could be given. Even, as respects the relation between

the carbon in the flesh-forming matter and that of the heat-givers,

we have no reliable inforuiation. It is true that certain theoretical

conclusions on this head have been drawn from the composition of

flour, but no real statistical answer deduced from actual ex-

perience exists.

When we inquire into the cause of our ignorance on these points^

it is found that the progress to hnowledge is surrounded with

difficulties. Neither chemistry nor physiology is in a sufliciently

advanced state to grapple satisfactorily with the subject of nutrition.

For example, we Imow that albumen in an egg is the starting-point

for a whole series of tissues ; that out of the egg comes feathers,

claws, flbrine, membranes, cells, blood corpuscules, nerves, &c.,

but ooly the result is known to us ; the intermodiate changes and

their causes are quite unknown. After all, this i^ but a rude and

unsatisfactory knowledge. Hence, when we approach the subject

* Ijchig 8tate« it a higher amount, but thifl is a recalculation from the new
food tables.

No. 16. Z
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it 18 only to deal with yery roagh generafitieB. Admitting that the

experience of man in diet is worth something, it is possible to anive

at some conclusions by the fiaHsHcal method» that is, by accepting

experience in diet and analyzing that experience. Take for

example the one general line of Pauper Diet for the English counties

placed in the table at the end of this notice. The mode of arriving

at the result of expenence, in the case of paupers, was to collect

it from rm-y worl:ho\i9e in the kingdom, and then to reduce it to

one line. But the hil};)ur of this is immense. In the preparation

of this one line the foliowing work had to be performed in acquiring

the data.

Number of Unions applied to ... • 542
Numher of Explanatory letters sent to them . 700
Number of Calculations to reduce the results • 47,696
Number of Additions of the above calculations . 6,868
Number of £xtra hours, bejfond the ofice hours, paid

to a Clerk for the reduction • • • • 1,248

The statistical method, besides being very laborious, is extremely

tedious, and has thus deterred persons from encountering it. In

giving", therefore, an example of some of the results which have

been collected within the last few years, they will represent much
labour, but very little or no originality.

The Lecturer then alluded shortly to the conditions in nutrition,

which must be borne in mind in looking at these results. It was
now admitted that the heat of the body was due to the combustion

of the unazotised ingredients of food. Man inspires annually about

7cwt. of oxygen, and about |^th of this bums some constitaent and
produces heat. The whole carbon in the blood would thus be

burned away in about three days, unless new fuel were introduced

as food. The amount of food necessary depends upon the number of

respirations, the rapidity of the pulsations, and the relative capacity

of the lungs. Cold increases the number of respirations and heat

diminishes them ; and the Lecturer cited wdl known cases of the

voracity of residents in Arctic Regions, although he admitted, as

an anomaly, that the inhabitants of tropical climates often show
a predilection for fatty or carbonaceous bodies. He then drew
attention to the extraordinary records of Arctic Dietaries shown in

the table, which, admitting that they are extreme cases, even in the

Arctic Regions, are nevertheless very surprising.

JJr. riayfair then alluded to the second great class of food ingre-

dients, viz., those of the same composition as fledi. Beccaria in

1742 pointed to the close resemblance between these ingredients of

flesh, and asked " Is it not true that we are composed ^ the same
substances which serve as our nourishmentV 'In feet the simplicity

of this view is now generally acknowledged ; and Albumen, Glntea,

Casein, &c., are now recognized as flesh*formers in the same sense
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that any animal aliment is. After alluding' to the mineral ingredients,

attention was directed to a diet-table, which contained some mo*
difications, but was based on the one published in the Agricultural

Cyclopaedia under the article Diet : the table as shown being used in

the calculation of the dietaries.

The old mode of estimating the value of dietaries, by merely giving

the total number of ounces of solid food used daily or weekly, and
quite irrespective of its composition, was shown to be quite erroneous

;

and an instance was given of an agricdtoral labourer in Gloucester*

shire, who in the year of the potato famine subsisted chiefly on flour,

consuming 1 63 ounces weekly, which contained 26 ounces of flesh-

formers. When potatoes cheapened he returned to a potato-diet

and now eat 321 ounces weekly, although his true nutriment in

flesh-formers was only about 8 or 10 ounces. He showed this

further, by calling attention to the six pauper dietaries formerly

recommended^ to the difference between the salt and fresh meat
dietary of the Sailor, &c., all of v^liich, relyin^r on absolute

weight alone, had in reality no relation m equivalent nutritive

value-

Attention was now directed to the diagrams exemplifying dietaries.

Taking the Soldier and Sailor as illustrating healthy adult men, they

consumed weekly about 35 ounces of flesh-formers, 70 to 74 ounces of

carbon, the relation of the carbon in the flesh-formers to that of the

beat-givers being 1:3. If the dietaries of the aged were contrasted

with this, it woifld be found that they consumed less flesh-formers

(S5.30 ounces), but rather more heat-givers (72»78 ounces) ; tiie

relation of the carbon in the former to that of the latter being about

1:5. The young boy, about ten or twelve years of age, consumed
about 17 ounces weekly, or about half the flesh-formers of the adult

man ; the carbon being about 58 ounces weekly, and the relations of

the two carbons being nearly 1 : 5^. The circumstances under which
persons are placed influence these proportions considerably. In

workhouses and prisons the warmth renders less necessary a large

amount of food-fuel to tlic liody : while the relative amount of

labour determines the arcater or less amount of flesh-formers.

Accordingly it is observed that the latter are increased to the

prisoners exposed to hard labour. From the quantity of flesh-

formers in food, we may estimatti approximatively the rate of

change in the body. Now a man weighing HOlbs. has about 41bs.

of fleah in blood, 27^1b8. in his muscular substance, &c., and about
51bs. of nitrogenous matter m the bones. These 37 lbs. would be
received in food in about eighteen weeks ; or, in other words, that

period might represent the time required for the change of the

tissues, if all changed with equal ra^dity* which is, however, not at

aU probable.

AH the carbon taken as food is not burned in the body, part of

of it heiniT excreted with the waste matter. Supposing the re-

spirations to be 18 per minute, a man expires about 8.d9oz. of
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carbon daily, the remaiuder of the carbon appearing in the excreted
matter.

In condonon. Dr. Flayicdr explained how the dietary-tables

elncidated the variouB admiztures of food common to cookeiy, andhaw
they might even be made to bear on certain national characteristicSy

which were in no amall degree inflaeoced hj the aliments of
different nations.

[L. V.

WEEKLY EVENING MEETING.

Friday. May 13.,

Thb Dukx of Northitmbbrlako, K.G., F.R.S., Freaident,

in the Chair.

Professor Edward Forbks, F.R.S., President of the

Geological Society.

Os some New Points m BrUish Geology,

Not many years ago it used to be said that the geology of England
was done, and yet the best investigated localities are constantly

affordini'' fresh discoveries. When the Lecturer last year exliibited

Cai)tain Ibbetson's beautiful and accurate model of White cliflf Bay in
the Isle of Wight, in illustration of his views reppectnir^ the distribu-

tion of species in time, he had not the slightest suspicion that this

particulcir locality, so often and apparently so thoroughly explored,

could yield new re^^ults and new interpretations. Nevertheless,

having had occasion, at the suggestion of Sir Henry De la Beche,

to examme the tertiary strata of the Isle of Wight for the purposes
of the Geological Survey of Great Britain, this very bay of White-
cliff proved to be a rich scarce of novel geological information.

Moreover, a great portion of the Isle of Wight, on further ezamma-
tion, turned out to belong to a division of the older tertlaries, that

had never been demonstrated to exist within the British Islands.

As a general statement of these results and of their bearings may be
more inrelUg-ible to non-professional lovers of geology than the de-

tailed memoirs about to be published on the subject. Professor

Forbes has taken this opportunity of communicating them to the

Members of the Royal Institution.

The Isle of Wi^jht is divided into two portions by a great chalk

ridge running ea:«t and west. This is the i idge of vertical chalk

beds. To the north of it, the country is composed of tertiary, to the
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REMARKS.

EDgltsh Soldfl
Do. in Inf

English Sailog
Do. I

Dutch Soldiet
Do,

French Sol di6 Return obtained.

BieUuriet.

:r.

Returns obtained.
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in D^W«

DlKT-4
Christ's H<'4l

Do.
Chelsr>f\ TToj^pi

Urcenwich
Chelsea Returns obtained.
Gillespie Tlosj

Trinity Hospl

Class 1. -

3. " I dietaries recommended as equivalent by the Poor*Law
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5. -

Average of diy reduced from all the Unions in 1851.

St. Cutbber^Rgt^^^
City Workhq

Class 2.

3.

99

99

99

4, 8

I '. I'jihoncrs exceeding 7 days, but not exceeding 21 days.
Do. Hard labour, exceeding 21 days but not
titan G weeks.
od Prisoners^ Hard labour, above 6 weelcs and not more
4 montiis.

ed Prisoners, Hard labour, for terms exceeding 4 months.

BENOi
Non-LabouiJ
Working Cg
Contractorsl^^^^^^^j^^

supplied from the India House.

All Classes of

Hard I.abour

A nc i iC

Yacut
Bosjesman
1 tottont<->t

probably repre-

Extrcine cases

tioned hy the

wing authorities.

Ross, 1835, p. 448. P^UTy,I823,p.413.
Cochrane, p. 255. SaritchelF. Bar-
row, pp. 152, 258. Richardson, vtd0

Agric. Cyc. article Diet.

Agi icuUuraKsterabire
| see Agnc. Cyclopaedia.

, Bombay— Return in Bombay Prison Dietaries.
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?outli, of older strata, as far down in the geological scale as the
Wealden, The Lower Greensand or Neocomian beds occupy the

greater part of tlie sarface of the southem divisiooj and freshwater

tertiaries that of the northern. At Alum Bny, on the west, and
Whitecltff Bay, on the east^ the ends of the older tertiary strata, as

they rise ahove the chalk, are seen truncated and upturned, heing all

affected hy the moyement which caused the verticality of the chalk.

These tertiaries constitute the following groups, successively enu-
merated in ascending order, the Plastic clay, the Bognor series (equi-

valents of the true London clay), the Bracklesham series, and the

Barton seriop, upon which lie the Hcadoii Hill sands, and those

freshwater strata that sprcadin*^' out form the g-ently undulating

country, extendini? from near the base of the chalk ritlLre to the sea.

Owing: to the section at Headon Hill near Alum Bay being so

clear and conspicuous, and their position being in the loftiest ter-

tiar^• hill that exhibits its internal structure in the island, the fresh

water anil ti a vio-marine beds which compose that elevation have
long attracted attention and have been described by many observers,

the iirst of whom was the late Professor Webster. The apparent

slight inclination of these beds* as seen in the Headon section,

except at the point where they are suddenly curved in conformity

with the vertiodity of the chalk and the beds immediately above it,

appear to have led geologists to the notion that the fluvio-marine

portion of the Tsle of Wight was composed entirely of continuations

of the beds forming Headon Hill, x'vo observers only suspected

a discrepancy, viz. Mr. Prestwich, who, in a short communication to

the British Association at Southampton, expressed his belief that

Hempj-tend Hill, near Yarmouth, would prove to be composed of

strata higher than those of Headon ; and the Mar hi- aess of Hastings,

who, having given much time to the search lor the remains of fossil

vertebrata in the tnl ii i s of the Isle of Wi«j^ht and Hordwell,

declared her conviciiun that these remains belonged to di^stinct

species, according as they were collected at Hordwell, Hempstead,
and Ryde, and that these three localities could not, as was usually

understood, belong to the same set of strata. The recently pub-
lished monograph of the pulmoniferous mollusks of the English

Eocene Tertiaries, by Mr. Frederic Edwards, afforded also indications

of the shells therein so well described and figured having been col-

lected in strata of more than one age.

A few days' labour at the west end of the island convinced Pro-
fessor Forbes that tlie surmises alluded to were likely to prove true,

and that the structure of the north end of the island had been in the

main misunderstood. After four months' constant work at both

extremities and alonijf the intermediate country, he succeeded in

makin^^ out the true succes.^iou of beds, with most novel and gratifying

results. Daring this work he was gre atly aided by his colleague, Mr.
Bristow, and by Mr. Gibbs, an indefatigable and able collector

aiUclied to the Geological Survey.
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The freshwater strata of Wbitecliff Bay proved to be wholly mis-

interpreted. Instead of their being constituted out of the Headou
Hill ttntA only, more than a hvndred feel tfiiclaiew oC tiiem m
additional beda chanusteiiied by peculiar foaails* and readng upon n
marine atratom that overliea the Bemhridge limeatome, Uie eqoiva-

lent of which at Headon is a aoft ooncretionaiy calcareona mari,

acarcdy visible except in holes among the graaa immediately onder
the gravel on the summit of the hill.

The beds of the true Headon series, in fiMSt* are all included in the

sub-vertical portion of the WhitcclifF sections and are there present

in their full thickness. They are succeeded bv peculiar strata of

intermediate character, for which the name of St. iklcn's beds i3

proposed, and which become so important near Ryde that tliey con-
stitute a valuable building stone. The Bemhridge limestone that

above is the same with the Binstead limestone near Ryde, out

of which were procured the remains of quadrupeds of the genera

Anoplotheriom, FalKOtherinm, &o. idoitical with thoee fomid in the

Gypaiferoua beds of Montmartre* The Sconoe limestone near Yar-
mouth is also the same, and none of these limestone are identical

with any of those conspicuous among tiie fluvio-marine strata at

Headon Hill, and with which they have hitherto been confounded.

They are far above them, and are distinguished by distinct and peca*
liar fossils.

Ahiiost all the country north of the chalk ridge, exclusive of the

small strip occupied by the inarine Eocenes, is composed of marls

hij^her in tlie series than any of the Ilc adon Hill beds, and hitherto

wholly undistmguished, except in the Whiteciitf section, where the

age and relative position had been entirely mistaken. These are the

Bemhridge marls of Professor Forbes. Above tlmm are still higher

beds preserved only in two localities, viz. at Hempstead Hill, to the

west ii Yarmouth, and in the high ground at FMhurst. For these

the name of Hempstead series is propcped* Their duuracteristie

fossils are very dbtinct, and the highest bed of the aeries is

marine* These beds prove to be identical with the Limburg or

Tongrien beds of Belgium and with the Gres de Fontaineblean
series in France. We thue get a definite horizon for comparison
with the continent, and are enabled to shew, that instead of our

English series of Eocene tertiaries being incomplete in its upper
stages as compared with those of France and Belgium, it is really

the most complete isection in Europe, probably in the world. We
are enabled by it to correct the nomenclature used on the Continent^

and to prove that the so called Lower Miocene formations of France

and Germany are in true tsequenee with the Eocene tetrata, and are

linked with them both stratagraphically and by their organic contents.

We are also enabled to refer, with great probabiHfy, the so called

Miocene tertiaries of the Mediterranean baan, of Spain and For*
tugal,—those of the well-known Maltese type^to thor true posi-

tion in the series, and to place them on a horizon with the Tongiien
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division of the Eocenes. As these Maltese beds are unconformable,

and evidently long subsequent to the deposition of the great uum-
nraletic formation, we are cabled to assign an approximate limit

to the estimate of the latest age of that important series. From
well marked analogies we get at a probable date even for the Aus-
tralian tertiaries. Thus the deciphering of the true stmcture of a
small portion of the British Islands can throw fresh light upon the
conformation of vast and ftir^apart regions.

The peculiar undulatory contour of the surface of the flavio-marine

portion of the Isle of Wight is due to the gentle rolling of these

beds in two direction?, one parallel with tlie st rata of the chalk ridj^e,

and the other at right angles to it. The valleys and hilk running
northwards to the sea depend upon the synclinal and anteclmal

curves of the latter system of rolls, a fact hitherto unnoticed, and
the non-recognition of which lias probably been one cau^e of the

erroneous interpretation of the structure of the Isle of Wight,
hitherto received. The truncations- of these curves along the coast

of the Solent eihibit at intervals beautiful and much neglected

sections* well worthy of careful study. There is one of these
sections near Osborne. Her Majesty's residence stands upon a
geological formation hitherto unrecognized in Britain. Near West
C.'owes there are several fine sections along the shore. The total

thickness of unclassified strata in the Isle of Wight is four hundred
feet, if not more, and within this range are at least two distinct sets

of organic remains. The fluvio- marine beds in all, including the

HeadoQ series, are very nearly tiUO feet thick.

[E. F.]

WEEKLY EVENING MEETING,

Friday, May 20.

Sift John F. BoiLSAr, Bart., F.R.S., Vice-President,

in liie Chair.

Dr. E. Fkankland, F.C.S.

OUervatwiu, economical and sanatory, on the employment of Chemical
Liylu for ariifictal Jlluminaiion,

m

Tbbrb are two principal sources of artificial light, viz« electricity

and the chemical force ; the latter, however, has been, and still is,

the only practical source of all artificial light. Although light can

be thus obtained by the chemical action of substances belonging

to all three kingdoms, yet closer observation demonstrates that the
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iHuminnting effect obtained from animnl nnd mineral bodies is pri-

marily derived from the vegetable kingdom ; every plant beiiiiz: :m
apparatus for the absorption and concentration of light and heat
from the solar rays, and for the retention of these forces during its

piiBsage through the subsequent stages in. the formation of veg<e-

table fuel.

Until the commeucemeut of the present century artificial light

was derived almo^ exdnsively from tbe -animal kiogdom ; but the
great economy attending its immediate production from tfur vaat
atorea of vegetable fad is becoming more and more apparent, and
is in iaet ao generally admitted, as to rendev more than a m«re
alloaion to it and a gluioe at the following Table, nnneoeaaary*

Tabxs—' shewing the comparative cost of light from various
sources each eqnnl to 20 sperm candles burning 120 graina per
hour each, for 10 hours.

8, d.

Wax - - - - 7

Spermaceti - - - 6 8
Tciliow - - - - 2 8.
Sperm Oil (Careers Lamp) . - 1 10
London Gasea, D, - 0 4|
Manchester Gaa • - 0 3
London Gas, A. • - 0

We will therefore confine onr attention principally to the light

produced from vegetable fuel, in conaidering the economical and
aanatory bearings of artificial light.

The production of artificial light depends upon the fact, that at cer-

tain high temperatures all matter becomes luminous. The higher the
temperature the greater is the intensity of the light emitted. The
heat required to render matter luminous in its three states of
aggTPG^ation differs p:rcatly. Thus, solids are sometimes luminous
at comparatively low temperatiires, as phosphorus and phosphoric

acids. (A jet of flame produced by the formation of these substances

waa exldMted, and its temperature shewn to be quite inadequate to
the ignition or even scorching of the finest cambric or gun cotton.)

Usua&y, however, solids require a temperature of 600^ or 70O* F. to
render them luminous in the dark, and must be heated to 1000**

F. before their luminosity becomes visible in daylight. Liquids

require about the same temperature. But to render gases luminous,

they must be exposed to an immensely higher temperature ; even the

intense heat generated by the oxy-hydrogen blowpipe scarcely suffices

to render the aqueous vapour produced visibly luminous, although

• Lnndon Gases, A, 15, C., D, E.— These are the gases furnished to cott^u-

mers by five of the princifiai London Companies. For obvious reasons the

nanaes of the Companies are not mentioned.
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BolidB, Bach as lime* emit light of the most dazzling splendour when
they are heated in this flune. Hence, those gases and vapovus

only can illuminate, which produce or deposit solid or liquid matter -

during their comhustion. This dependence of light upon the pro«

duction of solid matter is strikingly seen in the case of phosphorus,

uvhicli when burnt in chlorine produces a light scarcely visible ;

but, when consumed in air or oxyfren, emits light of intense bril-

liancy : in the former case tlic vo/)oar of chloride of phosphorus is

produced, in the latter solid phosphoric acid.

Scvtial erases and vapours possess this property of depositing

solid n.alter during cuinbustion. but a few of the coiiibiaations of

carbon and hydrogeu arc the only ones capable ui practical applica-

tion : these latter compounds evolve during comhustion only the

'

•ame prodncta as those generated in the respiratory process of

snimals, viz. carbonic add and water. The solid partides of carbon

which they deposit in the interior hf the flame, and which are the

source of light, are entirely consumed on arriving at its outer

boundary ; their use as sources of artificial light under proper

regulations is therefore quite compatible with the most stringent

sanatory rules.

In the usual procc?? of rrns manufacture there are generated in

addition to these illumiuatiriLc Indrocarbons two other classes of

gaseous constituents, viz. impurities and diluents. With the ex-

ception of hisulphuret of carbon and some organic compounds
containing sulphur, all the impurities are removed in the usual

processes of purification, which have now been brought to great

perfection ; hut the presence of these sulphur compounds in coal gas

is very objectionable, and constitutes the chief barrier to the universal

employment of gas in dweUing-houses. The attention of the manu-
fiictnrer ought therefore now to be earnestly directed to th.e dis-

covery of means for preventing the formation of these compounds,
as it will probably be found impossible to remove them from the

gas when once they have been formed.
Tn addition to traces of these sulphur compounds, purified coal gas

Formula, •

C. H,

C, H,

unknown

C
H

C O

• ThiK go bas usually been described as pOMeflsing a certain amount of

contains only the following ingredients.

f defiant Gas

Propylene ? -

Butylene ? - -

Other Hydrocarbons

Light carburetted hydrogen

Hydrogen

Carbonic Oxide

4
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The light emitted dniiiig the combtiatioii of coal gas is doe
entirely to the first or jUmDinating claas of oonstitaents, whidi yiekl

an amount of light propoitUmal to the quantity of carbon contained

in a given voLiune ; thna, propylene and butylene yield reqiectivdy

50 and 100 per cent more light than olefiant gas, becanae tlicy

contain reapectively 60 and 100 per oent more carbon in a given
olume.

It would not be desirable to employ a gas containing only

luminiferous ingredients, even if it were possible to manufacture

such a gas, because it is exceedingly difficult to consume these

constituents without the pioductiun of smoke attendant ou imper-

fect conibustioD. A diluting material is therefore necessary to

give the flame a sufficient Tolnme, 00 aa to separate the partidea

of carbon farther asmider, and thus diminish tiie risk of thdr
imperfect combustion.

All the three diloents above-mentioned perform this office eqaaDy
well ; but if we stady their behaviour daring combustion we shaU

find that in a sanatory point of view hydrogen is greatly to be
fH-eferred.

The two objections most frequently iirired against the use of

gas in apartments are, first, the heat whicii it communicates to

the atmosphere, and, second, the deterioration of the air by the

production of carbonic acid. Now, in their action upon the atmos-

phere in which they are consumed, the above three diluents present

strikinfT differences in these two respects.

One cubic loot of light caiburetted hydrogen, at G0° F. and 30 in.

barometrical pressure ccmsmnes two cnUc iSet of oxygen during its

combustion, and generates one cnbic foot of carbonic acid, yielding

a quantity of heat capable of heating dibs. 14oz« of watermm 32*

to 212*, or causing a rise of temperature from W to 80.8** in a
room containing 2,500 cubic feet of air.

One cnbic foot of carbonic oxide at the same temperature and
pressure consumes during combustion

-J-
a cubic foot of oxygen,

generates one cubic foot of carbonic acid, and affords heat capable

of raising the temperature of lib. 14oau of water from. GO" to

es.e\
One cubic foot of hydrogen, at the same temperature and pressure,

consumes -J
cubic foot of oxygen, generates no carbonic acid, and

yields heat capable of raising the temperature of lib. 13 oz. of

water fioiii o2° to 212° or that of 2,500 cubic feet of air from

GO to GG.4°.

Hub comparison shews the great advantage which hydrogen
possesses over the other dflaents, espeeiall]^ over light carburetted

hydrogen, which is evidently a very objectionable constituent, and

muminating power, but a specimen of it brought from the coal stnta beiwatli

Cb&t M088, Lancashire, sliced that it yidds no more light than bydvof^ or
carbonic oxide when coDiumed from a^b^losl burner.
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shews that a normal gas for illominatiDg purpoees should consist of

jUomiiiatmg hydrocarbons diluted with pure hydrogen. No method
is Imowii by which a gas of exactly tbu composition can he mann-
fretured* hut a wy dose appniziinatlon has been lately made to

this normal gas» by the employment of a process known as White's

Hydrocarbon method of gas-making. In this process the yery

ingenious principle is adopted of generating the illummating con-

stituents in as concentrated a form as possible in one retort, and
the diluents consisting" principally of hydrogen free from light-

carbu retted hydrogen in another. By this arraDgement the diluents

can l)e employed for a very remarkable and highly interesting

purpose ;
they are cuuducted through the retort in which the illu-

minating constituents arc being- s^enerated, in such a manner as

rapidly to bweep out those coubtituents, beiore they have time to

become decomposed by contact with the red hot interior surfaces of

the retortt a mode of destruction which occurs so largely in tiie

usual process of gas-making. This mode of treatment produces

a gain in the amount, of' illuminating power derived from a given
weight of coal, equal to from 50 to upwards of 100 per cent, whilst

the increase in quantity of gas is frequently 300 per cent.

The gas thus manufactured differs principally from coal gas made
by the ordinary process, in having a large portion of the light

carburetted hydrogen replaced by hy(1rog:en ; it is therefore in a

sanatory point of view the best pas hitherto produced. This is

seen in the following Table, which exhibits the amount of carbonic

acid and heat generated per hour by various sources of light, each

equal to 20 sperm candles burning at the rate of 120 grains of

sperm per hour.

Carbonic Acid. Heat.

Tallow - - 10.1 cubic feet 100

^^nnaeeti I . } " « ®2

Sperm Oil (CarcePs Lamp) 6.4 „ 63
London Gases, B> Cj D, £,5.0 „ 47
Manchester Gas - 4.0 „ 32
London Gas, A. - 3.0 „ „ ^2
Boghead Hydrocarbon Gas 2.6 „ „ 19

Lesmahago Hydrocarbon Gas 2.5 „ ^ Id

Notwithbtaudiiig the great economy and convenience attending

the use of gas, and, in a sanatory point of view, the high position

which, as an lUumiiiating agent, coal gas of proper composition

occupies, its use in dwelling houses is still extensively objected to.

The oljeetioos are partly wiell founded and partly groundless* Aa
is evident from the fuegoing tahle> even tbs worst London gases

produce, for a given amount of light> less carbonie acid and heat

than either lamps or candles. But then, where gas is used, the

consomer is never satisfied with a light equal in brilliancy oidy to
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that of lamps or candles, and consequently, when three or four

times the amount of light is produced from a gas of bad compos!*

tioQ, the beat and atmoBpheric deterioration, greatly exceed the

corresponding effects produced by the other means of illamina^

tion. fiy using a gas however of nearly the normal composition*

such as the hydrocarbon gases above named, it is evident that

three or four times the light may be employed, with the pro-

duction of no greater heat or atmospheric deteriomtion* than that

caused by wax candles or the best constructed oil lamps.

Rut there is nevertheless n renl objection to the employinent of

gas-liffht in apartments, founded upon the production of sulphurous

acid during its combustion : this sulphurous acid i« derived from

bisulphuret of carbon, and tlie orgaiiic sulphur C(mjounds, winch
have already been referred to as incapable of removal from the gas
by the present methods of puniication.

The formation of sulphurous acid can readily be proved and even
its amount estimated^ by passing the producte of combustion of a
jet of gas through a small Liebig's condenser; the condensed
product being heated to boiiing with the addition of a few drops of
nitric acid, and then treated with solution of chloride of barium,

yields a white precipitate of sulphate of barytes* if any sulphur com-
pound be present in the gas.

These impurities, which are encountered in almost all coal gm
now used, are the principal if not the only source of the unpleasant

symptoms experienced by many sensitive persons, m rooms lighted

with gas. It is also owing to the sulphurous acid generated during
the combustion of these impurities, that the use of gas is found to
injure the bindings of boolis, and impair or destroy the delicate

colours of tapestry. Therefore the production of gas free irora these

noxious sulphur compounds is at the present moment a problem of
the highest importance to the gas manu&cturerj and one which de«
mands his earnest attention.

As it is nearly impossible for the oonsomer to procure gas free

from these objectionable compounds, the only method of obviating

their unpleasant and noxious effects is to remove entirely the products
of combustion from the apartments in which the gas is consumed,
and thus prevent them from mingling with the circumambient air.

This suggestion was first made by Faraday, who, for accomplishing

this object, contrived the very beautiful and effective ventilatiug

burner exhibited in operation upon the lecture table. This apparatus,

which is used at Buckingham Palace, Windsor Castle, the House of

Peers, and in many public Imildings, may be truly said to have brought

gas illumination to periecLiuo ; fur not only are all the products

of combustion conveyed at once into the open air, but nearly the

whole of the heat is in like manner prevented from commnnieating
itself to the atmosphere of the room* The only obstacles to the nni-

versal adoption of this description of burner are its expense, and
the difficulty of conveying the ventilating tube safely into the nearest
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flue without injuring the architectural appearance of the room. The
public at lar^e will therefore still await the removal of the objec-

tionablc conipounda lu question, by the gas manufacturer, before

they wiU universally adopt this otherwiae delightful means of arti&cial

iHamiiiatioxi.

There are yet several otber pointe of an economical and sanatory

nature connected with tbe nse of artificial light, but time does not
permit of their discussion.

In con elusion, whilst coal gas is indisputably the most economical
means of illumination, different varieties of that gas possess exceed*
ingly variable values which ought to be known by the consumer.

The high ^anatoiy position which gas takes, with regard to the

production of a minimum amount of carbonic acid and heat, for a
given amount of light, ought to Ftimulate the manufacturer to perfect

the process, by removing all sulphur compounds, and attaining the

most desirable composition, so that this economical, and, if pure,

agreeable and sanatory light, may contribute to our domestic com-
fort to a much greater extent than it has hitherto done.

[E. F.]

WEEKLY EVENING MEETING.

Friday, May 27.

Right Hon. Baron Parke, Vice-President, in the Chair.

B, C. Brodib, Esq., F.E.S.

On theformation of Hydrogen and its Homologues,

In, what is termed, mineral chemistry, chemical substances are

classified according to the different nature of the elements sf which
they consbt. Bat in organic chemistry this distinction is no longer

avaiilable. Organic substances were formerly defined as triple

oompoonds of carbon, hydrogen, and oxygen, and this, with the

statement of the relative proportion of these elements in any given

compound, was all that was attempted to be made out as to its

TOnstitntion. But this class of bodies is more numerous, possibly,

than all the other chemical substances taken together, with which
we are ac lu unted, and some further distinction was necessary for

the pu! posi 3 of science. The sagacity of certain cheinists at length

discoveicd a relation which was capable of becoumig the basis of

a truly rational and natural classification. It was perceived that

in the long scries of chemical changes of which these bodies were
susceptible, the whole of the substance did not change, and that.
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in these combinations, certain groups of cleracnts had the same
persistent character and fulfilled the same chemical function as the
simple elements themselves in other* bodies. These constant

groups have been named radicals. Among these those hydro-
carbons termed the homologues of hydrogen are of special interest.

Ethyl, a groupe consisting of two atoms of carbon and five of

hydrogen, C, H^* is one of these bodies. Assuming water as two
atoms of hydrogen and one of oxygen, H H 0» alcohol la com-
posed of one atom of ethyl, one^of hydrogen, and one atom of
oxygen, (C, H5) HO. Hydriodic acid, the iodide of hydrogen,
consists of an atom of hydrogen combined ¥rath an atom of iodinet

H L The iodide of ethyl consists of an atom of ethyl combined
"with an atom of iodine, (C, H^) I. It is from these and other
like analogies between hydrogen and ethyl, that the idea arose of
the similarity in their chemical function.

Certain chemists however conceived these views to be mere
fanciful speculations. Their principal objection, reasonable or not,

was that this ethyl was a purely ideal substance. From hydro-
chloric acid, or from water, we readily procure hydrogen. We
separate metals from their combinations ; but ethyl could not thus

be obtained, and there was a point where it seemed that this analogy

failed. Frankland however has silenced this objection in the most
satisfactory manner, namely by procuring and isolating this ^hyl.

He prepared it by a modification of the form of experiment by
"which hydrogen itself is prepared. He placed together zinc and
iodide of ethyl in tubes hermetically sealed, and heated them
considerably above the boiling point of water. On opening the
tubes the ethyl escapes as a colourless combustible gas. There is

only one property of ethyl on which I need dwell, its weight— it is

about twice the weifrht of air.

Kthyl, however, when procured, did not realize all the nnticipa-

/tions formed of it, and there was one very important (liiilrence

between the actual and the anticipated ethyl. It was supposed

that when zinc acts upon iodide of hydrogen it takes away
(so to say) the iodine, and the hydrogen becomes, what is terujed,

free, and the same with ethyl. On this view ethyl would have
a certain atomic constitution, H5. Now thm is much reason
to believe, that in the gaseous form the molecules of all bodies
occupy tiie same space, whether this molecule consist of two only,

or, as may be the case, of one hundred atoms. Hence to ascertain

of how many atoms the molecule of a substance consists, we
have simply to compare its weight in the gaseous form, with that of

some other gas of which the molecule is already determined.
When this experiment was made with ethyl, it was found to be
just twice as heavy as it should be ; that is to say, the space which
should have contained two atoms of carbon and five of hydrogen,
was found to contain just twice that quantity, or C

,
Hj q.

Some chemists considered that ethyl was an exception to the
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general rule, and that the molecule of ethyl only occupied half the

space of the molecule of other bodies, 8o that the same space which
contained one molecule of water truly contained two molecules of

ethyl. This however is evidently but an aibitrary assumption to

meet the case. Others said that, after all« tlie true ethyl remained

yet to be diaoorered. and that this body was not it, but a hydrocarbon
isomeric ^th it« for tbat the real etiiyl would haye only half the

density of this body.

There is, however, a third tow« on which the ethyl of theory is

also the ethyl of fact. On a former occasion I shewed reasons for

believing that the elements are in a certain sense compound molecu*
lar groupes, consisting of two or more atoms, which (in the present

ptate of our knowledge) we must regard as similar, united to form
a compound molecule. On this idea the gas hydrogen is re-

presented, not by the symbol H, but as 11 H r and ethyl the analogue

of hydrogen would also consist of a double atom, and be repre-

sented not as Cj Hg, but as C, Hg.
The old view, however, had always a certain advantage over this,

in the clear and cousistcnt account which it gave of the mode of

formation of hydrogen. How is it, it may be asked, and by what
process, that this componnd atom of hydrogen is formed? The
answer is by no means obvions. Indeed the investigation of the

natnre of the process by which ethyl was fcnmed, alone gave the
key to its solution*

Ethyl is not, in truth, made by the direct action of zinc upon the

iodide of ethyl ; but by the intervention of another body, which
belongs to the class of, what I may term, fugitive or evanescent combi-
nations, nnd which is made and decomposed again in the course of the

experiment. Thii? ])ody is zinc-ethyl. The molecule of zinc, con-

sisting of two ntoms Zn Zn, pplits into two parts. One atom,

Zn, combines with the iodine of the iodide of ethyl» Cg H , I, to

form iodide of zinc, Zn I, while the other atom at the same moment
conibines with the etliyl, forming zinc-ethyl, Zn C, Hj.
The mode of action of zinc-ethyl upon iodide of ethyl is perfectly

analogous to its action upon water. In contact with water,

H H O, it immediately decomposes, forming hydrated oxide

of zinc* Zn H O, and hydride of ethyl C, H. This hydride of

ethyl has hardly more than half the density of the ethyl gas.

In the same space in which, in the other case, are contained

two heavy atoms of ethyl are here contained one heavy atom of

ethyl and one light atom of hydrogen. Now the zinc-ethyl with

the iodide of ethyl decompose? in a perfectly similar manner,

forming iodide of zinc, Zn I, and ethyl gas C3H5 C2H5. That

this is truly the mode of the formation of the ethyl is proved by the

&ct, that by careful modification of the experiment, it is possible to

break up this process of the formation of the ethyl into the two

factors (so to say) of winch it cun^isti?.^ At a low temperature ihe

* See Quarterly Journal of the Chemical Society, Vol. III. p. 405.
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zinc-ethyl alone isf ormed. At a higher temperature the zinc-ethyl

disappears and the ethyl is produced.

It is evident that the formation of the compound molecule of

bydrogeD H H, must be a very different physical e^eot to tbe

formation of tbe single atom of bydrogen H« if sucb could enst*

Tbe ordinary bypotheais of tbe ' HbertShm * of bydrogen gives t»

no conception of its nature : we need Bome otber explanation.

It seems to me probahle that wben zinc acts on hydrochloric add
and water, there are» as in the case of ethyl, two steps in tbe process ; •

tbe first, the formation of a zinc-hydrogen, Zn H, the second, tbe

action of this zinc-hydrogen on the water with the formation of

hydrated oxide of zinc, Zn H O, and hydrogen gas H H. There

are various arguments in favour of this view. First, it explains the

result, which the other hypothesis does not. Secondly, the analogy of

ethyl compels us to it. It is not probahle that bodies so similar, in

other respects, are dissimilar in the mode of their formation. thirdly,

there is, at least, one experiment in which we are absolutely able to

. analyse the process of the formation of hydrogen and to prove that

it does take place in tbis manner.

This remarkable experiment is tbe formation of bydrogen by the

decomposition of bypopbospborous add by copper salts** Hypo-
pbospborons acid is, like zinc, what is termed a reducing agent. It

precipitates certain metals from their solr.ticiis, and by a process of

disozydation decomposes alkalies with the formation of phosphorous

acid and hydrogen. If this hypophosphorous acid be boiled with

the copper salt, nothing is perceived but the formation of metallic

copper and hydrogen gas ; but if the solution be gradually heated,

and the action arrested at a certain point, it can be shewn that this

formation of hydrogen is preceded by the formation of a combination

of hydrogen and copper, Cu^H, analogous to zinc-ethyl. The
part which this bears in the formation of the hydrogen is distinctly

shewn by the action of acids, hydrochloric acid, H CI, for example,

npon it. Tbis acid> which does not act upon metallic copper, im*

mediately decomposes this body, forming protocbloride of copper,

Ca,Cl» and bydrogen HH.
This hydride of copper bas only a very epbemerai existence. It

is decomposed very nearly at the same temperature at which it is

produced, and its formation, for this reason, bad long been overlooked

by chemists. We can hence readily comprehend that other combi*
nations of this cIrs^ may take place in the case of which the tem-

perature of formation and of decomposition may either coincide, or

80 closely approximate to each other, thai it may ever be impossible

to isolate the substance produced. This is probably the case in the

action of zinc. •

[B. C. B.]

* See Amisles de Chimie, HI. Serie, tome XI. p. 250.
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WEEKLY EVENING MEETING,

Friday, June 3*

Thb Dues ov NoETHVHBBRLAKD, K.G., F.R.S., President,

in tlio Chair.

Dr. Jobn Ttkoall, F.R.S.

On some of the Mrvpthe Phenomena of Iceland,

Xhb surface of Iceland iBlopcF? graduallj'^ from the coast towards the
centre, where the general level is about 2000 feet above the surface of

the sea. On this, as a pedestal, are planted the Jckuli or icy mouatains
of the region, whirh extend both ways in a north-easterly direction.

Alon.'?;' this chain liie active volcanoes of the island are encountered,

and in the same general direction the tlicnnal springs occur, thus

suggesting a common origin fur Ihcm and the volcanoes. 1 lom the

ridges and diasms which diverge from the mountains mighty masses

of steam are observed to issue at intervals, hissing and roaring, and
wliere the escape takes place at the mouth of a cavern and the

resonance of the cave lends its aid, the sound is like that of thunder.

Lower down in the more porous strata we have smoking mud pools,

"where a repulsive blue-black aluminous paste is boiled, rising at times

into huge bladders, which on bursting scatter their slimy spray

to a height of fifteen or twenty feet. From tlio base of the hills

upwards extend the glaciers, and on their shoulders are placed the

immense snow-fields which crown the summits. From the arches

and fissures of the glaciers, vast masses of water issue, falling at

times in cascades over walls of ice, and spreading for miles and

miles over the country before they hud definite outlet. Extensive

morasses are thus formed, which lend their comfortless monotony
to the dismal scene already before the traveller's eye. Intercepted

by the cracks and fissures of the land, a portion of these waters is

conducted to the hot rocks underneath; here meeting with the

volcanic gases which traverse these underground regions, both travel

together, to issue at the first convenient opportunity either as an
eruption of steam or as a boiling spring.

The origin of the water which feeds the springs is here hinted at.

That origin is atmospheric. The summits of the Jiikull arrest and

mix the clouds, and thus cause an extraordinary deposition of snow

and rain. This snow and rain constitute the source from which the

springs are fed. The nitrogen and ammonia which occur, withuut

exception, in every spring, exactly as we find them in rain water,

furnish the proof of this; for the known deportment of these

A A
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sabitances predude them from bang regarded as real yolcanie

products.

The springs of Iceland permit of being divided into two great
classes; one class turns litTnTis paper red, the other restores the

colour ; one class is acid, the other alkaline. Periodical erup-

tions are scarcely ever known to occur among tlie former, wliile

to the latter belong the Geiscrs of the island. Here then we have
two facts which form the termini of a certain chain of opera-

tions— the water of the clouds and the water of the spring : in

its passage from one terminas to the other is to be sought the
cause of Uiose changes which the water has andergone.

In seeking insight here, experiment is our only safe guide. Let
OS endeavour to combine the agencies of nature* and see whether
we cannot produce her results. Sulphurous acid is one of the most
important gases which the water encounters in its passage. Now
if a piece of palagonite, the rock through which the water filter?, be
heated with an excess of aqueous sulphurous acid, it dissolves in the

cold to a fluid coloured yellow brown by the presence of peroxide

of iron. On heating the fluid this peroxide is converted into

protoxide ; a portion of its oxygen goes to the aulphurous acid,

forming sulphuric acid, which combines with the bases of the rock
and holds them in solution* This is the first stage of the fnmarole
process. But if the process ended here, we might expect to find the
dissolved constituents of the rock in the resultant spring, which is

by no means the case, as a glance at the following table will shew.

Bblation of Bases.

In Palagonite. In the Suffion water.
Oxide of iron , . 36.75 • . 0.00
Alumina . . . 25.50 . . 12.27
Lmie . . . 2U.25 . . 42.82
Magnesia . . 11.39 . • 29.42
Soda . . . 3.44 . • 9.5 i
Potash . . . 2.67 . 5.98

100.00 100.00

We see here that the rock contains a large quantity of the oxide
of iron, while the spring does not contain a trace of it. It is, how-
ever, an experimental fact that the oxide of iron has been dissolved

with the rest, ilow is its disappearance to be accounted for? The
very rock from which it was originally extracted possesses the

power of re-precipitating it, when by further contact with the rock

the solution which contains it has its excess of acid absorbed and has
thus become neutral. In this way the aqueouB sulphurous acid acts

as a carrier to the iron^ taking up its ourden here and laying it

down there ; and this process of transference can be deady tnwed
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in the rocks themselves. Where the iron has been extracted, the

rock has become a mass of white clay, where the iron is re-deposited

the mass exhibits the colour produced by iron. But it would weary

the audience, and thus defeat the object uf the lecture, were the

details thus minutely dwelt upon. Let it suffice therefore to weld

Bwiftly together the Hoke of the great chun operations, to which the

arioos thermal springs and gaseous eruptions of Iceland owe thdr
existence and peculiarities.

Hydrochloric acid, though playing a far less important part in

Iijisland than at VeBuvius and Etna, is nevertheless present. The
piesence of common salt is proved by the fact of its being found as

one of the products of sublimation. Now it is a well known fact

that this substance, exposed to a high heat in the presence of silica

and the vapour of water, is decomposed; the sodium tnkes the

oxvgen of the water and becomes soda, the chlorine takes the

hydrogen and forms hydrochloric acid. There is no difficulty,

therciorc, in accounting for the origin of this gas, as all the con-

ditions for its IcMrmaticm are present.

Snlphnrons acid and sulphuretted hydrogen play a most important

part in Iceland ; —how can their presence be accounted for ? Let a
pece of one of the igneous rocks of the island be heated to redness*

and permit the vapour of aul^ur to pass over it. The oxide of iron

of the rock is decomposed ; a portion of the sulphur unites with the

iron, which remains as sulphiiret ; the liberated oxygen unites with the

remaining sulphur, and forms sulphurous acid. Let tiie temperature

of the lieatcd mass sink till it descends just below a red heat, and then

let the vapour of water be passed over it ; a decomposition of the sul-

phoret before formed is the consequence ; the iron is reoxidised, and

the liberated sulphur unites with the free hydrogen to form sulphu-

retted hydrogen, and thus the presence of two of the most important

agents in these phenomena is accounted for. These are experimental

fiurts capable of being repeated in thelaboratory, and the chronological

order of the gaaes thus produced is exactly the same as that ob-

served in nature. In the active volcanoes, where the temperature is

high, we have the sulphurous acid ; in the dormant ones, where the

temperature has sunk so far as to permit of the decompositions just

described, we have the sulphuretted hydrogen. This accounts for

the irregular and simultaneous appearance of these two gases in

various parts of the island. At Krisuvik, for example, exhalations

of sulphurous acid, sulphuretted hydrogen, steam, uud sulphur,

burst in wild disorder frooL the hot ground. The first two gases

cannot exist amicably together. In Iceland they wage incessant

war, mntuaUy decompose each other, and scatter their sulphur over

tiie steaming fields. In this way the true salfataras of the Island

are formed.

* In nature the vapour of tulphur is doubtleat derived from the action of heat

upon certain sidphur compounds.
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Tn process of time, however, the heat retires to greater depths,

the sources of the sulphurous acid and sulphuretted hydrogen become
by degrees exhausted, and at, such places th«^ aold reaction of the

soil disappears. Carhonic acid is found iu abuiulance everywhere,

but as long as the more powerful sulphuric acid is present the former

inast remain free. But when the acid reaction bas disappeared,

the carbonic acid combines with the alkaline bases, the bicarbonatea

tbas formed impregnate the thermal waters, and become solvents

for the silica which these waters are known to contain in such sur-

prising abundance, and which, as we shall presently see, furnislfts

the materials for the wonderful architecture the Geisers.

Castinc^ our thouprhts back upon the foreg'oin!'' description, the

hypothesis of internal heat will be seen to be implied, and from this

as a cui/b-e we have deduced the various chemical phenomena as con-

sequences. Holding fast by experiment, we see that the various

g-ases whose existence has been urged as one of the strongest proofs

of tlie so calkd chemical theory, follow iu the most natural and

necessary manner from the rival supposition* Given the heat and
the materials the results are sudi as any chemist acquainted with

the reactions might predict H priori. By the labours of a chemist
indeed a new and wonderful light has been thrown upon the entire

volcanic phenomena of Iceland. With implicit reliance on the appfi*

cability of his science to the solution of these phenomena, he has
travelled side by side with nature, combined her conditions, and
produced her effects. Basing all his reasoning upon experiment,

he has given to his conclusions a stability which mere speculation,

however plausible, could never claim. That chemist is Bunseu, to

whose researches in Iceland the audience were indebted for the

materials of the present discourse.

The Lecturer then adverted to the Gdsera ; and proposed, as his

time was limited, to confine his attention to the Great Geiser. We
have here a tube ten feet wide and seventy feet deep : it expands at its

summit into a basin, which from north to south measures fifty-two
feet across, and in the perpendicular direction sixty feet. The interior

of the tube and basin is coated with a beautiful smooth plaster, so

hard as to resist the blow?? of a hammer. TliC first quc«t!on that

presents itself ie, jiow was this wonderful tube constructed ? How
was this perfect piaster laid on? A glance at the constitutiop of

the Geiser water will perli^p:- furnish the first surmise. In iOOO
parts of the water the iollowiug constituents aie found : —

SiUca 0.5097
Carbonate of Soda . . .0.1939
Ca: !)onate of Ammonia . . 0.0083
Sulphate of Soda . , .0.1070
Sulphate of Potash , . . 0.0475
Sulphate of j\ I agnosia . . 0.0042
Chloride of bodium . . . 0.2521
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Sulphide of Sodium
Cai uJiiiC Acid

0.0088

0.0557

The lining of tiie tube is silica, evidently derived from the water;

and benoe the conjecture may arise tiiat the water deposited the

snbstance again&t tiie sides of the tube and basin. But the water
deposits no sediment, even when cooled down to the freezing point.

It may be bottled up and kept for years as dear as crystal, and
without the shghtest precipitate. A specimen brought from Iceland

and analyzed in this Institution was found perfectly free from sedi-

ment. Further, an attempt to answer the question in this way
would imply that \vc took it for granted that the phaft was made by
stuiie foreign agency and that tlie spring merelv lined it. A painting

of the Geiser, the property of Sir Henry liuiluDd— himself an eye-

witness of these wonderful phenomena,—was exhibited, llie

painting, from a sketch taken on the spot, might be relied on. We
find here that the basin rests upon Ibe summit of a mound; this

mound is about forty feet in height, and a glance at it is sufficient to

shew that it has been deposited by the Geiser. But in building the

mound, the spring must also have formed the tube which per-

forates the mound ; and thus we learn that the Geiser is the archi-

tect of its own tube. If we place a qnnntity of the Gei=er water in

an evaporating basin, the following- takes place: m ti)e centre the

fluid deposits nothing, but at the edges where it is drawn up tin sides

of the basin by capillary attraction, and thus subjected to a quick

evaporation, we hod silica deposited ; round the edge we find a ring

of silica thus laid on, and not until the evaporation is continued for a
considerable time« do we find the slightest turbidity in the central

portions of the water. This experiment is the microscopic repre*

sentant« if the term be permitted, of nature's operations in Iceland.

Imagine the case of a simple thermal spring whose waters trickle

over its side down a gentle incline ; the water thus exposed evapo-

rates speedily, and silica is deposited. This deposit gradually elevates

the side over which the water passes until finally the latter has to

choose another course; the same takes place here, the ground
become!' elevated by the deposit as before, and the spring has to

go lui ward'— thus it is compelled to travel round and round, dis-

charging its silica and deepening the shaft in which it dwells, until

finally, in the course of centuries, the simple spring has produced that

wonderful apparatus which has so long puzzled and astonished both
the traveller and the phQoeopher.

Before an eruption, the water fills both the tube and basin^

detonations are heard at intervals, and after the detonation a violent

ebullition in the basin is observed ; the column at water in the pipe

appears to he lifted up, thus forming a conical eminence in the

centre of the basin and causing the water to flow over its rim. The
detonations are evidently due to the production of steam in the

subterranean depths, which rising into the cooler water of the tube.
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bedbmsA condensed and produces ezqplotions similer to those pro-

dnced on a smaU scale when a flask of water is heated to boiling.

Between the interval of two eruptions, the temperature of the water
in the tube towards the centre and bottom graduallj increases*

Bnnsen succeeded in determining its temperature a few minutes

before a great eruption took place ; and these observations furnished

to his clear intellect the kev of the entire enigma. A little below

the centre the water was within two degrees of its boiling point,

that is witliin two decrrees of the jioint at which water boils under

a pressure equal to that of an ataiu.^phcre, plus the pressure of the

superincumbent column of tenter. The actual temperature at thirty

feet above the bottom was 122° centigrade, its boiling point here is

124°. We have just alluded to the detonations and Ihe lifting of the
Gdser column by the entrance of steam from breath. These de-

tonations and the accompanying elevation of thecolumn are» as before

stated, heard and observed at various intervals before an eruption.

During these intervals the temperature of the water is gradually

rising ; let us see %Yhat mttsl take place when its temperature is near

the boiling point. Imagine the section of water at 30 feet above
the bottom to be raised six feet by the generation of a ma?s of

vujnmr below, Tlie liquid spreads out in the basin, overflows its nm,
and thus the elevated section has six feet less of water pressure upon
it; its boiling point under this diminished pressure is 121°; hence in

its new poBition, its actual temperature (122*^) is a degree above the

boiling point. This excess is at once applied to the generation ofateam

;

the cdumn is lifted higher, and its pressure fhitiier lessened; more
ateam is developed underneath; and thns, after a few conTulsive

efforts, the water is ejected with immense velocity, and we have the
Geiser eruption in all its grandeur. By its contact with the atmos-
phere the water is cooled, falls back into the basin, sinks into the
tube through which it gradually rises again, and finally fills the basin.

The detonations are heard at intervals, and ebidUtions observed ;

but not until the temperature of the water in the tube has once
more nearly attained its boiling point is the lifting of the column
able to produce an eruption.

In the regularly formed tube the water nowhere quite attains the

boiling point. In the canals which feed the tube« the steam which
causes Ihe detonation and lifting of the column must therefore be
formed* These canals are in fact nothing more than the irregular

continuation of the tube itself. The tube is therefore the sole and
sufficient cause of the eruptions. Its sufficiency was experimentally

shewn during the lecture. A tube of galvanized iron six feet long
was surmounted by a basin ; a fire was placed underneath and one

near its centre to imitate the lateral heating of the Geiser tube.

At intervals of five or six minutes, throughout the lecture, eruptions

took place ; the water was discharged into the atmosphere, fell back
into the basin, filled the tube^ became heated agam, and wasi dia-

charged as before.
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Snr Geo. Mackenzie it is well known was fhe first to mtrodace the

idea of a sabterFanean cavern to account for the phenomena of the

Gtiser. His hypothesis met with general acceptance, and was even
adopted undoubtingly by some of those who accompanied Bonsen to

Iceland. It is unnecessary to introduce the solid objections, which
roijrlit be urged og-ainst this hypothesis, for the tube being proved
suthcient, the hypothetical cavem disappears with the necessity

which gave it birth.

From the central portions of the Geiser tube downwards, the

water hua stored up aa amouut ui iieat capable, when liberated, of

exerting an immense mechanical force. By an easy calculation it

might be shewn tiiat the beat thus stored op conld generate, under
ordinary atmospheric pressure, a column of steam having a section

equal to that of the tube and a height of nearly thirteen hundred

yards. This enormous force is brought into action by the lifting

of the column and the lessening of the pressure described above.

A moment's reflection will suggest to us that there must be a

limit to the oprrntions of the Geiser.— When the tube has reached

such an altitiKlc that the water in the depths below, owing to the

increased pre&sure, cannot attain its boiling point, the eruptions of

necessity cease. The spring however continues to deposit its silica

and iuraii: a lau^ or cistern. Some of these in Iceland are of a
depth of thirty or forty feet. Hieir beauty is indescribable ; over

the surface a light vapour curls, in the depths the water is of the

purest azure, and tints with its own hue the fantastic incrusta*

ttons on the cistern walls ; while at the bottom is observed the mouth
of the once mighty Geiser. There are in Iceland traces of vast,

but now extinct, Geiser operations. Mounds are observed whose
shafts are filled with rubbish, the water having forced a way under-

neath and retired to other scenes of action. ^Ve have in fact the

Geiser in its youth, manhood, old age, and death, here presented

to us:— in its youth as a simple thermal spring, in its manliood

as the eruptive spring, in iU old age as the tranquil laug^ while

its death is recorded by the ruined shaft and mound which testify

the fact of its once active existence.

Next to the Great Geiser the Strokknr is the most famoua
eruptive spring of Iceland. The depth of its tube is forty-four feet.

It is not, however, cylindrical like that of the Geiser, but funnel*

shaped. At the mouth it is eight feet in diameter, but it diminishes

gradually, until near the centre the diameter is only ten inches. By
casting stones and peat into the tube and thus stopping it, eruptions

can be forced which in point of height often exceed those of the

Great Geiser. Its action was illustrated experimentally in the

lecture, by stopping the galvanized iron tube before alhided to

luufccly With a cork. After some time the cork was forced up and
the pent-up heat converting itself suddenly into steam, the water

was ejected to a omsideraUe height; thus demonstrating that in

this case the tube alone is the sufficient cause of the phenomenon.
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GENERAL MONTHLY MEETING,

Monday, Jane 6*

William Fulb, M,A., F.R.S., Treasurer and Vice-President,

in the Chair.

Alex. Wm. Grant, Esq. Leo Schneter, Esq.
Benjamin Gray, Esq.

were dnly elected IVIembers of the Royal Institution.

John R. F. Burnett, Esq.

was duly admitted a Member of the Royal Institution.

The following Presents were announced, and the thanks of the

Members ordered to be returned for the same :—
From

Astronomical Soriety, Royal— Monthly Notices, Vol. XIII. No. 6. 8fO. 1853.
Asiatic Society of Bengal— Journal, No. 231. 8vo. 1852.
Beer, Dr. Au^st {tke .^ti/Aor)—Einleitung in die habere Optik. Braun-

schweig, 1853.

Bristol Blind Asylum Committee— Memoir of James Watt, printed for the Use
of the Blind. Obi. 8vo. 1853.

British Architectt, Royal imtitute of— Proceedtoj^ for May, 1853. 4to.
Civil Engineers, Institution o/— Proceedings for May, 1853. 8vo.

Earl, G. fV. Esq.—Correspondence relating to the Discovery of Gold in Australia*

8vo. 1853.

fdlfor—The Medical Circular for May, 1853. 4to.

faraday, Mr, Jama,— Faraday on tiie VentilatioD of Lamp-bumen. 8to.
1843.

Faraday, Professor, F.R.S. 8fc. 8fc.— Abhandlungen der Akademie der Wisaen-
schaften zu Berlin, aus dem Jahre 1851. 4to. Berlin, 1652.

Xaiserliche Akademie der Wissenschaften, Wien:-^
Almanach: 3te Jahrg:ang. 16mo. 1853.

Der feierliche Sitzung am 29 Mai, 1852. 8vo. 1852.
PMhiopMseh'HiitoriKAe Claste

Sitzungsberichte, Band VIII. Hefte 3 und 4. Band IX. Hefte 1 und 2.
8vo. 1852.

Arcbiv fOr Kunde CEsterreicbischer Geachichtsquellen, Band VIII. 8vo.
1852.

Notizenblatt. (Beilage zum Archiv.) No. 1 1 -24. 8vo. 1852.
Das Verbriidcrun^s-Buch des Stiftes S. Peter zu Salzburg: aus dem achton

bis dreizehnten Jahrhundert, mit Erlauteruugen von Th. G. v. Karcjan
fol. 1852.

Mathematisch-NaturwissenschaftlichB Ckute : —

•

Denkschriften, Band 111. Liefening 2. Band IV. lieferung 2. 4to.
1852-3.

8itzungsberichte, Band VIII. Hefte 4 und 5. Band IX. Hefte 1 und 2. 8vo.
1852.

Die Vcgotation<;verhiiltnisse von Iglaii. Ein Bcitrag zur Pflanzen • geographic

des Bohmisch-Miirischen Gebirges, von Alois Pokorny. Mit einer Karte.

8yo. 1852.
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Farrttt James Wm. Esq. M.R.I.—Y Gododin.—A Poem on tiie Battle of Cat-
tracth, by Aneurin, a Welsh Bard of the Sixth Century, with an English
Translation and Notes by the Rev. J. "Williams ab Ithel. 8vo. 1 852.

Forbes, John, M.D., F.R.S., M.R.I. {the Author)— Memorandums made in

Ireland in the Autumn of 1852. 2 vols. 16mo. 1853.
Geologicfil Society— Quarterly Journal, No. 31. 8vo. 1853.

Lovell, E h. Esq. M.R.I, {the Editor)—The Common Law and Equity Reports,
Part avo. 1853.

Ptrigttt, H. Jun, Etq, (the jiuthor)^Geomettic Maps exhibiting the Method
of Delineating Curves through the Intersection of Trigonometric Lines.

Prf'^vT, John, Esq. TJfe-Sub. R.I.— M.T. Cirt rnnis Sex Oratlonum Fragmenta
inedita, cum Commentariis Antiquis item lucditis invenit, recensuit, notis

illustravit Angelas Maius. 8vo. 181 6»
Eoyal Society— Proceedings, No. 95. 8vo. 1853*

Transactions, 1853. Part J . 4to. 1853.

Address of the President, Nov. 30, 1852. 1853.

Society of Arte—Journal, Nob. 25, 26, 27. 8vo. 1853.
Stanley, Lord {the Juthor)—The Church Rate Questioii considered. 8vo.

IS53.

Statistical Society of London— Journal, Vol. XVI. Part 2. 8vo. 1853.
Taylor, Rev, W. F.R.i8.,Af.J{./.—Lschegem's Hans- und Lach-Apotiieke. 16mo.

Gratz, 1836.

Das Goldmacherdorf. Von H. Zschokke. ICmo. Aarau, l''43.

P. M. Imhot's Anleitung zur Naturlehre. Aus dem Latem ins Deutsches
l&bersetzt von J. 6. Pcftndel. 8m Amberg, 1808.
Der narrische Vormund; von F. Laun. 16mo. Leipzig. 1831.

Schauderhaftc Begebenheiten des Burgerkiieges BU Zippelselle. Von Ferdi-

nand Doring. l6mo. Leipzig, 1826.

Vigne, Godfrey, Esq. M.RJ.— Photograph of a Zofiacal Stone (otherwise
" Montezuma's Watch") from Mexico.

tFeale, John, Esq. {the Publiaher)—A Treatise on Gas-worlcs, by S. Hughes.
C. E. r2mo. 1853.

Zoological Society—TransaetioBS, Vol. IV. Part 3. 4to. 1853.

Praccedings, Nob. 201-217, and 219*22$. Sio. 1850-1.

WEEKLY EVENING MEETING,

Friday, June 10.

Thb Dvkb of NobthuhbbbiiAnb, K,G«, F.B.So President,

in the Chair.

FkorasBOB Fabadat,

MM, SmusmjfmtU, Frimif^ Bec^nerel, ^e. on OxygmL

The object of the speaker was to bring before the Memberp, in

the first place, M. Boussingault's endeavours to procure pure oxy<j;ci]

from the atmosphere in large quantities ; so that being stored up in

gasometers it might afterwards be appUed to the many practical and

BB

1
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useful purposes which suggest themselves at once, or which raay

hereafter be developed. The principle of the process is to heat

baryta in close vessels and peroxidize it by the passage of a current

of air ; and afterwards by the application of the same heat, and a

current of steam (with the same vessels) to evolve the extra portion

of oxygen, and receive it in fitly adjusted gasometers : then the

hydiated baryta so produced is dehydrated by a current of air

passed over it at a somewhat higher temperature, and fioaHy

oxidized to ezcesB by the continuance of the current and a lower

temperature :—<*and thus the process recurs again and again. The
causes of failure in the progress of the investigation were described

as detailed by M. Boustingault ; the peculiar action of water illus-

trated ; the reason why a mixture of baryta and lime, rather than

pure baryta, should be used, was given ; and the various other

points in tlie Mt-mohc of M. Boussingavilt* noticed in turn. That
philosopiier now prepares the oxygen for his laboratory use by the

baryta process.

The next subject consisted of the recent researches of MM. Fr^my
and E. Becqncrel, on the influence of the electric spark in coda t rting

pure dry oxygen into ozone. The electric discharge from ditferent

sources produces this effect, but the high intensity spark of the

electric machine is that best fitted for the purpose. When the

spark cont£iins the same electricity, its effect is proportionate to its

length ; for at two places of discharge in. the same drcoit, but with
intenrsls of 1 and 2, the effect in producing ozone is as 1 and 2
also. A spark can act by v^dncUgm ; for, when it passes on the oirf-

mde a glass tube containing within dry oxygen, and hermetically

sealed* the oxygen is partly converted into ozone. Using tubes of

oxyg^t which either stood over a solution of iodide of potassium or,

being hermetically sealed, contained the metal silver, the oxygen
converted into ozone was absorbed ; and the conversion of the xchole

of a ^-iven quantity of oxygen into ozone could be thus established.

The elFect for each spark is but small; 500,000 discharges were re-

quired to convert the oxygen in a tube about 7 inches long and 0,2

in diameter into ozone. For the details of tins research, see the

Annales de Chimie, 1852, xxxv. 62.

«Mr» Faraday then referred briefly to the recent -views of Schdn-
bein respecting the probable existence of part of the oxygen in oxy-

compounds in the ozone state. Thus of the peroxide of iron, the

third oxygen is considered by him as existing in the state of ozone

;

and of the oxygen in pernitrous acid, half, or the two latter propor-

tions added when the red gas if formed from oxygen and nitrous gas,

are supposed to be in the same state. Hence the peculiar chemical

action of these bodies ; which seems not to be accounted for by tiie

* Annales de Chimie, 1852, xzxv, p. 1.
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idea of a bare adhesion of fhe last oxygen, inasmnch as a red heat

cannot separate the third oxygen from the peroxide of iron ; and
hence also, according to M. Scfaonbein, certain effects of change of

colour by heat* and certain other actions connected with magnetism,

&c. [M. FO

GENERAL MONTHLY MEETING,

Monday, July 4.

WXU.IAM PouB, Esft. M.A. F.R.S. Treasurer and Vice-President,

in the Chair.

Joseph Hayes, Esq.

Rear-Admiral J. Roberts Gawen

were duly elected Members of the Royal Institution.

John Ttndall, Esq., Ph.D., F.R.S. , was unanimously elected

Arolessor of Natural Philosophy in the Royal Institution.

The following Presents were announced, and the thanks of the

Members ordered to be returned for the same ;

—

From
Airy, G. B, Esq. F.R.S, Astronomer Royal {the Author) — Address to the

Individual Members of the Board of Visitors of the Royal Observatory,
Greenwich ; by the Astronomer-Roya], and his Report read at the Annual
Vipitation, June 4, 1853. 4to.

Astronomical Society, Royal— Monthly Notices, Voi. Xiil. No. 7. 8vo. 1853.

BM, Jacob, Esq. {the Bdit&r)—The Pharmaceutical Journal for June^ 1853.

8vo.

Bengal, Council of Education— Annual Report of the Medical College of

Bengal, Session 1852-3. 8vo. Calcutta, 1853.

Kadncell, J. Kenymi, Esq., P»0*S, (the ufAor)^ Escploaions in Coal Mines,

their Causes, and the Meana available for their Prevention and Control.
8vo. 1853.

British Architects, Royal Institute of,— Proceedings, June, 1853. 4to.

Cocks, Messrs. {the Pubtuhen)— Coclcs^ Musical Miscellany, June, 1853. 4to.

Editors— The Athenaeum for May, 1853. 4to.

The Pructical Mechanic's Journal, June, 1853. 4t0.

The Medical Circulai-, June, 1853. 4to.

Faraday, Professor, F.R.S. Sfc.— M^moires de I'Acad^mie des Sciences de I'ln-

stitilt de France. Tome XXIII. 4to. Paris, 1853.

M^nioircs de TAcad^mie des Sciences Morales et PoUtiques de I'lnstitut de
France. Tome VUI. 4to. Paris, 1853.

F)ranklin Institute of Pennsylvania— Journal, Vol. XXII. No. 6 ; Vol. XXIV.
No. 6 ; Vol. XXV. No. 4. 8vo. 1 85 1 -3.

Her M^7jesty's Gorernment [hy Col. E. Sabine) — Observations made at the

Mr^^-netical and Meteorological Observatory at Uobartoo, in Van Diemen
isiand. Vol. ill. 4to. 18u3.

Digitized by Google



340 MOTlCfiS OF TH« MS£TINOS. IJuljf 4, 1853.

Hind, J, Russell, Esq. (the Superintendant)—The Nautical Almanac for 18M,
1855, 1856. 6vo. 1851-3.

London Institution, Managers of the— Catalogiie of the Libitiy of the London
Institution, Vol. IV. 8vo. 1852.

Lo)idon, Committee of the Library of the Corporation oj the City of—A De-
BcriptiTe Catalogue of the London TVaders' Tavern and CoflSee House Tokens
CI II

I
rut in the iTih Century

; presented to the Corporation Library by H. B.

H. Beaufoy, Esq. By J. H. Burn. 8vo. 1853.

Lwell, E. B, Esq, {the Editor)— The Monthly Digest, June, 1853. 8vo..

The Common Law and Equity Reports. Vol. I. Parts. 8to. 1853.
Novello, Messrs. {the Publishers) — The Musical Times, June, 1853. •

Otdfiehl, David, Esq. M.R.I.

^

— Illustrations of the Remains of Roman Art in

Cirencester, the site of the Ancient Corinium. By Professor Buckman, ^
F.L.S. &c., and C. H. Newmarch, Esq. 4to. 1850. i

Royal Society of London— Proceedings, No. 96. 8vo, 1853. '

Society of Arts— Journal, Nos. 28, 29, 30, 31 . 8vo. 1853.

Taylor, Rev. W., F.R.S., M.R.L— Remarks on a Gold Ring found at Worm- \

leighton, Warwickshire. By W. B. Dickinson, Esq. 8vo. 1851.

Report of the Bristol Blind Asylum for 1852. 12mo. 1853.

Twining, Miss Louisa— Symbols and Emblems of Early and Medieval Christian

Art. By Louisa Twining. 4to. 1852.

Crijtins and Idiots— A short Account of the Progress of the Institutions for

their Relief and Cure. 8vo. 1853.

Vereim zur Beforderwif; des Gewerbfieisses in Ff<«MMefi-«- Verhandhingent Mln
und April, 1853. 4to. Berlin, 1853.

Watson, Henry, Esq. MM.L— Hints on the Establishment ol Fubiic Industrial

Schools for the Working Cfauses. By the Rev. John Sedgiwick, MA. 8vo.

1853.
Wrottf'slpy, The Lord, y.P.R.S. (." f' Jffthnr) — Speech in the House of Lords

ou 26th April, 1853, on Lieut. Maury's Plan tor Improving Isavigation, with

some Remarks upon the advantages arising from the Ponuil of Abstract

Science. 8vo. I85S.
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GENERAL MONTHLY MEETING,

Monday, November 7. ^

William Folk, Eb^.^ M.A., F.R.S., Treasurer and Vice-Preddenty
in the Chair.

The following Fbbbsnts were announced, and the thanks of tiie

Members retomed for the same ;

—

From
Her Majesty's Government {by Col. E, Sabine) — Magnetical and Meteoro-

logiGst OtMerrations at Toronto. Vol. II. 184S'5. 4to. 1853.

Catalogue of Stan near the Ecliptic, obaenred at Markree in 1951-3. Vol. II.

Actuaries, Institute of— List of Members. 1853. Constitution and Laws.
1853.

The Assurance Magazine, No. 12, 13. 8vo. 1853.

Agricultural Society of England, Royal— Journal, VoL XIII. Part 2, and Vol.
XIV. Part 1. 8vo. 1862-3.

American Philosophical .Society— Proceedings, No. 48. Syo. 1852.

.4«ili9iiariet^5edelyo/--Archaeologia, Vol. XXXV. But 1. 4to. I85S.
Proceedings, Nos. 33— 36. 8vo. ' 1852>3.

List of Fellows, 1853. 8vo.

Catalogue of the Kerrich Collection of Roman Coins. 8vo. 1852.

Jjriaiie Soeieiy ef Bengal— Journal, Not. 238—235. 8vo. 1853.
Catalogue of the Birds in the Museum of the Asiatic Sodety, Calcutta. By
E. Blylh. 8vo. Calcutta. 1849.

Asiatic Society, Royal— Journal, Vol. XV. Part 1. 8vo. 1853.

AMtnmomical Society, Royal—Monthly Notices, Vol. XIII. No. 89. Bvo. 1853.
Memoirs. Vol. XXL 4to. 1852-3.

Bache, Dr. A. D. {the Superintendent) — United States Coast Snrvey, 5 sheets,

Bayerische Akademie—Abbandiungen der Mathemat.-Physikalischen Cias&e.

B«idVII. AbtheOungl. 4to. MQncben, 1853.
Bulletins, 1852, No 25-29. 4to. 1852.

Bei/, Jacob, Esq. {tke Editor)—The Pharmaceutical Journal, July to Not.
1853. 8vo.

Boston Society of Naiwal History— Journal, Vol. IV. No. 2 ; Vols. V. and VI.

No. I and 2, 8vo. Boston, U. S. 1842-50.

Proceedings, Vols. I. II. III., and VoL IV. No. 1—14. 8vo. Boston, U. S.
1R41-52.

British Association for the Advancement of Science— Report of the Twenty-
second Meeting, at Belfast, Sept. 1853. 8vo. 1853.

British Architects, Rci/a! In^titute of— Proceedings, July 1853. 4to.

Chemicul Sodety Quarterly Journal, No. 22, 33. 8vo. 1853.
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Clarendon, Right Hon, the Earl of, K.O., G.C.B. 8fc.— Grammar of the Bornu

or Kaouri Language; with Dialogues, Translations, and Voctbalary, by

Edwin Norri8» 8vo. 1853.

Dialogues and n small portinn of thr New Testament in the English, Arabic,

Haussa, and Bornu Languages. Obi. folio. 1H53.

Colt, Col. Samuel {the Author)—On the application of Machinery to the Mana*

facture of Rotating Chamber-Breeched FlreHuma. 8vo. 1853.

Cmmissianers in Lunacy—Seventh Annual Bqiort to the Lord Chancdior,

30th June, LP '^2. 8vo. 1H.')3.

Cornwall Polytechnic Society, Royal— Annual Report, tor 1852. 8vo.

De la Jlltw, if. Augutte, Author) -^Fnn^\% Aiago. 9m* 1853«

Editors— The Athenaeum for June to Oct. 1853. 4to.

The Medical Circular, July to Oct. 1853. 4to.

The Practical Mechanic's Journal, July to Nov. 1853. 4to.

The Jonmal of Gas-Lighting, VoL II. and No. 48—58. Tolio^ 1851<3.

FBHraday, Af. Esq., 8fe,— Monataberichte der KAnigL Preuaa. Akademk^
April m August, 8vo. Berlin.

Abhandlungen der Kunigliche Akademie der Wisseaschaiten zu Berlin, 1852.

4to, 1853.
Kaiserlldie Akademie der Wiaaenachaften, WIen
Philosophisch'Historische Classe :—

Denkschriften, Band IV. 4to. 1853.

Sitzungsberichte, Band IX. Hefte 3, 4, 5. Band X. Hefte 1, 2, 3. 8fO.

1852-3.

Archiv fOr Kunde CEstenrdchiacher Geacbichts-queUen* Band IX. 8to.

1853.

Fontes Eerum Austiiacarum. Zwcite Abtheiiuag. Band V. and VI. 8vo.

1852-3.

Idathematisch'NaturwmenschnftUche Classe :—
Denkschriften. Band V. Lieferung 1, 4to 1853,

Sitzungsberichte, Band iX. Hefte 3, 4, 5. Band X. Hefte 1, 2, 3. 8?o.

1852-3.

HvnkHn Institute of Penmyhania— Journal, Vol. XXV. No. 1 and 6. Vol.

XXVI. No. 1, 2, and 3. 8vo. 1853.
Geological Society — Journal, No. 35, 36. 8vo. 1853.
GeograpHeal Society, Royal—Address at the Annivenarj Meeting, May 23,

1853, by Sir R. I. Murchison, President. 8to. 1853.
Greenwich Royal Observatory — Astronomical, Magnetical, and MeteMoIogicsl

Observations at Greenwich in 1851. 4to. 1853.

BalUweU, /. O. Esq., F.R.S., {the Author)—Curiositiea of Modem Shaic*

spearian Criticism. 8vo. 1853.
Horticultural Society of London — Journal, Vol. VIII. Parts 3, 4. 8vo. 1853.

Jones, H. Bence, M.D., F.R.S., M.R.I, {the Juthor)—On the Dissolution of

Urinary Calculi in Dilute Salme Fluids, at the Temperature of the Body, by

the aid of Electricity. (From Phil. Tnxa, Royal Soc.) 4to. 1853.
On Big. Carl Matteucci'a Letter to H. B« Jones, MJ>., by £milDu Bois-
Reymond. 8vo. 1853.

Linnean Society of Londoti— Transactions, Vol. XXI. Part 2. 4to. 1853.
Proceedhigs, No. 48—51. 8to. 1851-2.
List of Members, 1852. Rvo.

Lovell, E. B. Esq., MJLJ, {the EdUor) -<-The Monthly Digest for July— Oct.

1853. 8vo.

Common Lav and Equity Report! in all the Courta, VoL I. Parts 4, 5. 8fO.

1853.

Lubbock, John, Esq., F.Z.S., MJLM {the AiUhor)^On two new Spedea of

Calanidae. 8vo. 1 853.
MaeUwain, George, Esq., F.R.S., M.R.I. {the .^u(/kor).—Memoirs of Jdu

Abemethy, F.R.S., with a View of bis Lectures, Writings, and Character.

2 vols. 16mo. 1853.
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Netccastle-upon-Tyne, Literary tmd I^iiktophk&l SoMff Cslalofne of tlie

Library. 8vo. 1848.

Norton, Mr, C.B, {the Publisher)— Nortoa's Litenrj Register for 1853. New
Yoi4[. 16nio. 1853.

Nooelh, Uatn, (ffte iHiMtgften)—The Mmical Timeab Ibr July—Oct. 1853.
4tO.

Ol4field, D. Esq.» af.K.i— Observations on Mr. L. W. Wright's Patent Invea*
tioiM, &c. By D. King, MJ). I6mQ. 1853.

OUeeira, JB. Btq., FJLS^ MJU^Eaaxy on the SeMiuiGes of PortugaL
8vo. 1853.

Ensaio sobre Portugal em relft9ao aos olyectos da Grande £xpozi9ao. bvo.
1853.

MAofefieol ^odefy o/LoRilMi—Tniiiacti Vol. IV. 8vo. 1853.
Petermann, Jugmtus, Esq. {the Author) — Historiod Sammary of the Seeich

for Sir John Franklin, I R4J^—53. 8vo. 1853.
"

Die letzten Tage Dr. Adoll Uverwegs. 8vo. 1853.

PA4i<ofra;;^^SSoei«ly-- Journal, No. 1—10. 8vo. 1858.
Physicians, Royal College of, Loncbn—Catalogue of Fdlow«, licentiates, and

Extra Licentiates. 1853.

iiadci\jfe Trustees, Oxford—Astronomical Observations made at the Raddiffe
Obterratory in 1851. By M* Johnson, MA. 8vo. 1853.

Royal Society— Proceedings, No. 97. 8vo. 1853.

Smfthsonfnn /n^fi/ufton—Sixth Annual Report, for the year 1851* 8vo.
Washington, 1852.

Smithsonian Contributions to Knowledge, VoL V. 4to. Washington. 8vo.

1853.
Catalogue of Portraits of North American Indians, painted by J. Stanley^

deposited with the Smithsonian Institution. 9vo. Washington, 1852.

Smith, Mr. J, Russell {the Publisher) — The Retrospective Review, No. 4 and b.

8vo. 1858.

Society of Arts— Journal, No. 32—50. 8vo. 19^3.

Statistical Society of Londmi— Journal, VoL XVX. Part 3. Bvo, 1853.
List of Fellows. 8vo. 1853.

Stirgeont, Royal CoUege tf Sngtand— List of Fdlo^, &c. 8to. 1853.

Taylor, Rev. fV., F.R.S., M.R.I.— The Construction of the Modem System

;

consisting of Six Drawings as executed at Sandhurst and Addiscombe, with
Instructions. By T. Kimber. 8vo. 1852.

Anglo-Saxon Relics from West Stow Heath. By 8. Tymms, Esq. 8vd. 1863.
An Introduction to Practical Astronomy, by the Rev. W. Pearson, VoL I*

4to. 1824.

Hot Immeriustig, eine Sammlung der Witzspieie und Anel^doten. 16mo.
Mflnchen, 1841.

Rosa Von Tannenbofg. Eine Geschichte des Alterthums. Von Ch, tod
Schmid. 16mo. Augsburg, 1845.

Thimm, Mr. F. {the Publisher)— Deutsches Athenaum fiir 1853. 4to.

Tyndatl, Prof. J., FJI.S., ^fc. {the Author.) —On Molecular Influences, Paj t i.

Transmission of Heat through Organic Structures. (From PhiL Trans.
Rnv. Soc.) 4to. 1853.

fVr^wiv r Heforderung des Qewerbjleiue* m Premsen— Verhandlungen, Mai
uiid Jum, 1853. 4to. Berlin.

Vhiemd, B., ^smf. See, R, /.—Essay on Musical Expression. By C. Avison ;

also a Letter to the Author on tiie Music of the Ancients, &c. 16mo. 1775.
Visitors of HanwiHl Lunatic Asylum—•Vut^ttA, 8vo. 1842-53.

WeaU, John, Esq. {the Publisher)

Rudimentury Treatises

:

Agricultural Engineering. By G. H. Andrews. Vol. III. 12mo. 1853.

Masting, Idast-maldng, and Rigging of Ships. By R. Kipping, N.A. 12mo
1853.
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Weale, JWhn, Mtq* (the PtMUter)
Construction of Locks. ByA. Hohhs. Edited by C. Tomlinson. 12mo. 18r)3.

Steam and Locomotion, liy John Se well, L. E. VoL IL 12mo.
Astruaomical Annual for 1854. 12nio. 1853.

Dictionary of English, Gemitii, and French Languages. Put I. By N. B.

Hamilton. 12mo. 1853.

Grammar of the French Language. By G. L. Strauss, Ph. D. 12mo. 185S,

Outlines of the History of England. By W. D. Hamilton. Vol. II. 12mo. 1853.

fTiton, Mr. C—An Atlas of 34 Large Maps. FoUo* 1745—es.

G£N£RAL MONTHLY MEETING,

Monday* Dec. 5.

William Pole, Esq,, M.A., F R .S., Treasurer and Vice-Fresideiit,

in the Chair.

Joseph Collis, Esq. Benjamin Gray, Esq.

John Ferguson, M.D. Thomas Spencer Wells, Esq., F.R.C.S.

were duly elected Members of the Royal Institution.

The Secretary reported that the following Arrangements had been

made for the Lectures before Easter, 1854

:

Six Lectures on Voltaic Electricity (adapted to a Juvenile Audi-

tory)—by MicHAiiL I'arauaj^, Esq., D.C.L., F.R.S., &c., Fulleriau

Professor of Chemistry, R.L

Twelve Lectures on Heat — by John Ttndall, Esq., Ph. D.,

F.R.S., Professor of Natural Philosophy R.I.

Twelve Lectures on Animal I^hysiology— by T. Whaeton JoNIS*

Esq. F.R.S., Fuiierian Professor of Physiology, R.I.

Twelve Lectures on the Chemistry of the Non- Metallic Elements
#— by W. A. MiLLBB, M.D., F.R.S.« Professor of Chemistry, King's

College, London*

The follo^^^ng Presents were announced, and the thanks of the

Members returned iur the same; —

—

From
Bell, Jacob, E$q,—The Pharmaceutical Journal, Dec. 1853. 8vo.

Betts, Mr. John,— Capt. M'Clure*s Despatches from Her M^esty'a Ditcoray
Ship, Investigator, off Point Warren arid Capr Bathurst. 8vo. 1853.

British Arekitects, Royal Institute of— Proceedings in Nov. 1853,

Civil Engineers, Institution of— Proceedings in Nov. 1863. 8vo.

He la Beche, Sir Henry Lecture on the Educational Uses of Moaeunis. By
E. Forbes, F.R.S. svn.

Editors— The Medical Circular for Nov, 1853. 8vo.
The Atheuseum, Nov. 1853. 4to.

The Practical Ueciianic's Journal, Dec. 1853. 4to.
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Faraday, Professor— Bulletin de la Classe Phyaico>Mathdmatique de TAcadeaiie
Imp^riale des Sciences de Saint-P^tersbourg. Tome XI. 4to. 1853.

Memorie della Reale Accademia deUe Sdenxe di Torino* Scarie SeoondA,
TomoXTII. 4to. Torino, 1853.

Forrester, Joseph J. Esq. {the Author) —The Oliveira Frxze-Easay on Portugal.

(With a Mtp of the Wine DistricU of the Alto-IloofD.) 8to. 1653.
Crahantt George, Esq. (Registrar-General) — Tenth, Seventh, and Twelfltb

Reports of the Registrar- General. 8vo. 1852-3.

LoveU, B. B. Esq. {the Editor)— The Monthly Digest for Dec. 1853. 8vo.

Hie Common Law and Equity Reports in all tiie Courts, VoL I. Ftert 6,
8vo. 1853.

Lubbock, John, Esq., F.Z.S.,M,RJ, {the Autkor)^ On Two New Species of
Calanids. 8vo. 1853.

Macloughlin, David, M.D,, Bf.R./.->-Proc£8-Vertmaz dela Conflrenee Sanitdre
Internationale ouYerte k Paris le 27 Juillet, 1851. folio. Paris. i852.

Medirai find Ckirtir^ral SocM^y, iSoyoZ Medico-Chiruigicd TkiosictionSy Vol.
XXXVl. 8vQ. 1853.

*

Moxon, Edward, Esq. M.R.L— Poems of Wit and Humour. By T. Hood.
1 6mo. 1853.

Nnrrfln, \fessrs.— The Musical Times, Dec. 1853. 4to.

Photos:^raphtc Society— Journal, No. 11. 8vo. 1853.

Royal Society of Edinburgh— Transactions, Vol. XX. Part 4. 4to. 1853.

Proceedings, No. 43* 8vo. 1852-3.

Society o/>4rfs— Journal, No. 51-54. 8vn. 19,^3.

Fereins zur Beforderung des Gewerbfieisaet in Prtutsen— Yerhaadiungeo, JuU
UDd August, 1853. 4to. Berlin.

fFiebtter, John M*D», F»RJS,, Jif.RJ.,—Physicians* Report of the Royal Hospital

of Bethlem for 1846. 8vo.

General Reports of the Royal Hospitals of Bridewell and Bethlem and of the

House of Occupations, 1848-52. Svo.

1854.

WEEKLY EVENING MEETING,

Friday, January 20.

Right Hon. Baron Parkb, Vice-President, in the Chair.

Profsssor Far^dat, D.C.L., F,R.S.

On Electrie Induction— Associated cases of current and
static effects.

Certain phenomena that have presented tbenMdvei In the course

of tihe extraordinary expaiiBion which the works of the Electric

Tdegraph Company have undergone, appeared to me to ofier
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remarkable fllnstrations of some fundamental principles of Electricity,

and strong confirmation of the truthfulness of the view which I

put forth sixteen years ago, respecting the nuttially dependent natore

of induction, ooodoction, and inadation (Experimental Reaeaiches,

131 8» &c.)« I am deeply indebted to the Company ; to the Gntta

Percha works, and to Mr. Latimer Clarke, for the facts ; and also for

theopportani^ both* of seeing and shewing them well.

Copper wire is perfectly covered with gatta percha at the Com*
pany'a works, the metal and the covering heing in every part

regolar and concentric. The covered wire is usually made into

half mile len^^th?, the necessary junction? 1)cinf^ effected by twisting

or binding, and ultimately, soldering ; after which the place is covered

with fine gutta percha, in such a manner as to make the coatino" as

perfect there as elsewhere : the perfection of the whole ojif ratiua

is finally tried in the following striking manner, by Mr. Stathara,

the manager of the works. The half iniie coils are suspended from

the sideti of barges floating in a canal, so that the coils are

immersed in the water whU^ the two ends of eadi eoil rise into

the air : as many as 200 ooik are thus immersed at once, and when
tiieir ends are connected in series, one great length of 100 mOes of

submerged wire is produced, the two extremities of which can be
brought into a room for experiment. An insulated voltaic batteiy

of many pairs of zinc and copper, with dilute su^hnric acid, has one
end connected with the earth and the other, through a galvanometer,

with cither end of the submerged wire. Neglecting the first effect,

but continuing the contact, it is evident that the battery current

can take ac]\iiiitage of tlie whole accumulated conduction or de-

fecfive insulation in the 100 miles of gutta percha on the wire, and
that whatever portion of electricity passes through to the water wiU
be shewn by the galvanometer. Now the battery is made one of

intensity, in order to raise the character of the proof, and the gal-

vanometer employed is of considerable delicacy ; yet so high is the

insulation tiiat Hbe deflection is not more than 5". As another
test ofthe perfect state of tiie wire, when the two ends ofthe battery

are connected with the two ends of the wire, there IS a powerful
current of electricity shewn by a much coarser instrument ; but
when any one junction in the course of the 100 miles is separated,

the current is stopped, and the leak or deficiency of insulation ren-
dered as small as before. The perfection and condition of the
wire may be judged of by these facts.

Tlie TOO miles, by means of which I saw the phenomena, were
thus good as to insulation. The copper wire was of an inch in
diameter :— the covered wire was ^ ; some was a little less, being

^ in diameter :— the gutta percha on the metal may therefore be
considered as 0.1 of an inch in thickness. 100 miles of like

covered wire in coils were heaped up on the floor of a dry ware-
house and connected in one series, for comparison with that under
wax(T«
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Consider now an in?ulated battery of 360 pairs of plates (4x3
in<!hes) having one extremity in contact with the earth, the water wire

with both its insulated ends in the room, and a good earth discharge

"wire ready for the requisite communications :—when the free battery

end was placed in contact with the water wire and then removed,

and» afterwards, a person touching the earth discharge touched also

tifae wire, he received a powerful shock. The shock was rather

that of a Toltaoc than of a Leyden hattery : it occupied Hme, and
by quick tapping touches could he divided into numerous smaD
ahocks : I obtained as many as 40 sensible shocks from one charge

of the wire. If iime were aDowed to intervene between the charge

and discharge of the wire, the shock was less : but it was sensible

after 2, 3, or 4 minutes, or even a longer period.

When, after the wire had been in contact with the battery, it was
placed in contact with a Statham's fuze, it iGrnited the fuze (or even

6 fuzes in success^ion) vividly : — it could ignite the fuze 3 or 4
seconds after separation from the battery. When, having been in

contact with the battery, it was separated and placed in contact

with a galvaiiuineter, it affected the instrument very powerfully :
—

it acted on it, though less powerfully, after the lapse of 4 or 5

minutes, and even ati'ected it sensibly 20 or 30 minutes after it

had been separated from the battery. When the insulated galvano-

meter was permanently attached to the end of the water wire, and
the hattery pole was brought in contact with the free end of the

instrument, it was most instructive to see the great rush of elec*

tricity mto the wire ; yet after that was over, though the contact

was continued, the deflection was not more than 5% so high was the

insulation. Then separating the battery from the galvanometer, >and

touching the latter with the earth wire, it was just as striking to

see the electricity rush out of the wire, holding for a time the

magnet of tho instrument in the reverse direction to that due to

the ingress or ciiarL':e.

These effects were produced equally well with either pole of the

battery or with either end of the wire ; and whether the electric

condition was conferred and withdrawn at the same end or at the

opposite ends of the 100 miles, made no ditfercnce in the results.

An intensity battery was required, for reasons which will be very

evident in the sequel. That employed was able to decompose only

a very small quantity of water in a given time* A Grove's

battery of 8 or 10 pair of plates, which would have far sur«

passed it in this respect, would have had scarcely a sensible power
in affecting the wire.

When the 100 miles of wire in the air were experimented with

in like manner, not the slightest signs of any of these effects were
produced. There is reason, from principle, to believe that an
infinitesimal result is obtainable, but as compared to the water

wire the action was nothing. Yet the wire was c(}ually well and

better insulated, and as regarded a constant current, it was an
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etiaally good coodnctor. This pomt ivas ucerteiiied, by attaching

tbe end of the water wire to one galvanometer, and the end of
the air wire to another like instrument; the two other ends of
the wires were fastened together, and to the earth contact; the

two free galvanometer ends were fastened together, and to the

free pole of the battery : in this manner the current was
divided between the air and water wires, but the galvanometers

were affected to precisely the same amount. To make the

result more certain, these iiibtrumeiits were changed one for the

other, bat the deviations were still alike: so that the two wires

eondueted ^th equal facility*

The cause of the first mults is, upon ooDsidentioii» evident

enough. In oonseqnence of the perfection of the worlonanship, a
Leyden arraogement is produced upon a large scale : the copper wire
becomes charged statically with that electricity which the pole of
the battery connected with it can supply ;* it acts by induction

through the gutta percha (without which induction it could not
itself become charged, Exp. Res. 1 1 77), producing the opposite

state on the surface of the water touching the gutta percha, which
forms the outer coating of this curious arrangement. The g-utta

percha across which the induction occurs, is only 0.1 of an inch

thick, and the extent of the coatings is enormous. The surface

of the copper wire is nearly 8300 square feet, and the surface of

the outer coating of water is four times that amount, or 33000
square feet. Hence, the striking character of the resnlts. The
intensity of the static charge acquired is only equal to the in-

tensity at the pole the battery whence it is derived ; but its

quantity is enormons, because of the immense extent of the Leyden
arrangement; and hence when the wire is separated from the
battery and the charge employed, it has all the powers of a con-
ttderable voltaic current, and gives results which the best ordi-

nary electric machines and Leyden arrangements cannot as yet
^proach.

That the air wire produces none of these effects is simpH*

because there is no outer coating correspondent to the water, or

only one so far removed as to allow of no sensible induction, and
therefore the inner wire cannot become charged. In the air wire
.of the warehouse, the floor, walls, and ceiling of the place con-
stituted the outer coating, and this was at a considerable distance

;

and in any case could only affect the outside portions of the coils

of wire. I understand that 100 miles of wire stretched in a line

through the air« so as to have its whole extent opposed to earth, is

equally inefficient in shewing the effects* and there it must be the
distance of the inductric and inducteous suifares (1483), combined
with the lower specific inductive capacity of air, as compared with
gutta percha, which causes the negative result. Thephenomena alto-

* Davy, Etementi of Chemical Philmopby, p. IM.
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geliier ofler a beantifbl eaie of the ideDtity of static and dynamic
deotricity. The whole power of a considerable battery may in this

way be worked off in separate portions, and measured out in nnits

of static force, and yet be employed afterwards for any or eyery

pnrposc of voltaic electricity.

I now proceed to farther consequences of associated static and
dynamic effects. Wires covered with g^Uta percha, and then in-

cloeed in tubes of lead or of iron, or buried in the earth, or sunk
in the sea, exhibit the same phenomena as those described ; the

like static inductive action being in all these cases permitted by the

conditions. Such subterraneous wires exist between London and
Manchester, and when they are all connected together so as to

make one series, offer above 1500 miles ; which, as the duplications

retorn to London, can be oibeerved by one ^ipenmenter at intervals

of aboot 400 miles, by the introdnetion of galvanometers at these

fetnrna. This wire, or the half, or fourth of it, presented all tiie

phenomena already described ; the only difference was, that as the
iDsulatian was not so perfect, the charged condition feU more
rapidly. Consider 750 miles of the wire in one length, a galvano*

meter a being at the beginning of the wire, a second galvanometer b
in the middle, and a third c at the end :—these three galvanometers

being in the room with the experimenter, and the third c perfectly

connected with the eartli. On bringing the pole of the battery

into contact with the wire through the galvanometer a, that in-

strument was instantly affected ; after a sensible time b w as affected,

and after a still longer time c: when the whole 1500 miles were
included, it retjuircd two seconds for the electric stream to reach

the last instrament. Again all the instruments being deflected,

(of course not equally because of the electric leakage along the

line,) if the battery were cut off at a» that instrument instantly fell

to zero; but h did not &11 until a little while after ; and e only after

a still longer interval;— a current flowing on to the end of the

wire whilst there was none flowing in at the beginning. Again

;

by a short touch of the battery pole against a, it could be deflected

and could fall back into its neutral condition, before the electric

power had reached b ; which in its turn would he for an instant

aHected, and then left neutral before the power had reached c; a
wave of force having; i)een sent into the wire which gradually

travelled along it, and made itself evident at successive intervals of

time, in different parts of the wire. It was even possible, by ad-

justed touches of the battery, to have two simultaneous waves in

the wire, following each other, so that at the same moment that

€ was affected by the first wave, a or 6 was aflfected by the second

;

and there is no doubt that by the multiplication of instruments

and close attention, four or five waves might be obtained at once.

If after making and breaking battery contact at a, a be immediately

ooonectcd with the earth, then additional interesting effects occur.

Ftert of the electricity which is in the wire will return, and passing
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lilmmgh a wxU deflect it in the reverae direction ; 80 tbat currents

will flow out of both extremities of the wire in opposite directions,

whilst no current is going into it from any source* Or if a be
quickly put to the battery and then to the earth, 'it wiO shew a
current first entering into the wire, and then returning out of the

wire at the same place; no sensiUe part of it ever trayeUing on

to 6 or c.

When an air wire of equal extent is experimented with in like

manner, no «nch effects as these are perceived : or if, guided by

princi]ile, the arrangements are such as to be searching, they are

percuived only in a very slight degree, and disappear in comparison

with the former gross results. The effect at tlie end of the very

long air wire (or c) is in the smallest degree behind the effect at gal-

vanometer a ; imd the accumulation of a charge in the wire i&

not sensible.

All these results as to Hm, &o. evidently depend upon the same
condition as that which produced the former effect of static charge,

namely, lateral uukufium ; and are necessary consequences of the

principles of conduction, insulation, and induction, three terms

which in their meaning are inseparable from each other (Exp. Res.

1320, 1326,* 1338, 1561, &c.). If we put a pkte of shell lac upon

a gold leaf eiectFometer and a charged carrier (an insulated metal

bdi of two or three inches diameter) upon it, the electrometer is

diverged : removinc: the carrier, thi?; divergence instantly falls, this

\B inmlationaw^ induction : if we replace the shell lac by metal, the

carrier causes the leaves to diverge as before, but when removed,

though after the shortest possible contact, tlie electroscope is left

diverged, this is conduction. If we employ a plate of spermaceti

instead ol the metal, and repeat the cxperiuieat, we fiiid the diver-

gence partly falls and partly remains, because the spermaceti insu-

ktes and also conducts, doing both imperfectly : but the shell lac

also conducts, as is shewn if time be idlowed ; and the metal also

obstructs conduction, and therefore insulates, as is shewn by simple

arrangements. For if a copper wire, 74 feet in length and ^ of

* 1326. All these considerations impress my mind strongly with the coo-
viction, that insulation and ordinary conduction cannot be properly sepanSed
when ^we are examining into their nature : that is, into the g^eneral law or laws

under which their phenomena are produced. They appear to me to consist in

an action of contiguous particles, dependent on the forces developed In electricsl

excitement ; these forces bring the particles into a state of tension or polarity,

which constitiitPS both induction and imidation ; and bring in this state the

contiguous particles have a power or capability of communicating these forces,

one to the other, by whidi they are lowered and discharge occurs. Every body

appears to discharge (444.987); but the possession of this capability in a greaUr
or smaller degree in different bodies, makes them better or worse conductors,

worse or better insulators: and both induction and condurdrn api^ear to he the

same in their principle and action (1320), except that iii the latter, an effect

common to both is raised to the highest degree, ivheieas in the former, it oocois

in the best cases, in only an almost insensible quantity.
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an inch in diameter, be insulated in the air,

having its end m a metal ball; its end e

connected with the earth, and the parts near

M and e hrought withui half an inch of each

other, as at «; then an ordinary Leyden jar

heing charged sufficiently, its outside, con-

nected with e and its inside with m, will give

a charge to the wire, which instead of tra-

velling wholly through it, though it be so

ezoellent a conductor, will pass in large pro-

portion through the air at s, as a brii^ht

spark : for with such a length of wire, the

resi 'Stance in it is accumulated until it becomes

as much, or perhaps even more, than that of

the air, for electricity of such high intensity.

Admitting that such and similar experiments

shew that conduction ihrougli a wire is preceded bv the act of

induction (1338), then all the phenomena presented by the tuh-

merged or subterranean wires are explained ; and in their explanation

confirm as I think, the principles given. After Mr. Wheatatone
had, in 1834, measured the vdocity of a wave o£ electricity through
a copper wire, and given it as 288,000 miles in a second, I said, in

1838, upon die strength of these principles (1333,) "that the
velocity of discharge through the same mre may be greatly varied,

by attending to the drcumstances which cause variations of

discbarge through spermaceti or sulphur. Tims, for instance, it

must vary with the tension or intensity of the first urgmg force,

which tension is charge and induction. So if the two ends of

th( wire, in Professor Wheatstone's experiment, were immediately

connected with two large insulated metalhc surtaccs exposed to

the air, ^^o that the primary act of induction, after making the

contact for discharge, might be in part removed from the internal

portion of the wire at the first instant, and disposed for the moment
on its surface jointly with the air and surrounding conductors,

then I venture to anticipate, that the middle spark would be more
retarded than before: and if these two plates were the inner and
enter coating of a large jar, or a Leyden battery, then the retar-

dation of that spark would be still greater." Now this is predsdy
the case of the submerged or subterraneous wires, except that

instead of carrying theur surfaces towards the inducteous coatings

(1483), the latter are brought near the former; in both cases the

induction consequent upon charge, instead of being exerted almost

entirely at the moment within the wire, is to a very large extent

determined externally ; and so the discharge or conduction being

caused by a lower tension, therefore requires a longer time.

Hence, the reason why, with 1500 miles of subterraneous wire,

the wave was two seconds in passuig from end to end ; whilst

with the same length of air vrire, the time was almost inappre-

ciable.
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With these lights it is interesting to look at the measured

velocities of electricity in wires of metal, as given by different

experimenters.

MHes per second*

WhefttttODe in 1834» witb copper wire made it 288,000
* Walker in America with telegraph iron wire -* 18,780
• 0» Mitchell, ditto. . ditto. - - 28,524
* Fizean and GionneUe (copper wire) - - 112,680
• Ditto. - - (iron wire) - - - 62,600

t A. B. G. (copper) London and Brussels Telegraph 2,700

t Ditto. (copper) London and Edinburgh Telegraph 7,600

Here, the ditFerence in copper is seen by the first and sixth

result to be above a hundred fuld. It is iurther remarked in

Liebig's report of Fizeau's and Goimelle's experiments, that the

velocity is nut propurtioual to the conductive capacity, and is

independent of the thickness of the wire. All these circomstances

and inoompaitibiMes appear rapidly to Taniah, aa we recognise and
take into consideration the lateral indnction of the wire carrying

the current. If the yelocity of a brief electric, discharge is to be
ascertained in a given length of wire, the simple circnmstances of
the latter being twined round a firame in small space, or spread

through the air through a large space, or adhering to walls, or

lying on the ground, will make a diffu^nce in the results. And
in regard to long circuits such as those described, their conducting

power cannot be understood, whilst no reference is made to their

lateral static induction , or to the conditions of intensity and quantity

which then come mto play; especially in tVic case of sliort or

intermitting currents— for then static and dynamic are continually

passing into each other.

It has already beea said that the couductiug power of the air

and wator wires are alike lor a constant current. This is in

perfect aoeordanoe with the principles and with the definite ehn-
racter of the electric force, whether in the static or current or
transition state. When a voltaic current of a certwn intensl^ is

sent into a long water wire, connected at the further extremity

with the earth, part of the force is in the first instance occupied

in raising a lateral induction round the wire, ultimately equal in
intensity at the near end to the intensity of the battery stream,

and decreasing gradually to the earth end, where it becomes nothing.

Whilst this induction is rising, that within the wire amongst its

particle? is bciuath what it would otherwise be; but as soon as

tile iir&t has attained its maximum state, then that in the wire

becomes proportionate to the battery intensity, and therefore equjils

that in the air wire, in which the same state is (because of the

* Liebig and Kopp's Report, 1850 (translated), p. 168.

t Atfa^ttun, 14th January, 1854, p. 54.
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absence of lateral induction) almost mttantly attained. Then of

(soarse they discharge alike and therefore condact alike.

A striking' proof of the variation of the condnctkm of a whre by
variation of its lateral static induction, is given in the experiment
proposed 16 years ago (1333.) If, using a constant charged jar,

the interval 8, page G, be adjusted so that the spark shHll freely

pass there (though it would not if a little wider), whilst the short

connectintr wires n and o are insulated in the air, the experiment
may he 1 1 peated twenty times without a single failure ; but if

after that, n and o be connected with the inside and outside of an
insulated Leyden jar, as described, the spark will never pass across

9, bat all the charge will go round the idiole of the long wire.

'Wby 18 this ? The quantity of electricity is the same, the wire is

the fiame, its resistance is the same, and that of the air remains
unaltered ; bat because the intensity is lowered* through the lateral

induction momentarily allowed, it is never enough to strike across

the air at 8 ; and it is finally alto^ c ther occupied in the wire, which
in a httle longer time than before, ejects the whole discharge.

M. Fizeau has applied the same expedient to the primary voltaic

currents of Ruhmkorff's beautiful inducting apparatus, with great

advantage. He thereby reduces the intensit\' of these currents at

the moment when it would be very disadvantageous, and gives us

a striking instance of the advantage of viewing static and dynamic
phenomena as the result of tlie same laws.

Mr. Clarke arranged a Bains' printing telegraph with three pens
so that it gave beautiful illustratiuas and records of facts like those

stated : the pens are iron wires, under which a band of paper imbued
with ferro-prussiate of potassa passes at a regular rate by clock-work

;

and thus regular Imes of prussian blae are produced whenever a
corrent is transmitted, and the time of the current is recorded. In
the case to be described, the three lines were side by side, and about

O.I of an inch apart. The pen m belonged to a circuit of only a few
feet of wire, and a separate batter\' ; it told whenever the contact key
was put down by the finger; the pen n was at the earth end of

the long air wire, and the pen o at the earth end of the long
subterraneous wire ; and by arrangement, the key could be made to

throw the electricity of the chief battery into either of these wires,

sinuiltaneously with the passage of the short circuit current through
pen m. When pens m and n w^ere in action, the m record was a

regular line of equal thickness, shewing by its length the actual time

during w bich the electricity flowed into the wires ; and the n record

was an equallv rc ^ular line, parallel to, and of equal length with the

former, hut ihe itast degree behind it; thus indicating that the long

air wire conveyed its electric current almost instantaneously to the

lurther end. But when pens m and o were in action, the o line did

not begin until some time after the m line, and it continued after the

m line had ceased 1. e. after the o battery was cut off. Furthermore, it

was faint at first, grew up to a mazimam of intensity, continaed at
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that as long as battery contact was contmued, and then graduiDf
dimiDishcd to nothing. Thaa the record o shewed that the wave of

power took time in the water wire to reach the further extremity
; by

its first faintne?^, it ''liewed that power wr« con?uTned in the exertion

of lateral static induction along the wire
; by the attrunrncnt of a

maximum and the after equality, it shewed when this induction had

become proportionate to tlie intensity of the battery current ; by its

beginning to diminish, it shewed when the battery current was cutoff;

and its prolongation and gi aduiii diminution shewed the time of the

outflow of the static electricity laid up in^the wire, and the consequent

regular faUing of the Indaetion which had been aa regularly raised.

With the pens m and o the convenioii of an inlermiltiDg into a

ocmtiDnous current oonld be beantifolly shewn ; the earth wire by the

static induction which it permitted, acting in a manner analogoos to

the fly wheel of a steam engine, or the air spring of a pump. Thos

when the contact key was regularly bat rapidly depressed and raised,

the pen m made a series of short lines separated by intervals of equal

length. After four or more of these had passed, then pen o, belong-

ing to the subterraneous wire, began to make its mark, weak at first,

then rising to a maximum, but always continuous. If the action of

the contact key was less rapid, then alternate thickening, and attenua-

tions appeared in the o record ; and if the introductions of the

electric current at the one end of the earth wire were at still lon^r

intervals, the records of action at the other end becanie entirely

separated £rom each other. All shewing most beautifully, how the

individual cnrrent or wave, once introduced ' into the wire^ snd

never ceasing to go onirard in its coarse, could be aifeeted in its

intensity, its time, and other drcamstances, by its partial oceopstka

in static uidaction.

By other arrangements of the pens n and o, the near end of the

aobterraneoas wire could be connected with the earth immediately

after separation from the battery; and then the back flow of the

electricity, and the time and manner thereof, were beautifully

recorded ; but I must refrain from detailing results which have

already been described in principle.

Many variations of these experiments have been made and may

be devised. Thus the ends of the insulated battery have been

attached to the ends of the long subterraiicuas wire, and then

the two halves of the wire have given back opposite return cur-

rents when connected with the eaith. In such a case tiie wire is

positive and negative at the two extremities, being permanently

sustained by its length and the battery, in the same conditiQa

which is given to £e short wire for a moment by the L^ea
discharge (p. 351) ; or, for an extreme but like case, to a filament of

shell lac having its extremities charged positive and negative.

Colomb pointed out the difference of long and short as to the

insulating or conducting power of such filaments, and like difference

occurs with long and short metal wires.
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The character of the phenomena described in this report, induces

me to refer to the terms intensity and quantity as applied to electricity ;

terms which I have had such freqaeut occasion to employ. These
terms, or equivalents for them, cannot be dispensed witli In those who
«tudy both the static and the dynamic relations of electricity

;
every

current where there is resistance has the static element and induction

involved in it, whilst every case of insulation has more or less of the

dynamic element and conductiou ; and we liave seen that with the

same voltaic source, the same current in the same length of the same
wire, gives a dtfibieiit resolt as the intensity is made to tbit> intli

sriatioDS of the induction around the we. The idea of intensity

or the power of overcoming resistance* is as necessary to that of elec-

tricity, either static or current, as the idea of pressure is to steam in

a boiler, or to air passing through apertures or tuhes ; and being
independent of the idea of quantity, we must have language com-
petent to express both relations. Furthermore. I have never found
either of these terms lead to any mistakes regarding* electrical action,

or give rise to any false view of the character of electricitv or its

unity. I cannot find other terms of equally useful sio^iiiticauce with

these; or any which, conveying the sanie ideas, are not liable to

such misuse as these may be subject to. It would be affectation,

therefore, in me, to search about for other words ; and besides that,

the pj e6.ent subject has shewn me more than ever their great value

and peculiar advantage in electrical language.

[M.FABADAT.]

The fuze referred to in page 347, is of the foUowmff nature.

Some copper wire was covered with sulphuretted gutta per(£a ; after

some months it was found that a film of sulphuret of copper was
formed between the metal and the envelope ; and further, that when
half the gutta percha was cut away in any place, and then the copper
wire removed for about J of an inch, so as to remain connected only

by the film of sulphuret adhermg to the remaining gutta percha, an
intensity battery could cause this sulphuret to enter into vivid igni-

tion, and fire gunpowder with the utmost ease. The experiment was
shewn in the Lecture-room, of firing gunpowder at the end of eight

miles of single wire. Air. Faraday reported that he had seen it fired

through 100 miles of covered wire immersed in the canal, by the use

of this fuze.
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WEEKLY EVENING MEETING,

Friday, January 27.

Col. Fbilip J. Yorkb, F.R.S., Pres. Chem. Soc., in the Chair.

John TtNDALL, Es^., Ph. D., F.iLS.»

PaomaOR ovNatobal Philosopbt, Royal iNsriTinnoii.

On the FihrttiUm and Tones produced kff the Coniaet tif Bodiee hmmig
different Ten^^erahtree*

In the year 1805, M. Schwartz, an inspector of one of the amdtbg
works of Saxony, placed a cup-shaped mass of hot silver upon a cold

anvil, and wa? «urpriped to find that musical tones proceeded from

the mass. In the autumn of the same year, Professor Gilbert of

Berlin visited the biaelting works and reju atc d the expenment. He
observed, that the sounds were accompauied by a quivering of the

hot silver, and that when the vibrations ceased, the sound

ceased also. Professor Gilbert merely stated the facts, and made no

attempt to explain them.

In the year 1829, Mr. Arthnr TVevelyan, being engiiged in

spreading pitch with ahot pkstering iron, and once obsenriiig&t Ubit

iron was too hot for his purpose, he laid it slantingly agunst aUock
of lead which chanced to be at hand ; a shrill note, wUch he com*

pared to that of the chanter of the small Northumherland pipes, pro-

ceeded from the mass, and, on nearer inspection, he observed that the

heated iron was in a state of vibration. He was induoed by Dr.

Reid of Edinburgh to p^iri^ue the subject, and the results of his

numerous experiments were subsequently printed in the TVansactions

of the Royal Society of Edinburj^h.

On the 1st of April, 1831, these singular sounds and vibrations

formed the subject of a Friday Evening Lecture by Professor Faraday,

at the Royal Institution. Professor Faraday expanded and further

established the explanation of the sounds given by Mr. Trevelyao

and Sir John Leslie. He referred them to the tapping of the hot

mass against the cold one underneath it, the taps being in many esses

snffidently quick to prodnce a high mnaical note. The alternate ei*

pension and contraction of the cold mass at the pomts where the but

rocker descends upon it, he regarded as the sustaining power of tbe

vibrations. The superiority of lead he ascribed to its great expansi-

bility, combined with its feeble power of conduction, which Istter

prevented the heat from being quickly diffused through the mass.

Professor J. X>. Forbes of Edinbargh was present at this Lcctai«»

Digitized by Google



1854.] OF THB BOTAL IRSTITCTION, 357

nn^ not feeling satisfied with the explanation, undertook the further

examination of the subject; his results are described in a highly

ingenious paper communicated to the Royal Society of Edinburgh in

1833. He rejects the explanation supported by Professor Faraday,

and refers the vibrations to ** a new species of mr clianical agency in

heat a repulsion exercised by the heat itself on passing froiii a good
conductor to a bad one. This conclusion is based upon a number of

general lawa ealablklied by Phifeasor Fcwbea. If flifise kwa be
oomctt tiben indeed a great 8tep bus been taken towards a knowledge
of the intimate nature of beat itself, and this consideration was w
Lecturer's principal stimulus in resuming the examination of the
subject.

He had already made some experiihents, ignorant that the subject

bad been further treated by Seebeck, untU informed of the fact by
Professor Magnus of Berlin. On reading Seebeck's interesting

paper, he found that many of the results which it was his intention

to seek had been alreadv obtained. The portion of the subject

which remained untouched was, however, of suMcient interest to

induce him to prosecute his original intention.

The general laws of Trofessor Forbes were submitted in snccession

to an experimental examination. The first of these laws affirms that

the vibrciions never take place between substances of the same nature.**

This the Lecturer found to be generally the case when the hot

rocker rested upon a block, or on the edge of a thick plate ofthe same
metal ; but the case was quite altered when a thin plate of metal

was used. ThoB, a copper rocker laid upon the edge of a penny- .

piece did notvibrate permanently ; but when the ccnn was beaten out

by a hammer, so as to present a thin sharp edge* constant vibrations

were obtained. A silver rocker resting on the edge of a half-crown

refused to vibrate permanently ; but on the edge of a sixpence con-

tinaous vibrations were obtained. An iron rocker on the edge of

a dinner knife gave continuous vibrations. A liat brass rocker

placed upon the points of two common brass pins, and having its

handle suitably supported, gave distinct vibrations. In these ex-

periments the plates and pins were fixed in a vice, and it was found

that the thinner the plate, within its limits of rigidity, the more
certain and striking was the effect. Vibrations were thus obtained

with iron on iron, copper on copper, brass on brass, zinc on zinc,

ailver on Bilver« tin on tin. The Ikt might be extended, but the

cases cited are sufficient to shew that the proposition above cited

cannot be regarded as expressing a ** general law."
Hie second general law enunciated by Professor Forbes is* that

" bothmibUanmnmi he metallic** Tliisisllie law which first attracted

the Lecturer's attention. During the progress of a kindred enquiry,

he had discovered that certain non-metallic bodies are endowed with

powers of conduction far higher than has been hitherto supposed,

and the thought occurred to him that such Iwdies might, by suitable

treatment, be made to sup})ly the place of metals in the production

of vibrations. This anticipation was realized. Rockers of silver^
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copper, and brass, placed iipoii tibe natond edge of apriam of rock-

eryatal, gave dietinct tones; on the clean edge of a cabe of f^uor

apar, the tonea were still more musical; on a oaass of rock-salt the

vibrations were very forcible. There is scarcely a substance, metallic

or non-metallic> on which vibrations can be obtained with greater

ease and certainty than on rock-salt. In most cases a high tempera-

ture is necessary to the production of tlie tones, but in the case of rock-

salt the temperature need not exceed that of thu blood. A new and
singular property is thus found to belong to this already remarkable

substance. It is needless to enter into a full statement regarding the

various minerals submitted to experiment. Upwards of twenty

non-metallic substances had been examined by the Lecturer, and
diatinct vibrattona obtained with every one of them,

Tlie number of exceptiona here exhibited far ezoeeda that of the

BubBtanoea which are men^oned in the paper of Professor Forbea,

and is, it was imagmed^ aufficient to shew that the second general

law is untenable.

The third general kw states, that " The vibrations take place with

an intensity proportional (within certain limits) to the difference of

the conducting powers of the metals for heat, the metal having the

least conducting power, bein;:::: necessarily the coldest." The evidence

adduced against the first law appears to destroy this one also ; for if

the intensity of the vibrations be proportional to the difference of

the conducting powers, then, where there is no such dilierence, there

ought to be no vibrations. But it has been proved in half a dozen
cases, that vibrations occur between different pieces of the tame
metal. The condition stated by Professor Forbes was, however,
reveraed. Silver stands at the head of conductors ; a atrip of the

metal waa fixed in a vice, and hot rockers of braaa, copper, and iron,

were successively laid upon ita edge : distinct vibrations were ob-
tained with all of them. Vibrations were also obtained with a brass

rocker which rested on the edge of a half-sovereign. These and
other experiments shew that it is not necessary that the worst eon-
doctor should be the cold metal, as afHrmed in the third general law
above quoted. Among the metals, antimony and bismuth were
found perfectly inert by Professor Forbes; the Lecturer however
had obtained musical tones from both of these substances.

The superiority of lead as a cold block, Professor Faraday, as
already stated, referred tu its high expansibihty, combined with its

deficient conducting power. Against this notion, which he con-
siders to be " an obvious oversight," Professor Forbes couluuds in

an ingenious and apparently unanswerable manner. The vibrations,

he nrges, depend upon the difference of temperature existing between
the rocker and the block ; if the latter be a bad oondnctor and
retain the heat at ita auifiice, the tendency is to bring both the anrfacea

in contact to the same temperature, and thus to &p the vibration

inatead of exalting it. Further, the greater the quantity of heat
transmitted from tbe rocker to the block during contact, the greater

must be the expansion, and hence, if the vibrations be doe to thia
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cause, the effect must be a maximum when the block is the best

conductor possible. But Professor Forbes, in this argument, seems

to bave us^ed the term expansion in two different senses. The ex-

pansion which produces the vibration is the sadden upheaval of the

point where the hot rocker comes in contact ivith the cold mass un-
derneath ; but the expansion due to good conduction would be an
expansion of the general mass. Imagine the conductive power of

the block to be infinite, that is to say, that the heat imparted by the

rocker is instantly diffused equally throughout the block; then,

though the general expansion might he very great, the local expan*
sion at the point of contact would be wanting, and no vibrations

would be possible. The inevitable consequence of good conduction

ie, to cause a sudden abstraction of the heat from the point of contact

of the rocker with the substance underneath, and this the Lecturer

conceived to be the precise reason why Professor Foi b( ? had failed

to obtain vibrations when the cold metal was a good conductor. He
made use of blocks, and the abstraction of heat from the place of

contact by the circumjacent mass of metal, was so sudden as to ex-

ting-uish the local elevation on which the vibratiuus depend. In the

experiments described by the Lecturer, this abstraction was to a

great extent ayoided, by reducing the metallic masses to thin laminae,

and thus the very experiments adduced by Professor Forbes against

the theory supported by Professor Faraday, appear* when duly

considered, to be converted into strong corroborative proofs of the

coirectn^ss of the views of the philosopher last mentioned.

[J. T.]

WEEKLY EVENING MEETING.

Friday, February o.

Right Hon. Babon Parks, Vice-Frestdent, in the Chair. >

W. R. Gbovb, Esq., Q.C., F.R.S.

On tli£ I 'roHsnussioji of Electricity by Flame and Gases,

In the year 17dO, Mr. Stephen Grey, a pensioner of the Charter

House, was led by pursuing a series of ingenious experiments, to the

imjiortant discovery that bodies might be divided into two dasses*

conductors and non-conductors of Electricity. Subsequent dis*

coveries led to the knowledge that different bodies conduct Elec-

tricity, not only very differenfiy as to degree, but nh o differentiy as

to mode, and as to the changes which the bodies themselves ex-

perience while conducting electricity. We thence get conduction

without apparent change, as by the metcils,— conduction dependent

upon chemictd chauge, as by Electrolytes ; and then again in effects

of transmisrsiun not usually included under the term conduction, we
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get the discharge by curying or ooiiTection» and by dismptioo, aa
in til e fpark.

In the year 1852, Mr. Grove comnmnicated at an Evening
Meeting of the Members of the Royal Institution, liis researches on
the disruptive discharge, shewing hy the oxidation and redaction of
the terminal surfaces, a state of chemical polarity in the gaseous

intervening medium, Euitecedent to the discharge, the discharge

consisting of a subversion of this polarity attended with intense

local heat, and a tranamisrion of ndnute partides of the tenainals

between which it tiKk place.*

In what may be termed Ftaenmatic Electricity, or the dectrical

eflfects produced on and by gases, there seems some reason to believe

that the molecules conduct* or in other words that at indefinitely

minnte spaces, electricity can pass without the phenomena of dis-

ruptive discharge : for instance in the gas battery, either the mole-
cules must conduct, or the gasea must by contact with the platinum
be bron^'-lit into a liquid «tate.

The effects of rarefaction on gases (as by the air-pump) tends to
render the disruptive discharge more facile, and to enable electricity

of the same degree of intensity to pass across much larr^er spaces
than it would when transmitted across gases in a dense state.

The next eiitjuiry is whether the effect of rarefaction by hcat 13

the same as that by mechanical attenuation ; and heated gas was
shewn by Mr. Grove to fiacilitate the disruptive discharge of elec-
tricity : so strikingly was this evidenced with flame, that when the
flame of a spirit lamp was held near tiie terminal point of the coil
apparatus of Ruhmkorff', (the coatings of a Leyden phial being ocm-
nected with the secondary coil, and the terminsds being separated to
a distance far beyond that at which the spark would pass in cold
air), the spark darted to and along the margin of the flame, and
conld be curved or twisted about in any direction, at the will of the
experimenter, giving a striking illustration of the crooked form of
lightning, and of the probable reason why it does not pass in straig-ht

lines, the temperature of the air being different at different points of
its passage, and much of this variation of temperature being in all
probability occasioned by the mechanical effect on the air of the
discharge itself.

No amount of rarefaction has hitherto shewn any thing like
eanductum in gases at ordinary temperatures; but on the other hand
flame does give distinct evidence of conduction without disruptive

discharge, and an experiment was made demonstrating this.

Is tluB effect of flame due simply to its consisting of highly heated
gas ? or is it due to the chemical action taking place throughout the
whole structure of the flame?

When closely approximated metals are brought to the point of
visible ignition, signs, but very feeble signs of transmission of elec-
tricity take place, M. £, Becquerel has recently published some

• Phil. Trww. 18S2, p. 87.
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very interesting experimenta on this subject, ''^ and Mr. Grove not hj
means of M. E. Becqaerd's plan, but by igniting by the Yoltaie

battery two platinam wires placed close to each other in an ex-
hausted receiver, and connecting them with a third voltaic battery,

had obtained slight deflections of a dehcate galvanometer.

Tiiese effects are however far inferior to those shown by flame,

and ap])ear to depend more upon the state of the terminals than
upon the state of the intervening gas :—thus, until the terminals

attain a red heat, no transmission takes place, whatever be the

degree of atteniiatiini of the gas ; while if the terminals have attained

a red heat, the curreot is much more easily transmitted by rare than

by dense gas. Thus alteratioiis in the density of the gas do not

appear to affect the trasmiseion, until a certain definite change has

taken place in the state of the terminals. Reasoning from these

efiects, and bearing in mind the efiect of rarefied gas on the

raptive discharge and the quad^radiation of matter in the phenomena
elicited by Moser and others* Mr. Grove inclined to the opinion

that the transmission across heated gas difiered specifically from that

across flame, the former being in some respects analogous to the
disruptive* while the latter resembled the electrolytic discharge.

Flame moreover has been observed to conduct better in one
direction than another, and the question next arises will flame produce
or generate a voltaic current? M. Hankel and M. Rnff have
published papers shewing, by the use of highly sensitive galvanome-

ters, a current apparently produced by flame, which passes from the

upper to the lower part of the flame. M. Bufl' attributes this

current to thermo-electricity—the flame being a conductor and two
metals in contact with different parts of it, the thermo- current
passes from the hotter to the cooler metal, and hence the result.

Mr. Grove in studying this subject, and without having then read

Hie papers of Hankel and Bufift found the results so varyhag in ordi«

nary flame that he conld come to no satisfactory condnsion : be was
then led to think, that as in the flame of the blow-pipe, the direction

or hne of eombos^n is more definite than in (ndinary flame, he
might get more definite results. He experimented with the latter

flame, and immediately got very distinct evidence of a current not

due to thermo-electricity, as it could be made to conquer both the

effect of the thermo-flame- current noticed by Buff, and of any thermo-
current excited in the junction of the wires exterior to the flame.

This current which Mr. Grove termed the flame current proper,

move? from the root towards the point of the blow-pipe flame— the

best points for placing the collecting spirals or plates of platinum being

for the one a little above the root or base of the blue cone, and for the

other, in the full vellov. tiame a little beyond the apex of the blue cone.

As the latter nielal is much mure heated than the former, the

thermo-flame-current is opposed to, and though it by no means
destroys, it tends to weaken the efl^ of the flame current proper

;

* Annales de Clumie, Nov. 1653.
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if then this metal can be adventitiously cooled, we should have the

two currents cOooperetiDg, instead of conflicting ; and so experiment

proved, for by using a capsule of platinum filled with water in the

full flame, and a coil or sheet of plntiruim foil at the base, a very

marked current resulted. By an an ^^ini^ m a row of jets worked by a

larg-e hellows a sheet of platinum toil placed just over the roots of

the flames, and a trough of platinum tOil tilKd witii water just

beyond the points of the hlue cones, the iaigc galvanometer of the

Institution was deflected to 30° or 40°, so as to be easily visible to

the audience j the deflection being in the reverse direction upon re-

versing the connectums respectively with the plate and trough.

The same apparatos will tho readily decompose iodide of potas-

siam; iodine being evolved at the platinum point in connection

with the trongh.

There was another apparatus on the table for arranging the flame

battery as an intensity series. The direction of the cwrent is from

the points in the flame where combustion commences, to those where

it concludes ; it appears to be transmitted by a chain of chemical

action taking place between these. Though speaking with some

reserve on the theory of the phenomenon, Mr. Grove could at

present see no objection to its being regaided as a current produced

by chemical action ; the platinum at the commencement of action

representing the zinc which burns or combines with oxygen ; that

at the conclusion, representing the platinum, or the points where

chemical action concludes, and a tendency to reduction or de-

oxidation is manifested. The distinction being that the generative

chemical action, instead of taking place, as in the ordinary battery

only at the zinc surfoce, and being simply transmitted by the

electrolyte, takes place throughout the intervening section of flame

;

and thus, within certain limits, the intensity of the electricity

increases with the distance of the plates, instead of decreasing as

in the ordinary battery. [W. R. G.]

GENERAL MONTHLY MEETING,

Monday, February 6, 1854«

William Folb, £s<i., M.A., F.R.S., Treasurer and Vice-PreBideat,

in the Chair.

Archibald Boyd, Esq. Matdiew Noble, Esq.

John Hall Gladstone, Esq., John Percy, M.D., F.R.S.
Ph. D., F.K.S. Samuel Petrie, Esq.

W ilUam Scurfield Grey, Esq. Michael WiUs, Esq.
Thomas Haig, Esq.

were duly dected Members of the Royal Institution.
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The following Presents were announced ; and the thanks of the

Members returned for the same :
—

From
Actuaries, Instihtte of—^ The Asstirance Magazine, No. 14. 1854. 8vo.

AgricuUurai Society, Royal— Journal, Vol. XIV. Part 2. 8vo. 1853.
Americttn Academy of ArU ond ^d6nce»» Memoirs, New Series* VoL V.

Part 1 . Cambridge, U. S. 1853.
Art- Un ion of London— SeveDteenth Annual Report. 8vo, 1853.

Almanac for 1 854.

AMbB Society of Bengal— Journal, No. 236. 8to. 1853.
Attronomical Society, Royal— MonthlyNotices, Vol.XIV. Nos. 1,2. Svo, 1853,
Barnard, George, Esq. [the Avthior)— Handbook of Foliage and Foreground

Drawing. 16mo. 18')3.

Basel, I^aturforschende 'Gtfteilscliaft— Bericht uber die Verhaiidlungen, vom
Aug. 1650 bis Juni 1852. 8vo. Basel, 1852.

Bell, Jacob, Esq. (the Editor) — Pharmaceutical Journal, Jan. and Feb. 1854.
Bodichon, Dr. [the Author) - De I'Humanit^ Gdnc-se. 8vo. Alger, 1854.

Projetd'un Exploration d'Alger it Tombouctuu par le Sahara. 8vo. Paris, 1849.
Bombay Branch of the Royal Atiatic iSocie/y — Journal, No. 1—18. 8to.

Bombay, 1841-53.

Bosanquet, J. W. {the Author) — The Fall of Nineveh and the Reign of Sen-
nacherib, chronologically considered with a view to the Readjustment of
Sacred and Profane Chronology. 8vo. 1853.

Boosey, Messrs. {the Publishers)— The Musical World for Jan. 1854. 4to.
Brithh Architects, Royal Institute of— Proceedings, Dec. 1853 and Jan. 1854.
Chemical Society— Quarterly Journal, No. 24. 8vo. 1854.

Oke&hire, Edward, Esq. Assist. Sec. Statist. ^»oc. (the Author) — Results of the
Census of Great Britain in 1851 ; with a Description of the Machinery and
Processes employed to obtain the Returns. 8vo. 1 8.5.3.

difil Ens^ineers, Institution of— Proceedings, Dec. 1853 and Jan. 1S54. Svo.

De Brock, A/., Ministre des Finances de Russie— Annales de I'Observatoire

Physique Central de Russie, &c., par A. Kupffer. Ann^e 1850. 2 vols.

4to. St. Pdtersbourg, 1853.
Compte-Rendu Annuel du Directeur de TObservatoire Phynque Central de
Russie pour I'Annee 1852. 4to. 1«53.

De la Rue, Harren, F.R.S.. M.R.i.— Saturn as seen with a Newtonian Equa-
torealof 13 inches aperture, Nov. 1852. (Warren DelaRue, delt.) En-
graving. 1853.

Demidof, the Prince— Observations Mcteorologiques faites k Nijne Taguilsk

(Monts-Oural), Gouvernementde Perm. Annies 1850-1. 8vo. Paris, 1852.

Auf /iuImi Company, the Hon.— Magnetical and Meteorological Observations
made at Bombay in 1849. 4to. 1852.

Editors— The Athenfcum for Dec. 1853, and Jan. 1854. 4to.

The Medical Circular for Dec. 1853, and Jan. and Feb. 1854. 4to.

The Practical Mechanic's Journal for Jan. and Feb. 1854. 4to.
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WEEKLY EVENING MEETING,

Friday* Felimary 10.

Right Hon. Babon Pajuob* Vlee-nresideiit, in the Chair.

PaonMOR OwxN, F.R.S.

On the Structure and Homologies of Teeth,

The Lecturer commenced by observing that, although the teeth

were omong the least vitalised of animal parts, and commonly
possessed no power of repairing fraetore or decay, they presented

many phenomena of anatomical, physiological, and homological
interest, a selection from which he proposed to offer as the sub-
ject of the evening's discourse.

Any hard body attached to the wallsand projectiDg into the cavity

of the mouth, where it is exposed to view when the month is

open, is called a tooih : but the parts properly so called, are those

'which consist of a gelatinous basis, hardened by earthy salts, in

which the phosphate of lime predominates. Such teeth are pecu-

liar to the Vertebrate Classes. In them they present manifold

varieties as to number, size, form, structure, position, and mode
of attachment, but are principally adapted for seizing, tearing, di-

viding, pounding, or i^rindiriL'" the food ; in some species they are

modified to serve as torniidable weapons of offence and defence
j

in others as aids in locomotion, means of anchorage, instruments

for uprooting or cutting down trees, or for transport and working
of building materials

j
they arc characteristic of age and sex 3 and

in man they have secondary relations subservient to beauty, and to

speech.

Teeth are always intimately related to the food and habits of the

unimal, and are therefore highly interesting to the physiologist

:

they form for the same reason important guides to the naturalist

In the dassificatioa of animals | and flidr valuer as zoological

characters, is enhanced by the facility with which, from their

position, they can be examined in living or recent animals j whilst

the dniability of their tissues renders them not less ava&able to

the palasontciogist in the determination of the nature and affinities

of extinct species, of whose organisation they are often the sole

remains discoverable in the deposits of former periods of the

earth's history. «

Teeth are not of an uniform tissue or substance like bone : that

which forms the body of the tooth is called " dentine 1*' the tissue

which forms the outer crust is called " cement ;** and in most
Vertebrata a third substance is situated between the dentine and

cement, called " enamel.'* The characteristics of these three

DD5
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primary tissues of n tooth were briefly defined : they differ io

hardnrs-^, the cement being least dense, the enumel most.

The tubular structure of the dentine relates to the disposition

of the bard material so as best to resist pressure, and to the cir-

culation of plasma, transuded from the pulp through the dentioe,

80 as to maintain a certain^ though languid^ vitality of the

tissue.

Some secondary modifications of the chief tissue of teeth were
noticed under the names of o8teo*dentine, vaso-dentine, vitro-

dentine^ dendro^dentfne and labynntlKHletitine s the latter highly

complex and beautiful modificatioD^ being due rather to a naodU
fication of disposition, than of composition the dentine itself.

The sittgidar itbyrinthic interblending of the deiiftine and cement,
reaches its maximutti of complexity in the teeth of some gigantic

extinct batnicldan Reptiles, from the Triassic fermations, cailleil

from their disthict peculiarities " Labyrinthodonts.*'

The chief varieties in the form of the teeth in Fishes were then
enumerated, and More especially illustrated in the predatory Pike*

the Tegetarian'Cbrp, the shell-crushing Myliobates and the coral-

browzing Scarus. The elastic attachment of the teeth of the
Irophius, and the mode of growth and succession of the Sbark*e
numeroiis teeth were explained.

From the class of Reptiles examples of dental structure were
selected ;

from tlie Serpent-tribes, in relation to the poison-appa-
ratus, and from the Crocodile, in respect of the constant suoces-

sion and displacement of the teeth. The structure of the teeth

of the extinct Iguanodon and Megalosaurus was also noticed.

The Mammalian class might he divided in regard to the sue-

cession of the teeth, into two groups—^the Monophyodonts, or
those tliiit generate but one set of teeth, and the Dipliyodonis, or
those that generate tWo sets of teeth.

The Monophyodimts include the Cetacea and the Brula (JSden-

UUa of'Cnvier)^ all the other Ordiers are Diphyodottts.

The teeth of tlie Maiminalia> especially the Diph) odonts^ havte

usually to ihuch mote definite and complex a form than those of
fishes and reptiles, that three parts are recc^ised in them : «(s.

the ** fhng,*' the neck/* and this crown.*' The fang or root
(radix) is the mserted part 3 the crown (corotta) the exposed
part; and the constriction which divides these is called the neck
(cervix). The term "feng" is properly given only to the im-
planted part Of a tooih of restricted growth, which Ihng gradually

tapers to its extremity ; those teeth which grow uninterruptedly

have not their exposed part separated by a neck from their im-
planted part, and this generally maintains to its extremity theaame
shape and size as the exposed crown.

It is peculiar to the class Mammalia to have teeth implanted hi

sockets by two or more fangs j but this can only happen tu teeth

of limited growth, and generally characterises the molars and
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premolars ; perpetually growing teeth require the base to be k^t
8im|ile and widely excavated for the persistent pulp. In no mam-
mlferous animal does anchylosis of the tooth with the Jaw con-

stitute a normal mode of attachnient. Each tooth has its par-

ticular socket, to which it firmly adheres by the close co-adapta-

tion of their opposed surfaces, and by the firm adhesion of the

alveolar periosteum to the organised ceuieut which invests the fang

or fangs of the tooth.

True teeth implanted in sockets are confined, in the Mamma-
lian class, to the maxillary, preniaxillary, and mandibular, or

lower maxillary bones, and form a single row in each. They may
project only from the pre maxillary bones, as in the Nar^'hal, or

only from the lower maxillary bone, as in Ziphius ^ or be apjiarent

only in the lower maxillary bone, as in the Cachalot 3 or be liiaited

to the superior and inferior maxillaries^ and not present in the

premaxillaries, as in the true Ruminams and most Bruta.

The teeth of the Mammalui usually consist of hard unmcular
dentine, defended at the crown by an inyestment of enamel, and
everywhere surrounded by a coat of cement. The coronal cement
la of extreme tenuity in Man, Quadrumana, and terrestrial Car-

nlvora j it is thicker in the Herbivora, especially in the complex
grinders of the Elephant j and is thickest in the teeth of the

Sloths, Megatherioids, Dugong, Walrus, and Cachalot. Vertical

folds of enamel and cement penetrate the crown of the tooth in

the Ruminants, and in most Rodents and Pachyderms, charac-

terising by their various forms the genera of the last two orders

}

but these folds never converge from equidistant points of the

circumference of the crown towards its centre. The teeth of the

quadrupeds of the order Bruta {Edentata, Cuv.) have no true

enamel; this is absent likewise in the molars of the Dugong and

the Cachalot. The tosks of the Narwlial, Walrus, Dinotherium,

Mastodon, and Elephant, consist of modified dentine, which, ia

the last two great prol)(>scidian animals is properly called ** ivory,"

and is covered by cement.

The Dolphins and Arniadiiios present little variety in the shape
of teeth in the same animal, the teeth are often very numerous

;

and this sameness of form is characteristic of most of the mono-
phyodonts.

In almost all the other Mammalia, particular teeth have special

forms for special uses : thus, the front teeth, from being commonly
adapted to effect the first coarse division of the food, have been

called cutters or tacifon ; and ^e back teeth, which complete its

comminution, grinders or motars} large conical teeth, situated

behind the incisors, and adapted by being nearer the insertion

of the biting muscles, to act with greater force, are called

holders, tearers, laniaries, or more commonly canine teeth, from
being well developed in the dog and other Camivora, although

they are given, likewise, to many vegetable feeders for defence

or combat : e. g. Musk-deer.
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Molar teeth, which are adapted for iiKistieation, have either

tuberculate, or transversely ridged, or flat sunnnits, and usuaUy

are eitln i surrounded by a ridii^e of enamel, or are traver-ed by

similar ndges arranged iu various |iattern;5. Certain molars ia

the Dugong, the M\lL>don, and the Zeuglodon, are so deeply in-

dented laterally by opposite lone^itudinai grooves, as to appear,

when abraded, to be composed ot twu cylindrical teeth cemented to-

gether, and the transverse section of the crown is bilobed. The
teeth of the Glyptodon were fluted by two analogous grooves oa

each aide. The large molars of the Capybara and Elephant have

the GfowD deft into a nnmerooa series of compressed transverse

plates^ cemented together side by side.

The modifications of the crown of the molar teeth are those

that are most intimately related to the kind of food of the animal

possessing them* Illustrations were gi?en of the chief of these

modifications in the purely Carnivorous mammals, where the

molars are simple, trenchant, and play upon each other like scissor*

blades; in the mixed feeding species where the working sai^ue

of the molars is tiattened or tuberculated : in the insectivorous

species where it is bristled with sharp points t and in the purely

herbivorous kinds, where the broad grinding surfaces of the teeth

are complicated by folds and ridges of the enamel entering the

substance of the tooth : the most complex forms being presented

by the Elephants.

Teeth of each of the kind above determined, and arbitrarilv

named ** incisors," *' canmes,'* "molars," have receiNed other

special names, in regard to certain peculiarities of form or other

property 5 and the ablest comparative anatomists bin e been led

astray in determining their homologies when they h;ue suHered

themselves to be guided exclusively by morphological characters.

The small anterior grinding teeth in the human subject have been

called '* bicuspids." The penultimate upper tooth and the last

lower tooth in the Lion are termed, from their peculiar form,
" sectorials,'* or *' carnassial teeth," " molaires camassi^res itf

Cuvier. Teeth of an elongated conical form, projecting consider-

ably beyond the rest, and of uninterrupted growth, are called

tusks
;
" such are the incisors of the Elephant and Dugong, and

the canines of the Boar and Walrus : the long and large incisors of

the Rodents have been termed, from the shape and structure of
their cutting edge, scalpriform or chisel-teeth, ^'dentei scalpram,**

The inferior incisors of the flying Lemurs {Gaieopithecus) have the

crown deeply notched like a combj and are termed ''denies pectU

nati** The canines of the Baboons are deeply grooved in front,

like the poison fangs, '* denies canaliculati,'* of some serpents*

The compressed conical crowns of the molar teeth of the small

clawed seals, Slcnorhynrfmf;^ arc divided either like a trident into

three sharp points, or like a saw, into tour or five points; the

molars of the great extinct Zeuglodon had a similar form i
such

Digitized by Google



1854.1 OT TBS AOTAL INSTITUTION. 369

teeth have been called denies serrati. But the philosophical course

of the knowledge of nature tends to explode needless terms of art,

invented for unimportrint varieties, and to establish and fix the

meaning of tbose words that are the sigas of determinate species

ot things.

The Cuviers divided the molar series of teeth, according to their

form, into three kinds: *' false molars," " carnassiaLs," and " tu-

bercular molars ;
*' and, in giving the generic ciiaracters of

Mammalia, based the dental formulas on this system : thus tbe

gcDus FbUm is cbaracterised as ha?iog "lausses molaires ^—
^'

carnassi^res \—r tuberoulcuses i—^ ; =|."1—1 O—O o

In a diagram of the leadini.'- modifications of Diphyodont denti-

tion, an uninterriii)ted line marked ** Cuvier " was made to intersect

the teeth in each jaw of the Carnivora, called by that great anato-

mist, **carnassicres those anterior to them being the teeth which

he called *'fausses molaires j
" those behind being the ** tubercu-

leuses." Most zoologists, both at home and abroad, have adopted

the Cuvierian system of formulising the molar teeth. Trof. De
Blaiiiville, however, abandoned that classification of the molar

series, without assigning his objections to it ^ and proposed another,

in which he divides the series into "avant-molaires/* "principales,'*

and "arri^re-molaires;'* be exemplifies this division by the human
dentition^ in which the five grinders on each side of both jaws are

formolised as "two avant-molaires, one principale^ and two
arrite-molaires.** The teeth regarded by De BlainviUe as tlie

homologues ofthese^were indicated in the diagram above referredto

by a dotted line intersecting the '*dent principale*' in each species.

Truly homologous teeth are determined^ like other parts, by
their relative position, by their connections, and by their de-

Teloproent. The teeth of one side of the jaw repeat, are an-

swerable to, or are homotypes, of the teeth on the other side ; and
those in tbe upper jaw usually correspondj in like manner, to

those in the under jaw.

Those teeth which are implanted in the premaxillary bones^

and in the corresponding part of the lower jaw, are called
" incisors/' whate\ er be their shape or size. The tooth in the

maxillary bone, which is situated at, or near to, the suture with

the prcrnaxillary, is the canine/' as is also that tooth in the

huvtr jaw which, in ujjposing it, passes in Jront of its crown

wlicn tlie nioi.th is closed. The tirst-fornud incisors and canines

are deciduous
j
they are succeeded and displaced vertically by

the permanent incisors and canines. With regard to the other

teeth, tlieu true naLurc, aiul houiologies^ about wliieh tlie dif-

ference of opinion has chiefly prevailed amongst anatomists, are

determinable not by shape or size, or by relative position to the
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zy^om-A, but by developmental characters exclusively. The first

set are the " deciduous molars j
" the teefh which displace and

succeed thera vertically are the "premolars ;
' the more posterior

teeth, which are not displaced by vertical successors, but succeed

each other horizoi^tulU , are the " molars *' properly so called.

The phenornLii i of the development, and succession uf the

teeth were then explained and illustrated in examples of Carnivo-

rous, Herbivorous, and mixed-feeding species of Diphyoduut
Mammalia.

Genus fSritt.—^In the Cat« the deddooos indsora begin to appear

between two and three weeks old j the canines nezt^ and then the

molars follow, the whole being in place before the sixth week.

Alter the seventh month they begin to fsll in the same order ; bat

the lower sectorial molar and the tabereular tooth above, appear
heTore the deciduous molars are shed } they do not posh out any
predecessors, and have no snccessors

i they are, therefore* true

molars. The first deciduous molar in the upper jaw is a very

small and simple one-fanged tooth it is succc^ed by the corre*

sponding tooth of the permanent series, which answers to the

second premolar of the hyaena and dog. The second deciduous

molar is the sectorial tooth
;

its blade is trilobate, but both the

anterior and posterior smaller lobes nre rutlched, and the internal

tubercle, which is relatively larger than in the permanent sectorial,

is continued troni the base of the middle lobe, as in the deciduous

sectorial of the dog and hyaena j it thus typifies the form of the

upper sectorial, which is retained in the permanent dentition of

several Viverrine and Musteline species. The third or internal

feng of the deciduous sectorial is continued from the inner

tubercle, and is oppobite the interspace of the two outer fangs.

The Musteline type is further adhered to by the young Feline in

the large proportional size of its deciduous tubercular tooth. In

the lower jaw, the first millc*mo]ar is succeeded by a tooth which
answers to the third lower premolar in the dog and civet. The
deciduous sectorial, wliich is succeeded by the premolar, an*

swering to the fourth in the dog, has a smaller proportional

anterior lobe, and a latger posterior talon> which is ususlly

notched ^
thereby approaching the form of the permanent lower

sectorial tooth in the MuiteUda. The last tooth which is func*

tionally analogous to the camassial above, is the first of the tnie

molar series, and is the homotype of the little tubercular tooth

above.

The true nature of the dentition of the Lion and other Felines,

as determined by the above phenomena of development ts:^
. S—3 3—3 1— 1 . . .u * .u
t. , c. , p. m. ; : signifymg that there are

3 incisors^ 1 canine, 3 premolars and 1 molar, on each side of the

upper jaw, and the same, with the exception of a small premolar,

on each side of the lower jaw. The teeth, which are the seat of
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the sectorial or carnassial modificatioos^ are not hooiologous or

homotypal in the two jaws.

In the genus Umus the dentition was^ in like manner, shown

* i_ . 3—3 1— 1 . 4—4 5—2_.oto be;— t. , f. ; , p. -— m, -—-:=49*
3—3 1— 1 4—4 S—

3

In the Hog, four deciduous molars are succeeded by four

premolars, vertically j and three molars are developed in hori-

. zontal succession behind these, the dental formula being : —
, 3—3 1—1 4—4 s—

3

U • f. f p. ^ » Wl. = 44.
S—3 1— I ^ 4—4 3—3
'I bis number of teeth is never surpassed in the Diphyodont

series j and the Lecturer regarded it as the typical dentition.

It is» however, rarely maintained in exaating species, but appears

to have been much more common In extinct Mammalia^ es-

pecially those from the most ancient tertiary epochs ; illustrations

of which were given in the Hymodon, and Hyopotamm, and
examples cited in the extinct genera Charopotamus, jinikraco-

iherium^ Hffracotkenum, Ophtherium. Merycopoiumut, Htppohyus,

jinaplothermm, Fal^lherium and Paloplotherium, In the three

latter genera. Professor Owen had determined the nature of the

molar series to be the same as in the Hog, by specimens shewing
the deciduous dentition.

In the hoofed quadrupeds with toes in uneven namber (PeriM-

iodaetffl(t)y whose premolars, for the most part, repeat both the

form and the complex structure of the true molars, such pre*

molars are distinguished by the same character of development
as those of the Art'wdactyla, or Un'j^nlates vrith toes in even

number
;
although here the premolars are distinguished also by

modifications of size antl shape.

In most of tlie South American Quadrumana, the number of

teeth as contraaleii with the Monkeys of Africa and Asia, is in-

creased to thirty-six, by an addition of one tootli to the molar
series on each side of both jaws. It might be concluded d. priori,

that as three is the typical number of true molars in the placental

]M;Liniii:Lli;i wilb two sets of teeth, the additional tooth in the New-
^^Orld Monkeys would be a premolar, and form one step to the

resumption of the normal number (four) of tnat kind of teeth.

The proof of the accuracy of this inference was given by the state

of the dentition in the young of the Howler-Monkey (Mycetes) in

which a diagram was exhibited of a dissection of the jaws, expos-

ing the germs of the permanent teeth : the crown of a premolar
being found above the third miIk«molar in place« as well as above
the sevoitd and firti. As regards number, therefore, the molar
series, in Mycetes, is Intermediate between that of the bear, Vrntt,

and J%iit; the little premolar p. i, in Dr«af, tells plainly enough
which of the four is wanting to complete the typical number in the

South American Monkey, and which is the additional premohtr
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distinguishing its dental formula from tbat of the Old World
monkeys and man.
With regard to the Human Dentition, the discovery, by the

great poet Goethe, of the limits of the premaxillary bone in man,
leads to the determination of the incisors, which are reduced, as in

Apes and Monkeys, to two on each side of both jaws j the con-

tiguous tooth shows by its shape, as well as position, that it is the

canine ; and the characters of size and shape have also served to
divide the remaining five teeth in each lateral series Into two
bicuspids and three molars. In this instance, as in the dentidon

of the bear, the secondary characters conform with the essential

ones. Bot since we have seen of how little value shape or sixe are.

In the order Garnivora, in the determination of the exact homolo-
gies of the teeth, it is satisfactory to know that the more constant

and important character of development gives the requisite certi-

tude as to the nature of the so-called bicuspids in the human
subject. The condition of the teeth was shown in the jaws of a
child of about six years of age. The two incisors on each side am
followed by a canine, and this by three teeth having crowns re-

sembling those of the three molar teeth of the adult. In fact, the
last of the three is the first of the permanent molars

;
it hnn

pushed through the gum, like the two molars which are in

advance of it, without displacing any previous tooth, and the
substance of the jaw contains no germ of any tooth desiined to

displace it: it is therefore, by this character of its development,

a true molar, and the germs of the permanent teeth, which are ex-
posed in the substance of the jaw between the diverging fangs uf
the two anterior molars, prove them to be temporary, destined to
be replaced, and prove also that Llic teeth about to displace theiii

are premolars. According, therefore, to the rule previously kiid

down^ we count the permanent molar in place, the first of its

series, and the adjoining premolar as the last of its series, aad
consequently the fourth of the typical dentition $ the next pre-
molar in advance being the peouUimate or third of the typical

aeries.

We are thus enabled, witb the same scientific certainty as that
whereby we recognise in the middle toe of the foot the homologae
of that great digit which forms the whole foot, and is encased by
the hoof in the horse, to point to the second bicuspid in the upper
jaw, and to the first molar in the lower jaw of man, as the homo*
logues of the great carnassial teeth of the lion and tiger. We also

conclude that the teeth which are wanting in man to complete the
typical molar series, are the first and second premolars, the homo-
logues of those which were marked in the di i^rram of the den-

tition of the bear. The characteristic shortening ot the maxillary

bones required this diminution of the number of their teeth, as

well as of tlieir size, and of the canines more especially j and the
still greater curtailment of the premaxillary bone is attended with
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a diminished number and an altered position of the incisors. One
sees, indeed, in the carnivorous series, that a corresponding de-

crease in tbe number of the premolars is concomitant with the

shortening of the jaws. Already in the MusteUd^e^ the firsi pre-

molar be£w is abrogated ; in Felis also above, with the faitber

loss of the second premolar in the lower Jaw ; the true molars

being correspondingly reduced in these strictly ilesh-eatlng ani-

mals, bat taken away from the back part of their series.

If we were desirous of further testing the soundness of the

foregoing conclusions as to the nature of the teeth absent in the

reduced dental formula of man, we ought to trace the mode in

which the type is progressively resumed in descending from man
through the order most nearly allied to our own*

Through a considerable part of the Quadrumanous series, e. g.

in all the Old World genera above the Lemurs, the same number
and kinds of teeth are present as in man ; the first deviation being

the disproportionate size of the canines and the concomitant break

or diastema" in the dental series for the reception of thiir

crowns when the mouth is shut. This is in milested in both the

Chimpanzees and Orangs, together with a ?tx.u,il difference in the

proportions of the canine teeth. Thetj comes the aciiU d ])re«

molar in the New World Monkeys, and the further addilioiis in

lower qiuidrnpeds, until in the Hog genus we see the old primi-

tive type of Diphyodont dentition resumed or retained.

With regard to the apphcation of the above principles and

characters to other or newly discovered species :—When die

premolars and the molars are below their typical number, the

absent teetb are missing from the fore-part of the premolar series

and from the back part of the molar series. The most constant

teeth are the fourth premolar and the first true molar and, these

being known by their order and mode of development, the homo-
logies of the remaining molars and premolars are determined by

counting the molars from before backwards, e. g, one/* *' two/'
" three and the premolars from beMnd forwards, " four/*

three," ** two,*' one/' The incisors are counted from the

median line, commonly the foremost part of both upper and lower

jaws, outwards and backwards. The first incisor of the right

side is the homotype, transversely, of the contiguous incisor of

the left side in the same jaw» and, vertically, if its opposing tooth

in the opposite jaw; and so with regard to the canines> pre-

molars, and molars
\
just as the right arm is the homotype of

the left arm in its own segment, and also of the right leg of a
succeeding segment. It suffices, therefore to reckon and name
tlic teeth of one side of either jaw in a specie« ith the typical

number and kinds of teeth j e. if. the first, secon(i, and third in-

cisors,— the tirst, second, third, and fourth premolars,— the tirst,

second, and third molars; and of one side of both jaws in

any case.
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The homologous teeth being thus determiaable, they may be

severally signified by a symbol as well as by a name. Tlie ia*

cisora, e, g,, by their loitisl lett^ and individually by an added

number, 1. 1. 1. 9» and t. 3 1 the eanines by the letter $ the pre*

molars by the letter p. j and the molars hy the letter m. j these

also being differentiated by added numersls. Thus, the number
of these teeth, on each side of both jaws, in any given species,

Man e. g,, may be expressed by the following bridT foimula
^2— 2 1— 1 ^—<2 3—3 A^u u I

•

t. , c. , p, , m. = 32 j and the homologies
8^"^ l"~l S*^^3

of the individual teeth, in relation to the typical formula, may be

signified by t. 1., i. j e. ; p« 8., p* 4.; m« 1., m. S., m. 3. : the

suppressed teeth being t. 3., p. 1*, and p. 9.

These symbols are so plain and simple as to form no obstacle to

the ready comprehension of the facts ezpUined by means of them.

Were those facts described in the ordinary way, by means of the

verbal phrases or definitions of the teeth ; as for example, in Mao,
" the second deridnoiis molar, representing- the fourth deciduous

mnlnr in the tvpical dentition," instead of d. 4, and .so on, the de-

scriptions of the manifold modifications of the teeth and of dental

development must continue to occupy much unnecessary space,

and levy such a tax upon the attention and memory, as would in-

evitably tend to enfeeble the judgment and Impair the power of

seizing nnd appreciating the results of the comparison.

Each year's experience had streng:thened the Lecturer's con-

viction that the rapid and successful progress of the knowledge
of animal structures, and of the generalizations deducible there-

firom, would be mainly influenced by the determination of the

homology of parts and organs, and by the ooncomitatit power of

condeosing the propositions relating to them, and attaching to

diem signs or symbols^ equivalent to their single substantive

names. In the Lecturer's work on the ''Archetype of the

Skeleton.** he had denoted most of the bones by simple numerals

:

the symbols of the teeth are fewer in number^ are easily under-

stood and remembered ; and, if generally adopted, m^ht take the

place of names : they would, then, render unnecessary the endless

repetition of the verbal definition of the part, harmonise conflietiog

synonyms, serve as a universal language, and at the same time

express the expositor's meaning in the fewest and clearest terms.

The Entomologist had long found the advantage of such signs as

$ and ^ , in reference to the sexes of Insects and the like ; and

the Anatomist would find it to his advantage to avail himself of

this powerful instrument of thought, instruction, and discovery,

from which the Chemist, the Astronowtr, and the Geometrician

have obtair<ed such important results. [R. O.]
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WEEKLY EVENING MEETING.

IViday, February 17.

Bight Hon. Babon Fabx!,Vioe-PmideDt, in the Chair.

JodK GONOLLT, M.D., D.C.L*

On the Characters of Insanky,

However various the forms of Insanity appear to the inexperienced

vifiitor of an Asylum, it is found that in every case there is either

Mania or Melancholia^ only varying in degree and manifeatation.

There is either excitement or depiession, more or leas continued, and
more or less influencing the mental faculties. It may perhaps he
strictly said that iJl the forms of mental disorder are dependent on
one of three states of the Neryous System,— a state of increased, or

a state of diminished, or a state of unequal excitement of that system.

There is almost always accompanying disorder of some of the bodily

functions ; of the circulatioUt which is so implicated with the nervous

system ; and of digestion and assimilation ; and of the function by
which animal heat is preserved and regulated. Sleep is always im-

perfect. The improvement of the bodily health usually precedes

mental recovery. Recent, or chronic mania, or recent or chronic

melancholia, may appear in paroxysms, or may persist without inter-

vals of mitigation. They may appear alternately. The delusions

usually accompanying the malady may appear in the paroxysms only,

or remain permanently even in the intervals. All other forms of

Insanity appear to be mere varieties, or complications, or results.

Mania is usually ushered in hy a change in the ordinary habits of

life. Impatience in business, irritability, fits of silent thought, in-

•ttenticii to appearances, disregard of hours,— characterise inci-

pient disorder. Irregularity as to diet, and restless nights, and a

general alteration of countenance and manner are observed. The
face and figure undergo unfavourable change ; the manners become
morose ; innumerable letters are written, chiefly on public affairs.

The patient thinks he is accuFed ( f criinp?^, and prepares to resist

going to prison; or he escapes, and wanders over the country; or

rushes into the streets and declaims loudly, or coiiunits actions of

violence. In Melancholia llie ])atieiit often thinks himself reduced to

poverty, and without hope in tliis world or the next ; and expresses

an intention to destroy himself, and attempts to do so. Women are

among the most frequent subjects of melancholia ; they become in*

No. 18. EE

Digitized by Google



376 HOTICn or VBM VBlTIlfOfl (Feb. 17,

dolcnt, apatlietic, silent, indifferent to all around them
; they aecuse

tbemseh-es of unpardonable sins, and refuse all religious consolation,

Tina sttite often arises from disappointment of tlic affections, some-

times from some sudden menial bbock, and not unfrequently from

mere debility. The disposition to suicide is manifested with an in-

genuity and perseverance which demand incessant watching. But

all these miserable symptoms of malady are often recovered from.

In tibe aboire kmu ci mental disorder it is fon&d* in a large pro-

portion of instances, that there is a constitational disposition in the

patient disposing him to snch attacks. Another, andavery peculiarand
aerions form often arises without anyblown predisposition ; and tiiis

form of malady seems to be becoming, more common than foimeriy.

Forty years ago, it was not known, or not described ; and except

among physicians fiimiliar with the insane* its characters are scarcely

yet distinctly recognised. It nppears in men of all classes of life,

but seldom in women. Its eaunes are most commonly to be found

in anxieties* over- exertion in depressing- circumstances, reverses, and
shocks. In some instances intemperance, and in others violent in-

juries of the head, seem to induce it. Its commencement is marked
by a more singular disregard of ordinar\^ circumstances and of {)ru-

dential habits than any other form of insanity. Business is neg-

lected, new pursuits are adopted, expense is needle^y incurred in

the gratification of extravagant fancies. The patient considers him-
self on the eve of possessing great wealth and hi^h rank. He boasts

•of his accomplishments, and speaks of vast designs which he is to

•accomplish. His temper becomes capricious ; contradiction or dodbt
exasperate him ; and his occasional violence alarms his family. Hie
physician finds these mental peculiarities associated with a peculiar

lingering in the speech, and a very slight alteration in the mode of

walking : but his patient is in the highest spirits, and acknowledges

no consciousness of illness : he is pleased, however, to see his

physician ; pleased to go from home ; pleased with an asylum if

placed in one; and satisfied for a time with every thinf*-. Now and
then paroxysms of irritability disturb him ; and his malady makes
rapid advances; sometimes, however, seeming to recede, but always,

in reality, making progress to more and more indistinct speech,

:greater loss of general muscular power, and increased feebleness of

mind. Nutrition goes on well, and the exhilaration of the spirits often

remains when the patient can no longer walk, or speak so as to be
understood. Altiiough, by care, the patient's life may be prolonged
for some years, I believe this form of malady to be incurable. Its

usnal denomination is General Paralysis. It might, Ithmk, be more
correctly called the Paralysis of the Insane. I have never known it

exist without mental disorder.

The Insanity of Old Age is another form of disease incidental to

persons of verv various intellectual power; coming on in ^ome
infc^tant es even before the age of sixty, but more usually in much
more advanced periods of life. It is often characterised by melan-

choly, a fear of poverty, and parozyms of maniacal excitement
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associated with the memory of past years; followed by a tranquil

state of imbecility, iii which the most familiar faces aad places are

feebly recognised, or not at all.

Divlsioiis of insanity have sometimes been based on mere varieties

of its mode of manifestation; as Fyromania* characterised by a
propensity to set fire to buildings, &c. ; Kle]rtomania, widi a pro-

pensity to theft* But in these cases, as in others where the pre-

vailbg tendency is to homicide, &c. a full investigation generally

reveals wider impairment of the mind. Even the terms Monomania,
or madness on one subject only, and Moral Insanity, or exclusive

disorder of the moral feelings, have been far too extensively applied,

and with some inconvenience
;
although their precise distinction is

important in relation to crime. The occupation? and amusements
of the insane are often as fixed and determined as their more serious

propensities. One man is always writing letters ; another engaged
in calculations ; music alone delights others ; and gardening and
various work form to most of tliem the chief solace of their lives.

Some are only active in devising mischief, and others, more dis-

ordered iu intellect, talk and write with curious incoherence.

The state of Delusion, although common to so many cases, seems

at first right the most unaccountable of all the phenomena of mad-
ness : but its nature affords perhaps the clearest illustration of what
Unsound Mind really is. A mere defioition of insanity seems im-
possible. Unsound Mind, being the converse of Sound Mind, is a
complicated state: for soundness of mind depends on the integrity

and doe relation to each other of many faculties ; and it is the im-»

pairment of this integrity and the interruption of this due relation

which constitutes unsoundness of mind. Such impairment may
primarily exist in the sensations, or in the attention, or in the ima-

gination, or in. the memory, or in the affections and propensities

;

but it is the degree of the impairment, and the obstruction it creates

to comparing and judiying, which make the mind unsound, and
lead to irrational conclu^jions and conduct. The various shades of

insanity depend upon 'tlie extent and nature of the impairment of

any of the faculties, and the degree in whicli it interrupts their

due and co-ordinate exercise, and impedes due comparison and con-

sequently perverts the judgment.

Several instances are recorded of persons being subject to ocular

or aural halludnations, or to both together, and for a length of time;

but yet continuing sensible that they were only hallucinations. If

the figures and voices are judged to be real in any case, the mind
is on that subject unsound ; and the consequences of this unsound-

ness are often dangerous. When the hallucinations are recognised

to be hallucinations, the person can compare them with reslities, and
his judgment concerning them is correct. When they are believed

to be real, this power of comparing is lost, and the judgment is

incorrect, and the resulting conduct is that of an insane person.

The soliloquy of Marbeth, when, in tlie ^itation of his mind be-

fore the murder of the king, he imagines that a dagger appears
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before him, lonuahee a remerkable iUiietratioii of tiie itniggle be*
tween deLoaion and reality, and the final triumph of the ezerctae

of the comparing faculty. After the murder, he is less sacoesefbl;

and he helieves that the ghost of Banquo fills a chair at the supper-
table, although Done of his guests are diaeompoaed. For the time»

aD(i to that extent, he is then of unsound mind.

This kind of illustration mi^ht be extended to cases in which not

the senses, but the memory, or even the affections or propensities,

are primarily affected ; but it is always to be rcinembered, that it is

the degree in which any faculty is impaired, and the extent of its

influence over the judgment, and the form and tendency of the re-

sulting actions, which justify interference. A man may think his

figure changed, or his rank; or he may belie¥e in monitory voices

addreaaed to him alone; and yet his condnct may be barmleaB. and
he may poesess* as regards bis property, a sound disposmg mind.
We endeavour, but iritbout snocess, to find an^ mtelligiUe

explanation of the mental fonetionB in health, or tbeir distorbance

in disease, in what anatomy or pbysblogy have taught ns respecting

the arrangements and functions of nerves, or ganglia, or the brain.

The distinct character and office of the vesicular or grey matter of
the nervous substance, and the fibrous or white matter, have been
clearly established : the recipient and governing- character of the
vesicular portion; and the messenger- office of the nerve-fibres, with
its impassable limits as regards the offices of different fibres and
difierent nerves. The functions of the spinal cord and the nerves

proceeding from it ; the reflex actions apparently originating in it,

indepeudeutiy iu ordinary cases, of the brain, and yet not dissociated

from it s the offices of the comphcated system called ganglionic or
sympathetic, ^tending over important ftmctioiis distiQet frmn tiioae

ctf the spinal cord, and yet implicated mtb them, and nijt dqiending
on the brain or will* and yet, in varions exigencies, infloeneed by
them; the various arrangement of the vesicular matter in the
ganglia, and in the spinal column, and in the separate masses at the

base of the brain, and in the larger mass of the brain itself; have all

been investigated with the utmost patience and skill. Many general
conclusions, and some more minute and precise, have been arrived

at. Nerves of motion have been distinguished from nerves of
sensation, and traced to distinct portions of the spine ; the function

of respiiation, indispensable to life, has been found to depend on tiie

integrity of a point of grey or vesicular matter in the medulla oblon-

gata ; the co-ordinate motion of the muscles has been assig^ned as

one ot the uses of the cerebellum ; the sense of sight has been
proved to be lodged in the smaller masses called the corpora quad-
ragemina

; and, in the higher animals, all these Ihncttmis are known
to be subservient to and dependent on the integrity of the brain for

their continuance ; whilst to this superadded and large portion of
the nervous system we assign the manifestation of the propensities,

of the affections, and of the mental faculties of man ; as, without a
bram« there is no inteUectual life. An influence extends from or to
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the Twicular portions of nervous matter, transmitted along the

nervous fibres. If a nerve of sensation or of motion is divided,

sensation and motion no longer exist below the divided part ; if the

spinal column is injured, the part** supplied with nerves from portions

of it below the injured portion are deprived of motion and of sensa-

tion. If the medulla oblonf^ata is severely injured, respiration

ceases. If the brain itself is variously injured or diseased, the sen-

sations become nntrue, the movements irregular, all the bodily

functions usually suffer more or less disorder, and the mentid

faculties are variously impaired. But as nothing that we know of

the optio nerve and its assodatkm wilh the corpora qnadragemina
explains the wonders of sight or the sense of the beantiful ; and as

the auditory nerve and its origins have no inteUigible relation to

the sense of melody : so, in equal ignorance, vre cnrionsly examine
the oonvobitions of the hrain, and fail to discover the repositories

of memory* or any doe to its capricionB failures or revelations* We
are incapable of conceiving the connection between these arrange-

ments of matter and the tender a£fections and divine fancies which
are among the privileges of man. The inspiration of the painter or

sculptor, the reasonings of the philosopher, the calculations of the

astronomer, are, we know, dependent on certain states or actions

in these elementary nervous tissues, but we feel that we have not

advanced one step to knowing* how. Here, as in all branches of

enquiry fully pursued, we seem to arrive at the confines of material

existence, and can but conjecture a finer agency, of which we only

see the effects*

We therefore retom and rest upon the idea that the various forms
of fosanity may depend upon Ihe excess, or deficiency, or inequality,

of this nervous agency, whatever it is, in diflSerent portions of the
• nervous system. We find that thinking and muscular exertion

equally produce fistigne and exhaustion; and that sleep is the

general restorer of power in both cases. Various states of bodily

disease declare its partial or imperfect distribution, temporarily or

permanently ; the consequences beings, increased, or deficient, or

irregular action. The maniac seems often to require no sleep; tbe

hysteric and the epileptic drop asleep after strong nervous excite-

ment; and in patients affected with delusions, it is impossible not

to recognise analogies which make their condition appear to be a

state in which some of the faculties are not awake like the rest.

The eifects of stimulants and narcotics support tbe same view ; and
if we could comprehend the manner in wMch, by the inhalation of

certain vapours and gases, all the relations between the external

world and the hrain are modified, we might arrive at some less

• vague notion than we possess of the actual condition of the nervous

system both in health and disease. Disordered secretions, and a
diseased state of the blood, may readily be supposed to act on the

nervous system in such a manner as to disturb its functions ; and
the intimate and universal association of blood-vessels with nerves

is additionally illustrated by the almost invariable combination of
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nervous disorder with imperfectioa or excess in the drculatiiig

s^^stem.

Although the doctrines of the phrenolog-ists have met with little

favour, and the pretensions of recent proiesi-ors of occult method?
of acting upon the nervous system have thrown an air of ahsurditf

even over tbe truths cf what is called phrenology, no person not
altogether devoid of the power of observatioii can aflect to overlook

the general importance of the ahi^ and even of the size of tbe

brain in relation to the development of the mental &enltiea. Tbe
head of an idiot always manifests defect in one of these particulaiB*

if not in both. The head of a lunatic is irregcdarly developed in a
very laige majority of instances ; and in the worst cases of insanity*

where the tendency of the disorder is to pass into dementia, the
anterior lobes of the brain arc very defective. If we refuse to

admit that the constitution, size, and sliape of the brain have any
relation to or connection with the extraordinary manifestation of

particular faculties, in various instances, independently of all edu-

cation, we must deny that the large lobes of the brain in man are

of any use at all in relation to faculties which are certainly not

seated in other portions of the nervous system. It is more rea-

acmable to consider each of tbe laige and marked divisions of tbe
brain, and each of the convolutions, with thdr copiona supply of
grey or vesicular nerve-subatance» as poeseeung distinct oflieea;

and the more or lets
.
perfect devdopment of theae several wiaasee,

and the greater or less nervous energy they possess, as ciroom*
stances connected with the varieties of mental character, and with
the disordered manifestaticma of the mind. £ach mass, or each
subdivision of such masses, may, like each nerve, have a distinct

office. Each, however excited, may only be capable of one Icind of

manifestation of tlii^ excitement. Each, when in a healthy state,

may be excited &mmltaiieously throughout ; and each in disease may
be excited irregularly, or too long, or lose the power of being
excited altogether.

But, leaving these speculations or analogies, where so much is

obscure, experience has taught us that the violent emotions and
passions of the nund, and propensities rendered masterly b^ indul-

gence, and the undue and ezduaive employment of oertahi mteUec-
tual fieiculties, tend to produce, disturbances in the fonctiona of the
brain, to confuse the reason, to disorder, the affections, and to

degrade man to the dust. The reason and sense which we boast of

should be employed therefore to secure itself amidst the shocks and
blows incidental to the battle of life, and to guide the whole mind
temperately through the sunshine and the storm. Well ordered

affections, well directed aspirations, worthy end practicable objects,

the pursuit of truth, and tbe desire to do good,— these things

exercise, but do not discompose the understanding. Patience

under trials which must come to all, and a trustful hope of a higher

life after this life,— these things do not lead to mental derangement.

But all vehement passions, and mere worldly ambition, and frettiu|^5
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and envyings, and jealousies and care, and fits of wild impalsive

enthusiasm, however directed, — these things carrv tumult into the

brain, and lead to madness. However ignorant wc may be of the

primary changes in the brain induced by such injudicious exertion

of its functionsi we may at least gather wisdom from a coiibideration

of theur undoubted results. [J. C]

WflEKLY EVENING MEETING,

Friday, February 24.

Sir John P. Bouaau, Bart. F.R.S. F.S.A. Vice-President,

in the Chair.

HsNRY BsNCB JoNss, M.A., M.D., F.R.S.

On the Acidity, SweeinesSf and Strmfih of diffSermU Wme9,

Is the Philosophical Transactions for 1811 and 1813 Mr. Brande
has given a table of the streng-th of wine, beer, and spirits : if these

fluids acted on the system only as stimulants, no further experiments

would be required to enable any one to determine their comparative

medicinal and dietetic values ; but wine and beer contain many other

substances besides spirit and water. Acids, sugar, aethers, salts, and
colouring matter are all also present in varying proportions ; and it

must at leaat be knawii wluch wme or beer is moat aweet, and
which ia moat add, as well aa wluch ia moat atrong, before any
aatisfoctory anawer can be giyen whether port or aherry, daret or

champagne, bitter beer or brandy should be taken. It would also be
very desirable that the amount of aalta and volatile aethers should

daobe known; bat the large quantity of fluid requisite for the

analyses renders the qnestiona relative to these substances atill more
diflicolt to answer*

1. Oit tke Ack^ of difermt Ujmdt.

Hitiwrlo, though add ia aa invariably present aa alcohol, Teiy few
obacnrationa have been made on the acidity of difeent winea* In
Dr. Henderson's work on wine. Dr. Firont haa given four determi*

naliona of the amount of add in Bhine ^nne.

Jobannisberger, 1788 contained 4,1 grs. { 'uf^JS.ISS^";;^'^*'*

Rudesheimer, 1811 '* 2,7 grs.

Rhenish * * 4,G grs.

Same * • 4,4 grs.

Professor Liebig in a paper on Australian Wines gives

Verdeilho and la FoUie * * 2, 1 grs. « ' *
*

La Follie and Muscat * * 2,6 grs.

White Muscat Lunei ' ' 2,8 grs.

Verdeilho *' 2,5 grs.

Riesling *• 1,2 grs.
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Irrewang, FiiieaiiNoir«Tbta\ ootrn. r TutmeMUbf wdgiit

Fioeaagris / g"- 1 ia«ao«wee<il«tee.

Irrewang white '
' 2,9 grs.

Freseniiis in the Annalea der Chemie. 1847» gi^es

Hattenheiroer 2,4 gra, '*

Marcobrunner ' * 2»3 git.

Steiiiberger 2,1 gn.
Choice Steinberger ' ' 1*8 gn.

For determinmg the amount ol acid stated in the following tables,

a standard solution of caustic aoda was prepared, so that each
division of the graduated tube contained 0,15 grs. of caustic soda

;

a thousand grain bottle was filled with the fluid to be examined ; it

yvTi?: then weighed, and the quantity of test alkali necessary for

neutralisation was determined by Clarke's test paper. In the tables,

the acidity, although manifestly due to the presence of several acids,

is by calculation reduced to the standard of tartaric acid in an ounce
of fluid. The particular wines and the number of each kind will

be there stated.

The following general results were obtained

:

The qu:iiitity of alkali rec^uired to neuturalise a measure e<^ual

to 1000 gia. oi water waa—
In Port wine " " 2,10 grs. to 2,55 gra.

In Sherry *' 1.95 to 2.85

In Champagne " 2,40 to 3,15
In Claret " 2,55 to 3,45
In Madeira 2,70 to 3,60
In Rhine wine " 3,15 to 3,60
In Burgundy ** " 2,55 to 4,05

In Moselle " 2,85 to 4»50
In Geneva " " 0,07

In Whiskey •* "

In Brandy ** 0,15 to 0.60
InKum " 0,15 to 0,30

. In Pale Ale *• «• 0,90 to 1,65

In Stout •* " 1,35 to 2,25

In Porter " 1.80 to 2,10
In Cider '* 2,85 to 3,90

Hence proceeding from the least acid wine to the moat «sid "me
have Sherry, Port, Champagne, Claret, Madeira, Buignn^. Rluiie

wine. Moselle. The least acid fluids examined were Genera and
Whiskey ; then Rum, Brandy, Ale» Porter, Stout ; thewines were aH
more acid than the malt liquids.

The nature of the acid was not absolutely detenuiued, but a volatile

acid distils over from wine, which is not acetic acid ; aiid the action

of polarised light shews that tartaric acid is seldom present ; hence
the fixed acid is most probably racemic and perhaps uialic acid*
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II. On the Sweetness of different liquids.

That «uErars are of different kinds is easily seen by the different

effects of the same test ; but the most deHcate test of all is polarised

hght. There are three different kinds of sugar, which when present

in different solutions in equal quantities rotate the polarised ray in

different degrees and directions. Cane sugar rotates the light to the

right > f and if treated witii acid for a few minutes it is entirely

cringed into sugar which rotates to the left ^ This is called

imcryrtallMable sugar; for if the fiolntioii be even evaporated to

drynoM, it is diaoged into sugar which again rotates to the

tifflit > . This sugar is called grape sugar or glucose, and this

undergoes no change when again treated wiQi acid.

By means of the saccharometer of Soleil the degree of rotation

to the left or right can be measured, and thus the quantity of engar
in a solution can be determined ; with cane sugar alone the results

are probably perfectly accurate. With the other sugars the results

are not yet so fully established : still at least the minimum amount
will be obtained. It is essential that the fluids to he examined
should be decolorised first with one tenth of a solution of subacetate

of lead, and afterwards if requisite with animal charcoal.

Previous to the determiuation of the quantity of sugar present

in these liquids, when decolorised they were examined by other

teste for sugar, by tiie anlphate of copper test, by the liquor

potaaett test, and with the polariscope. I found no Sherry, rat»
Madeira, or Champagne that did not contain more or less oncrys-

taUtsable sqgar; two samjdes of sh^^ excepted which were uee
£rom any sugar, I met with no Curet, Burgundy, Rhine, or
Moselle wine, excepting only one sample of Santeme, which was
not free from every kind of sugar. Usually spirits contain no
sugar ; but one specimen of genuine French brandy had some cane

sugar added to it. All kinds of Ale, Porter, and Stout contain much
glucose. Hard cider I found also to be perfectly free from sugar,

bweet cider contained uncrystallisable sugar.

The particular results will be given in the TaUes ; the general

results may be here stated.
Amount of Sugar in aa

ounce of fluid.

In Sheny the angar miedfrom 2 to 9 < — = 4 grs. to 18 gra.

Port . . . 8 to 17 • . = 16 to 34
Madeira
Malrasey Madeira .

Tokay .

Samos •

Paxiirete

Cyprus
Champagne
Sweet Cider

Bitter Ale
Porter

Stout .

6 to 20
56 to 66
74
88
94

.10^

6 to 28
18 to 44
12 to 130
38 to 40
45 to 64
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The fluids examined may be arrang^ed in the following order,

commencing with thoae which cxmUdo no ftugar^ and ending with
the most saccharine.

(jtneva, Rum, Whiskey, Claret, Burgundy, Rliinc, Moselle,

The!-e have no augai. Jirandy, Sherry, Madeira, Champagne, Port,

Cidir, i'orter, Stout, Mahnseyt Ale, Tokay, iSamot^, Faxarete»

Cyprus,

III. On lAe Strength o/dtferent liqMg.

Having determined the acidity and the sweetness, the stren^h
of these fluids was the next object uf experiment. This was etFected

by an alooholometer invented by M. Geisler of Bonn, which depends
on the tension of the Tapoor of the inid to be exammed fomog
up a ooliinm of uercnry. To shew how nearly the reaidta obtained

by this instrument agreed whh tboae obtuned by the ordinaiy

prooeas of distillation, comparative ezperimeiits were made on the

aamewine. Thus

Port 1884 .

Sherry, Montilla

Madeira

Havt Brion Claret

Chambeitin

Lowqnafity Sherry

Brown Sherry

Amontillada .

Mansanilla •

Fort Best .

Maieobraimer

Home Ale •

Export Ale

.

Strong Ale .

By (UstUlation (Mr. WiU)

22,46 .

By Alcoholometer

22,40 .

10,0 .

•11,7 .

20,7 .

284 .

20,5 .

14,4 .

20,2 .

8,8 .

8,4 .

M .

9,0 .

f 23,2 >

(23,5 j

( 23,5 >

(23,2 5

( 13,2 \
1 13,0 i
|21,l1
.120,9 5
(23,
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Generally it may be stated, from my ezperimenta, that the alcohol

Taried

Per cent. Per cent, by measure.

Id Port from . . . 20,7 to . 23,2
Sherry . . . 15,4 . . 24,7
Madeira . . . 19,0 19,7
Maraab . . 19^9 . 21,1
Claret . .9,1 . 11,1
Burgundy . , 10,1 , . 18,2
Khiiie Wine . . .9,5 . 13,0
Moselle • . . 8,7 . . 9,4
Champagne • . . 14,1 . 14,8

Brandy . . . 50,4 . , 53,8
Rum . . . 72,0 . 77,1
Geneva • . • 4D,4

Cider . . .5,4 . 7,5

Bitter Ale . . 6,6 . . 12,3
Porter . . • .6,5 . 7,0

Stoat . « . 6,5 . .7,9

Hie particular kinds of wine or beer examined as to acidity,

aweetneast and strength* are recorded in the following tables :—
Tasks I.

roRT. Tartaric Add
per Oooce.

Snstrper
Omee.

Alcohol
peroeot.

Specific

gravity.

A. quality from importer 4,0 grs. 22 grs.
|21.0j

993,2

A. quality 4,2 18
(21,3 5

990,2

General 4»0 20
( 21,0 )

1 21.0 5
991,8

IjOW • « • 4,3 16
C21,7)

(21.8 3
992,6

Very fine 8,6 84 C 23,2 I

1 23.2 ]
996,2

*

Liow • • • 4,0 24 C 22.6 )

( 22,5 (

G. B. Port a,6 28 f 20.8 \
1 20.7 5

996,6

0,0 30 ( 20.7 )

I20,7i
996,6
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SUKRRY.

Tabu n.

Tartaric Add
per Oooce.

Siifrar ;)i r
|

Spirit per Specific

Ounce. cent.

6gn. f 18.5 )
990,6

6 (21J|
988,a

12
[28,2)
1 9Q Q i

991,1

10
C21.41

992,9

4 ( 21,1
\ 988,2

6
(21,2 7 990,0

18 ( 23.0 }

997A

10 (21.8]
987,9

12 j 24.6 \
) 24.7 f

991,2

4
C 17.4 )

1 T7 Q I( Iv.d )
988,7

( 20.2 \ 997,0

4
(20.7)

985,3

10
C17,0|

( i/,u 3

992,i

0 984,0

2
f 15,7 )

) 15.6 (
987.8

6
C 16,6 )

1 16.6 5
902,2

6 C 16,8 \

1 16.8 5
990,0

4 C 19.3

1

1 19.0 i
988,0

0 C 15.4

1

115,4]
989,2

J« C* • • •

Lim ligbt •

Golden low

Golden better

General light

B6>t • •

\dOfw brown •

Very low light .

Very low dark * •

C* Golden • •

B. Good

light A. quality AmontO-
lada • •

B. Amontiliada .

F. AmontiUada very good

B* Manwrnilla

T« ManMLpilla •

G. ManaaniUa •

3,6 gra.

3,8

4,2

4,3

3,7

3,6

4,5

3,4

4,2

3,6

4,8

8,7

3,5

3.3

4,8

4,5

4,5

4,8

3,5
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Tablb in.

887

MARSAUL MADEIRA. A «u MmAW AvAU
, pet Oanoft. Ooact.

opuui per opecluc
gravity.

IHixarete imported direct,

12 ycara old .

3,G grs. d-k grs.
(18,8)

1039.9

B. Maraak, 1847 10
C 21.0 >

(21.15
990.5

1. Manala 4.8 10
C 20.0 I

1 19.9 5
990.9

liabon 4.8 6 I JL«7,U /

1 19,1 5
989.0

TenerifiSeWU MMMK0 « 6.0 8
1 20,7 5

9900

Madeira 1 7 years in bottle

at Ceylon
aD

C 19,7 \
119,7]

Madeira three times in

East Indies
4.5 16

1 19,0 ]
996.8

Madeira direct . 4.8 20
C 19.1

)

1 19,0 \
994,8

Madeiia Agoa de Mellos . 12,0 GG
( 19.8 )

( 19,8 5

1012,0

1011.9

Mafansejr Maddra 10.0 56
(18.8)
[18.7)

1046,4

Tokay . 9.0 74
( 16.0

1

(16.0 5
1016.8

Samos 10.8 88
( 15 1 7

1 15,0 5
1050.1

Cyprus • 10.8 102
C15,4l
(15.5 5

1041.4

bniraz 5.0 16 ( 18,3 )

1 18.4 5
89D.O

Tabls IV.

CLARBT AND SOKGUHDT. Tartaric Acid

per Ounce.
SupEir per

Ounce.
Spirit per

cent.
Specific

gravity.

T. Medoc 5.0 grs. Ogrs. 5 9.4)

I
995.4

Lt. and S. Medoc« 24«. 5.8 0
I 9.65

995A

Medoc 5.3 0
I 8.9 3

995.8

Talbot St. Julien, 48*. . 5,3 0 995.3

Uaut Brion 4,8
•

0 994.3
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Tabu IY. etmtimukL

CtAESr AND BOROtniDT. Tartaric Acid
per Oooce.

Claret 60m.

Chambertin 84t. •

MacoD, (red) 40^;.

Gnye (white) 42««

Santme 72f.

B. Santeme

43 grs.

43

6.5

63

63

63

Tabu V,

goffmr per
Ounce.

OgW.

0

0

0

6

0

spirit per
cent.

C 10.5 )

1 103 j

C13.2)
1 13.0 j

10.5)
10.4 S

( 10.1
j

1 10.1

5

13.6 j
13.5 j

f 14.5 )

U43i

gr&vity.

9d4.4

9933

994.4

997,4

996,7

998,1

HOCK, UOSEUM, CHAMPAGNE. rartaric Acid
per QoDce.

Siigrar per
Ounce.

spirit per
cent.

Specifiee

gravity.

lladeaheimer, 1834 53 grS' 0 gra.
(11.7)
1 11.7 j

{ i.6]

9943

Mareobronner Cabloet

1818 .
4

6.0 0 9963

Steinberger, 1846 5,3 0
( 12,9 1
1 13,0 3

992,5

Geiseulitimer, 1S42 5,8 0 f 10.« )

110.6)
994.9

MOSSLLS.

ii-i]
Brauueberger, 1842 • 7.0 0 9953

Scharzhofberger, 1843 . 43 0
i S.7i

995,3

Orampaons.

Sillery Mousseux Pre-

miere quality .

4.9
24
24

(14.8)

1 14.7 j
10113

Sparkling, 4S8, 4,6
28
28

( 14.3 I

1 14.1 )

1021,7

Moet'8 first quality, 1846,

809. .

24
24

( 14.5 )

1 14.4 j

10143

Moet's Still dry Sillerv,

1842, UOr. .

4,0 6
fl431
1143)

9893

Digitized by Google



1854.] 09 Tm BOTAL IMSTirUTfOKJ 880

SPIRITS, LIQUEURS.
'artaric Acid
per Ounce.

Sugar per
Ounce.

Spirit per
cent.

Specific

Best Brandf 1,1 grs. 4,4!gr8.
f 63,6 )

188.85
930,1

Cheap Brandy • 0,27 0
C 62,0)

I 62,0 5
933,3

Calais Brandy 1,1 0
C 50,6)

I 60,4 5
932,6

Cognac • • 1.1' 0
( 62,6)

I 62,4 5
928,9

Thompson Brandy 1.1 0
C 51,2 )

I 51,0 3

930,8

Best Ram 0,58 0 f 72,2)

I 72,0 i
885,4

Cheap Rum 0,56 0
{ Hi]

874,6

GencTA • • 0,18 0 f 49,4 )

} 49,4 3

932,8

Whiskey^ Highland 0,18 0
f o9,4)

I 59,2 5
915,5

Noyau • 0 150
i 29,4)

1 29,4 5
1159,4

Cara9oa 0 >
•

( 46,0 )

I 46,0 5
1101,8

Maraschino 0 120 ( 36,8 )

l87,0j
1113,1

Table YII.

C1D£K
Ftam Sloeklaiid, near Honiton.

Tartaric Acid
per Ounce.

Sngrar per
Oil nee.

Spirit per
cent.

Spedlle
frravit}'.

A. medium quality Hard
best. .

B. Hard .

6,0 grs.

6,5

Ogrs.

0

f 7,5 )
998,1

1001,3

C. Hard . 5,8 0 998,5

B.fiard. 5,0 0 999,0

L Sweet 6,2 18 1005,2

W. Sweet

S. Sweet •

4,7

5,5

20

44

( 6,4 )

I 5,4 ]
1006,7

1013,8

N. Sweet . • 5,9 36 [Z] 1012,6
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1

POmUt STOUT* Tartaric Acid
per Ounce.

8agu per
Oniiee.

Spirit i>er

cent.
Spedfic

Y. Mild Porter . 3,4 grs. 3^! grs.
C ft ft

1011,0

Botdod Poiter 3,4 23 1009,4

Stout . • . 8,7 49
Sol}

1017,9

Mild Stout 8,2 64 &] 1027A

N. Porter* 18 months 8,2 87
C 6 7 ^

1011,0

rorter» 3 months 8,0 40 (7,07
16.8 5

1015,0

Stout, 18 moDths 3.7 45 1014,0

Stout» 3 months 3.7 60 1023,7

Tasu IX.

ainsB ALi. Tartaric Acid
per OoDoe.

Sugar per
Ounce*

Spirit per
cant.

SpccUlc

T. IWe Ale, Nov. 1852 . 2,0 grs. 12 grs. 1003,8

Fsmily Ale, Dee. 1852 . 1,8 14 Hi] 1002,9

Strong Ale, Oct. 1852 . 8,7 45
< 10,5

1
1 10.5 5

1016,7

Stout, Dec. 1852 2,2 42 1017,2

S. Psle Ale, March 1853 IjS 45 [If] 1011,8

Pale Ale, Dec. 1851 2fi 85 Hi] 1008,6

Pale Ale, strong, Jan. 1 853 1,7 103 ( 11,0 )

1 10,9 5
1034,6

P. Pale Ale, 5 months 1,5 40 { 7,7)

I 7.65
1011,4

Pale Ale, 18 months 1,8 30 5
7.17

1 7,2 5
1007,8

Arctic Ak, very strong • 2,7 83 ( 12,4 7

1 12,3 5
1023,4

Home Ale 1,5 40 f 7,0 7

I 7,1 j
1010,6

Eiport Ale 1,6 48 1011,7

Strong Ale 2,2 100 ( 10,8 7

110,75
1029,2
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The mlts and (Bikers and colouring rnatters are also very important

ingredients of wine, but as yet very little infonuation has been ob-

tained regarding them. As to the salts in the fluids examined, it is

evident that Bnaidy and the other spirits, from the mode of their pre-

paratioD« ehould contain no salts. In wine the salts most be very

different in different kinds of wine« or even from grapes cultivated on
difoent soils. The nature of the ashes of the wine may be oon«
jectured from the ashes of the juice of the grapes.

In 100 parts of must or juice of grapes there have been found

Fotaesa •

Soda
Lime
Magnesia
Oxide of Iron

Oxide of Manganese
Phosphoric Add
8ulphoric Acid

Chlorine

Pnrple ^np^s ripe

on Porphyry.

0,2122

0,0014
0,0114

0,0161

0,0015

0,0026
0,0664
0,0188
0,0035
0,0071

0,8400

Purple grapes r;pe
on other •oil.

0,2989

0,0049

0,0139

0,0163

0,0003

0,0004

0,0576
0,0140

0,0020
0,0049

0,4000

Green grapes ripe

on Pofpliyry.

0,1819

0,0077
0,0148

0,0115

0,0012

0,0000
0,0404
0,0142
0,0020
0,0064

0,2

The variations of the salts in each. kind of wine have yet to be

determined.

The same may be said of Beer ; the ash of one kind analysed by
Mitscherlich was 0,307 in 100 parts of beer.

In 100 parts of afth he found Phos})hQric acid *• 20.0

Tutassii " 40,8

Soda « 0,5

Phosphate ofMagneaa 20,0
Phobphate of Lime " 2.6

Silica " " 16,6

For many other analyses of the ash of beer see trandation of

Uebig's Annual Report for 1848» p. 318.

Of the tethen still less is known. The oenanthic aether exists in all

"wine ; it has a peculiar smell which is not vinous. The oanantbic

acid is identical with Pelargonic acid, which is obtained from Pelar-

gonium roseum, and it may be formed artificially by oxydation of

oleic add, or from the a therial oil of rue. Other volatile zethers exist

in wine; for example, in Bordeaux wine acetic ajther, butyric

sther, and valerianic aether. Each wine like each fruit has probably

its own peculiar volatile principles; and as art has succeeded in

imitating if nut iu actually foimiiig the odoriferous principles of

many fruits, as the pear, (acetate of ostide of amyl), of the pine*

FF
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apple (butyric Kthcr)9 of green-gage, of Utck cnifmt, of grapes,

o doabUett the chanusteriBtie aaences of wine will before long be
wtificialfy prepared. But though the flavour of the wine is mnin^
dependent on the volatile principles, still the alcohol, water, and
sugar, are also oonceTned in producing the effect ; ^ch substance

plays its part
;

thouj^li as regards flavour all are inferior to the

volatile constituents of the wine. This union of principles producing
a single etfect, is also to be observed in the colour of wine. The
acid which is present in all wine plays an inferior but decided part

in the i)ruduction of the colour of the wine, for when the acid ia

neutralised, the colour of all wine is more or less deepened ; in aoine

claretb and sherries this is most conspicuous ; ao aldu cider bccumes
dark brown when neutralised.

From what has been said it will be very evident that we are not yet

possessed of fnfficient knowled«J!;e to enable us to estimate accurately

the action of wine and beer on the system. However, the two most
important ag;ents in fermented liquids are the alcohol and the acid.

If wine were only a stimulant, Mr. Brande's table would cfive suf-

ficient in format ion to enable us to decide on the comparcitive sti-

mulating acliou of did'erent liquids. In the piecediUi^ tables 1 have
endeavoured to give the means of estimating the oUier important

agent* namely, the add of these fluids.

It 18 very probable that all sugar is conyerted in the stomach into

acid. Some sugars are changed quicker than others^— cane-sugar
the slowest ; glucoae or the sugar ofheer the quickest* Hence to de-

termine the acid action of wine the amount of sugarmust be added to

the amount of acid. In the wine that has no sugar, the full amount
of acid immediately acts in the stomach ; whilst in beer, in which
there is much sugar and little acid, the full amount of acid is slowly

produced in the stomach, but in the end is greater than in the more
acid wine. In forming an opinion upon the acid action of these fluids

the acid alone must not be considered, but the acid and sugar must
be taken together. Thus, the following order may be observed in

the fluidb which were used fur these experiments. Proceeding from
the fluid producing least to that producing most acid

Geneva, Whiskey, Rum, Brandj, Chiret, Buigundy, Rhine* Mo-
aelle, Sheny, Madetra, Cluunpagne, Cider, Port» Porter, Stout, Ale,

Malmsef, Tokay, Cyprus. In all dietetic or medicinal questions re*

garding these fluids, first, the stunulating properties, and secondly,

the ultimate acidifying properties of these liquids lAust be con-

sidered. The above tables may at least assist in approzimatively

forming correct answers.

It is verv evident from these tables that determinations of the water,

alcohol, and sugar, though useful in relation to the stimulatini;' nnd

acidifying action of wine and beer, are of no use for detcruiming the
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quality of thowine. Yoa cannot thns tdl port from sherry ; far less

good port frombad port. If yoa look at the Port table the numbers are

nearly identical. Mr. Brande's experiments were undertaken for the
purpose of 8a3ring whether alcohol was added to the wine or not;

whether it was natural or fortified." It would be as easy to add
salt to sea-water and then endeavour by chemistry to say which
salt belonged to the sea-water and which was added.

In the last Report of the Committee of the House of Commons,
it is stated that most wine is fortihed with ten per cent, of brand v,

and even as much as one sixth of all the spirit may be intermixed

;

more seldom grape-juice, evaporated wme, and elder-berry extract

areadded. "Strong, black,and sweet" form the criterion of excellence,

according^ to the Portucruese g-overnment ; what we require at present

is not thioj but the exact chemical conipositiou of unblended, unfor-

tified vintage wines ; UDtU these are obtained we have no means of

making true comparisons.

For the detection of most of the adulterations of wine at home and
abroad, there is but one scientific method poesibie. This may be

summed up in these words,— accurate comparison with standard

wines : by means of these we shall be able to trust to the science

of the chemist, whilst without them we can only depend on the skill

of the taster acquired by use.

[H. B. J.]

WEEKLY EVENING MEETING,

Friday, March 3,

GKOKGJfi DoDDf Esq., F.S.A., Vice-President, in the Chair.

Rev. Baobn Powell, M.A., V.P.R.S.. F.R.A.S., F.G.S.»

Savilian Professor of Geombtry, Oxford.

On eertam Phemnnena Rotatory Motion,

Ths mechanical principle of '* the composition of Rotatory Motion,"

originaUy discovered by Frisi about 1750, (see Frisius de Rotatione,

Op. it. 134, 157, and Cosmograpliia, ii. 24) is equally simple in its

nature, important and fertile in its consequences and applications,—

and susceptible of the easiest explanation and experimental illustra-

tion ; yet it has been singularly lost sight of in the common elementary

treatises. It is indeed discussed and applied in a Mathematical form

in Mr. Airy*s Tract on Precession (Math. Tracts, p. 192, 2nd ed ) ;

and the theorem is stated by Professor Plnyfair in his " Outlines of

Natural Philosophy*' (i. 144), and its application explained (ib. ii.
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308). These, however* are not books of a popular kind, and Ike

aathor is not aware of any mention of it in other English works.

In a more abatract analytii^ form it has been discassed by several

foreign mathematicians, especially by Poinsot, in a Memoir read to

the Academy of Sciences, May 19, 1834, but of which only an

abstract was published ; as well r« bv Poisson* in a paper in the

Journa] de I'Kcole Polytechnique (xvi. 247).

The principle is involved in the explanation of several important

phenomena, some of which are in fact mere direct instances of it

;

8o that a simple experimental mode of exhibiting it would be emi-

nently desirable ; and several such have accordingly been devised

which yet seem to have been but little generally known.
An ingenious instrument of the kind was contrived some yeara

ago by Mr. H. Atkinson, a very brief account of whidi is given in liie

Astrononucal Society's Notices, vol. s. p. 4S, though so brief thai

it is difficult to collect what the prectae mode of its action was,

—

but it seems somewhat complex.

A far more complete and instructive apparatus was invented by
Bonenberger and described in Gilbert's Annalen (lx« p. 60). It is

also explained in some German elementary works. Attention has

been more recently drnwn to the subject hy a highly interesting

paper of Professor Magnus of Berlin, (Abhandlungen der Konigl.

Preuss. Akad. 1852, translated in Taylor's Foreign Scientific Memoirs,

N. S. Part 3, p. 210,) in which some remarkable applications of this

apparatus are given ; he also describes it (with a figure) and observes

that the execution oi il requires great deiieucy and eurreetaess of

workmanship. Copies of this instrument have indeed been made in

this country (one of which was exhibited through the kindness of Pro-

fessor Wheatstone) ; hut of these the author believes no description

has ever appeared in English works, and they are certainly very litde

known, notwithstanding their manifest value to every lecturer : the'

essential parts are a sphere capable of rotating about an axis whose
extremities rest in opposite points of a hoop which can turn on
pivots horizmUaUjf, within another hoop turning on pivots about a
vertical line.

In fact the author of the present communication has long felt

the want of such an apparatus for lecture illustration ; and before he
was aware of the existence of any of those just alluded to, had con-
structed one in a difi'erent form, and which is found to answer fully

the purposes of illustration for which iL is designed, without any nice

workmani^hip or complex machinery. (See Astronomical Society's

Notices, vol. xiii. p. 221-248.)

Its object, like that of the instrument last mentioned, is to exhibit

experimentally the a^ual amytoaUion of rotatum ubmU two differtHi

axes impresaed at once on the same bo^.
The essential parts are merely a bar capable of rotating freely

about one end of an axis, (and loaded at ita extremities to keep up
the rotation,) while the axis itself can turn about a point in its
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length near the end carmng the bar, upon a horizontal axis,

capable of moving- freely round a vertical pillar. At the lower end
of the first axis is a weight which more thau couQterpoisea the

upper part.

If then tliere be no rotation in the bar about tlie iirbt axis, the

effect of the weight is to produce a rotation about the second alone,

bringing down the tet axis into a Terttcal position.

If now the first axis be held horizontally or obliquely, and a rota-

tory motion be given to the bar abont it, on letting the axis go, we
compound both rotations; and the resolting effect is^ that the weight
will no longer bring the axis doum* or uter its inclination at 2l:
bat will cause it to take a new position, or make the whole to turn

round the vertical, in a direction opposite to that of the rotation.

Thus, although confessedly not new in principle, to make public

an experimental illustration in so simple a form may not be without

its use for a g;reat majority of students.

Even the theoretical principle is capable of being stated in a way
quite intelligible to those acquainted only with the very first rudi-

ments of theoretical mechanics, presenting itself in close analogy

to that well kiiuwu first piiuciple, llie composition ui rtctilineWT

motion.

Asm this last case^ if a body be in motion in one direction, and
any cause tend to make it more in another, it will move in neither,

bat in an intermediate direction,—so we have the strictiy aaalogous

case in rotatory motion ; when a bo^ ie rotating about an axis, and

amjf cause tends to make it roiaie about another axis, it will not

rotate about either, but about a new axis intermediate to the two. Thus
the result of compounding the two rotations will be, that the axis

(carr\'ing with it the rotating body) will simply take a new position,

or will move in a direction determined by the nature of the impressed

motions.

Professor Magnus, in the very able, but rather prolix and obscurely

written Memoir, before referred to, speaks (p. 223) of the conse-

quences ofsuch a law evinced m the resulting rotations, but without

any distinct or explicit statement of the essential theorem of the

composition of rotatory motion. He gives, however, some singular

and even paradoxical exemplifications of it We may allude to one
of these, which is capable of being put into a form at once more
mn^, and at the same time wnare paraiotkal, than that in which
he describes it. It consbts in this : a wheel at one end of an axis,

and a weight at the other, are suspended in equilibrio ; which is, of

course, unaltered, whether the wheel be at rest or in rotation : the

weight is then slid so that the balance is destroyed : now if the wheel

be set in rapid rotation, the pqnilibium iV restored. This is nothing

but a simple case of the priociple just stated, as shewn by the author's

apparatus.

Besides certain other cases traceable to a dilierent cause. Professor

Magnus's immediate object is to explain a curious observed anomaly

Digitized by Google



396 NOTICBS OF TBS MSXTUIGS

in the motion of projectiles of an elongated form sliot from rifled

guns, and which consequently rotate about their asuSj while passing

through the air in the direction of that axis.

He mentions llie fact that artillery experiments in diiferent coun-

tries with rifled cannon and missiles of a cylindical form with a
conical apex, a/tray^ shew a demaUtm qf the point of the ndeeUe to

the right, the rife'SfM hemg riffhi-htmded*

To explain the nature of this deviation was the object of special

experiments on the part of the Prussian ArtOlery ODmmission, in

which Ihrofesaor Magnns assisted. The missiles were fired with

low charges, so as to allow the motion to be accurately observed, and
it was found that the axis remained sensibly in the direction of the

tangent to the curved path, while the deviation to the riirht was always

clearly marked. He observes that kit-handed rifles have never been
tried.

Professor MR[::nus, after some fruitless conjectures as to the cause,

at length sought it in the principle of the composition of rotatory

motion. He tried experimentally the effect of a current of air on a

projectile of the form employed, by inserting such a body instead

of the rotating sphere in Bonenberger's apparatus, and observing

the effect on it» first at rest, and then in rotatbn, when the strong

current of a blowmg machine was directed against the conical apex.

"When at rest, the current elevated the apex ; owing to the form of

the missile the resistance acting not through the centre of gravity,

but above it : when in rotation no elevation took place, but a deviatiam

in the direction of the axis, in a direction opposite to that of rotation*

To shew the application of the principle in this case, he observes

that the axis of the elongated projectile, which for an instant

coincides with the tangent to its curved path, momentarily chani^^es

its direction, so that the front extremity or apex falls below its

former position. Or, for a single instant it may Ije regarded as

if locally at rest, but turning about its centre of gravity so as to

depress the apex.

If the motion were simply in the direction of the axis, the re-

eistance of the air would operate directly against it i but When tiie

apex is continually tending to turn dowmaris from that line, the

resistance acts against it partially upwarde, and thus tends to raise

the apex,

Tlius, at a given instant, the ebngated projectile may be re*

presented by the rotating part of the apparatus just described.

When there is mo rotation, the resistance of the air tending to

raise the apex is represented by the weight at the lower end, which
produces the same effect.

When a rapid rutation is communicated, (suppose from left to

right of the gunner,) the result will be, no elevation of the apex^

but a lateral movement, or commencement of a rotation round the

vertical,—in astronomical language retrograde, if the former rotation

be direct

;

— but which beginning from the opposite part of the circle

is, relative to the operator, towards the right.
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The form of the projectile nsed in these experiments differs from
that in the Aliiiic rifle, in that tlie latter is hollow at its broader

end, and thus the centre of gravity is thrown forward towards the

apex. Hence, according to the same theory, the effect would pro-

bably here be to depress the apex, and therefore to give an opposite

deviation ; but it does not appear whether any such observations

have been made ; and in practice the effect would probably be quite

insensible.

It occurred to the author that a very rimple illuBtration of tbia

deviation of rifle projectOes might be made by merely forming a sort

of amali arrow, whose head was composed of a coik, like a shuttle-

oock, bat instetkd of the feathers, small card vanes inclined in tiie

same direetion round it, with a tail to balance it, and which thus in

the mere act of throwing acquires a rotatory motion from the re-

action of the air, to the right or left according as the vanes are

inclined ; and on trying this there was always observed a deviation

in the direction of the axiR or point of the missile to the right or left

accordingly, relative to the experimenter. It is in fact nearly im-

possible to throw such a body in a direction perfectly in one ])]ane.

The true deviation is, however, peculiarly liable to be disguised by
the general resistance of the air on so light a missile, as well as by
currents, &c. which it is not easy to js^ard against.

The well known case of the Boomeraag exhibits effects closely

similar : for it is found that if so projected that its rotation is from

left to right, its i/ematkm will be in the same tSrection, and vice versd z

that is, supposing (as is the usual case) that its plane is indined

K^^wardB ftom the operator:—If it be indmed ifomttoordlr, the devia-

tion is in the direction opposUv to that of the rotation.

In the former case the reaction of the air against the flat surface

of the missile would tend to increase its inclination iqnoardt, in the

latter downwards, with respect to the operator : and this in each esse

respectively would give the motion stated ; as is easily seen on the
principle, and by means of the apparatus, before described.

Tims it would follow that this extraordinary instance of savage

invention, which long ago puzzled inquirers, is simply a case {tike

the last) of "the composition of rotatory motion."

It should, however, be mentioned that some experiraentalists have
entertained a dirtereut view of the cause of deviation in this instance.

Besides the results above stated. Professor Tvlagnus (in the same
Memoir) mentions several other highly curious cases produced by
certain modidcatiuua of the apparatus ; but all referable to the same
principles.

M. Fessel has also invented an apparatus (sinoe called the Gyro-
ecope) an account of which is given with some remarks by Professor

FlOdter, and the Editor in PoggendoriTs Annalen (i85a» Nos. 9 and

10), which though apparently invented without any bkowledge of

Baoenherger's apparatus, is a modification of it, referring to phe-

nomma of the same kmd as those of the equilibrium ei^eriment

mentioned at first.
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Tliis apparatus has been greatly improved npim hy^ Vrokitaar

Wheatstone, who has introdooed other movemeDts to indode the

cooditums of rotation in difeent planes. One of tfaesa inatrnmenta

was exhibited.

IVom these singular applications of a very simple mecbaniod

truths we may now turn to what ia but another exemplification of

the same thing, however apparently remote from those we have oon-

sidered, and upon a far grander scale.

The phenomenon of the Preces?ion of Equinoxt^i was known to

Hipparchiis ; but no explanation of the fact was for ag^es imagined.

Even Kepler, ia the multiplicity of his hypothetical resources, could

not succeed in devising anythmg plausible. The axis of the E^arth

is slowly shiftinc^ its position, so that its pole points continually to a
new part uf the heavens,—-a new pole star,— at the rate of about 50^

a year, and of course carries with it the point of intersection of the

jSarth'a equator with the ecUptic or plane of its orbit, at the same
rate and in a direction opposite to that of its motion, or the order
of the signs.

These phenomena remained wholly without explanation till

Newton, led by the analogy of those disturbing forces on the oihit

of a planet which cause its nodes to regreu, ahewed that the same
would occur in a satellite to the earth,—in a rtig of such satellites,

— in such a ring- adhering to the equator, or the protuberant part

of the terrestrial sphere ; and thus that the equinoctial points would
alowly regress. (See Principia, i. 66, Corr. 1 I—22.)

The more exact determination of quantitative results was reserved

for Newton's successors, when a more powerful aualysis had been
applied by Euler. D'Alembert and others to the full exposition of the

theory, founded on general equations of motion ; as since given in

the writings of Laplace, (Mec. Cel. liv. ziv. eh. 1.) and Pontdcou-

lant (Th^rie du Systdme du Monde, liv. iv. ch* whidki are
necessary for including all the minuter variations detected by
Bradley, and subsequent observers, shewing the mtaium of Ihe axis,

and the inequalities of precession due to &e varying oonfiguntione
of the attractmg luminaries.

These higher mathematical views, though of course the most
complete and systematic, are not the most direct or easy mode of
explaining the subject to the student. Greater simplicity certainly

characterizes the method adopted by Mr. Airy (in the tract before

cited) of applying directly the theorem of the composition of rotatory

motion; as doubtless Newton would have done had it been known
to him. But here, as in so many other instances, the first explana-
tion presented itself mixed up with more complex considerations

;

and as has been well observed simphcity ia nut always a fruit of

the first growth."
To thme not versed in ibB mathematical theory, of all pointa in

I!(hysical Astronomy, the " modus operandi'* of the IVecesnco,
pethapss usually seems tlie most paradoxical, and the exphmations
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griven in some of tbe best popular treatises are seldom found satis*

factory, following as they do the letter of Newton's illustration and
omitting the direct introduction of the principle of composition,

^hicb, if oQly from what has been here offered, is at once seen to

be easily capable of the most elementary explanation. Indeed it

was from this consiclmtion forcmg itself on the mind of the author.

In serreral courses of popular lectures on Astronomy, that he was
led to wefk the means of experimental illustration above described;

and which would more palpably imitate the phenomena to the eye.

if, instead of the rotating bar a terrestrial globe be substituted (as in

Bonenberger's instrument)—for better illustration made protuberant

at the equator,—where the weight at the south pole acts the part of
the sun's and moon's attraction, to pull down the protuberant matter
of the spheroid at the equator if at rest, hut when combined with

the earth's rotation results in a transference of the position of its

axis, or slow revolution of its pole round the pole of the ecliptic in

a direction opposite to its rotation, carrying with it the equinoxial

points, and causing the signs of the zodiac to shift backwards from
their respective constellations.

It always afibrds a sort of intellectual surprise, to perceive for

lSb» first time the application of some simple and familiar mechanical

prociple to the grand phenomena of astronomy : to see that it is

btnt one and the same set of laws which governs the motions of
matter on the earth and in the most distant regions of the heavens ;

to find the revolution of the apsides in a pendulum vibrating in

ellipses, or the conservation of areas in a ball whirled round by a*

string suddenly shortened : or (as in the present case) to perceive a
celestial phenomenon, vast in it? relations both to time and space

and complex in its conditions, identified, as to its mechanical cause,

with the rotatory movement of a 'ittle apparatus on the table before

us,— or to discover the Precession of Equinoxes in the deviation of

a rifle or a boomerang*. And the simple experimental elucidation

of such phenomena and their laws will not be useless, as it tends to

coiiiirm in the mind of the student the grecit characteristic uf the

modem physical phUosophy first asserted by Galileo, the identity

of the causes of llie celestial and terrestrial motions, and to aid and
elevate our eonception of those grand and simple principles accord-

in^ to whidi the whole machinery of the universe is so profoundly

adjusted.

[B. P.]

Digitized by Google



•100 MOTICBS OV TBB MBBTINOfl

GENERAL MONTHLY MEETING.

Monday, March 6, 1854.

Right Hon. Bakon Passb, Vke-Fkcttdenty in the

George Richard Burnett, Esq*
William Chapman, Eaq,

Geoige Clowes, Esq*
Thomas Davis, Esq.

Hananel De Leon, M.D.
Lt.-Col. Lothian Sheffield Dickson.

The Hon. SlrWjlliarn Erie, Justice

of the Court of Queen's Bench.
Richard Hoper, Esq.

Edmond C. Johnson, M.D.
Barry Charles Knight* £Bq*
John Parrott, Esq,
Henry Pollock, Elsq.

Charles Sartoris, Esq*
Gcorg^e Ward, Esq.

Nathaniel B. Ward, Esq* F.R.S.
F.L.S.

Thomas Young, Esq.

'were duly elected Memhers of the Royal Institution*

John Hall Gladstone, Esq., i^h. D. Samuel Petrie, Esq.

F.R.S. Michael Wills, Esq.

were admitted Members of the Royal Institution.

Mr. Farauay gave an account of some recent researches by
Dr. Schonhein on the action of temperature upon the physical

condition of bodies as manifested by their changes of colour.

That heat deepens the colour of many bodies is well known

;

thus, sulphur becomes more and more coloured as it is heated.

Schonbem has shewn that the dliaoge does not cease at com-
mon temperatures, but that rety cold sulphur is a colooiless bodj.

Even ink appears to be such a body; for dilated ink, being

frozen, gives a dark coloured ice, and this by cooling to 40** bekiw
zero becomes colourless : it resumes its colour as it rises in tem-
perature, and becomes dark before it ceases to be ice. Some bodies
which are colourless at common temperatures acquire coloiu-, eitherby
heating; or cooling thus, if an infusion of roses or dahlias, ren-

dered colourless by sulphurous acid, he raised in temperature, it will

become coloured, and will lose the colour again as it cools. Or if

it be introduced into a glass tube, and frozen by a mixture of snow
and salt, it first freezes into a white ice, and then at a lower tem-

perature becomes hcautifally coloured red, after which, if it be

raised in temperature it first losea the colour, then thaws, and at

last melts into a colourless fluid.
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The following Presents were annoimeed, and the thaiikB of the

Memben retomed for the same :

»

From
Airy, G. B. Esq. F.R.S. Astronomer-Royat [the Author) — On the Eclipses of

Agathocles, i hah 8, and Xerxes. (From Phil. Trans. Roy. Soc.) 4to. 1853.
Ashburton, Lord {the Author)—Address to the Elementary Schoolmasters

atienibled At Winchester, Dec. 16, 1853. 8vo. 1854.
Astrtmomical Society, Royal— Monthly Notices, Vol. XIV. No. S. 9wo, 1653.
Jthmmim Club — List of Members, &c. 1^53.

Meil, Jacob, Esq.— Pharmaceutical Journal, March, 1854. 8vo.

AmMy, Jf«ttn. (the Pubtishen)— The Musical World for Feb. 1854. 4to.
BritUh ArchitectM, Royal Institute of— Proceedings in Feb. 1854.
Civil Engineers, Institution of— Proceedinrrs in Prb. l:^r)4. 8vo.

Cambridge Ohservaiory, Syndicate— Astronomical Observations made at C&m-*
bridge, by the Rev. James Challis. Vol. XVII. 4to. 1854.

SdUort'—The Medical Circular for Feb. 1854. 8vo.
The Atiienaeum for Feb. 1854. 4to.

The Practical Mechanic's Journal for March, 1854. 4tO.
The Journal of Gas-Lighting, Feb. 1854. 4to.

The MedianlcB* Magazine. Vol. LVII.~LIX. and continaation. 8vo. 1853-4,

Faradmf, Pntfessor, D.C.L., F.R.S.—
Gcschichte der Piagcr Univeniti^ von Wcnsel Wladiwoj Tomek. Sto.
Pras^, 1849.

Tomkse ze Stitn^bo Knizky Sestery q ObecDych Vecech Krestanskycb. 8vo.

Pme, 1852.
Monatsbericht der Konigl. Preussischen Akademie zu Berlin, Jan. 1854. 8vo.

Atti dell' Accademia Pontificia de* JLiooei. Anno V. Sess. 2, 3, 4. 4to.

Roma, 1853.

^oniUln/flflilttfoo/Pmiuyfofmia—Jotirna], Vol.XXVII. Noa. 2. 8to. 1654.

Qeo/praphical Suru'l,/, Royal— Journal. Vol. XXIII. 8vo. 1853.

Index to Second Ten Volumes of the Journal. 8vo. 1853.
Geological Society— Journal. No. 37. 8vo. 1854.

Grahamf George, Esq. Registrar- General— Weekly Reports of the Registrar-

Genenl. Feb. 1654. 9vo.
Lovell, E. B. Esq. (the Editor)—The Monthly Digest for Feb. 1854. Q90,

Lyne, T. Eaq. (the Author) — Tribunals of Commerce. 8vo. 1854.

JHovello, Messrs. {the Publishers) — The Musical Times, March, 1854. 4to*

Pk^ttdims, Royal College of— Reporta on Epidemic Cholera, by W. Bily,

M.D.andW. W. GuU, M.D. 8vo. 1854.

Prince, C. Leeson, Esq. (the Author) — Results of a Meteorological Journal

kept at Uck&eld, Sussex, in 1853. Sheet.

Royal Society of Lofuion— Philosophical Transactions, Vol. CXUII. FUrta 2
mods, 4to. 1853.

Proceedings, No. 101. 8vo. 1854.
List of Fellows. 4to. 1853.

Society of Arts— Journal, Feb. 1854. 8vo.

amUh, Mr, /. JbMMH (<fttf PuMMar) -*The Retroipecti^ Befiew. No. 6.

8vo. 1854.
" Who shall make the Law-makeral A Queation, with Anawer attempted."

8vo. 1854.

^toMfttco/ Socie/y»Journal, Vol. XVn. Pert I. 8vo. 1854.

Ta^hr, Rn. IF., FJUS. JULf—The Flofa of YorinUri^ by Henry Beiaea.

8vG. 1840.

Vereins zur Eefonkrun'^ des Gewerl^fieiues in Preussen— Verhandlungen,

Sept.—Dec. 1853. 4 to. Berlin.

wait, TkmoM Spmieer, S$q, MJtJ, (lAe .^iilAor)«— Practical Obiervitioas on

Gout and its ComplieatiODa. 16mo. 1854.
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WEEKLY EVENING MEETING.

Fndacy, March 10.

Bight Hod. Baron Farkb. Vioe-Fk-eaident, in the Chair,

Cbablbs BaooKBy M.A.» F,B«S.

•vaasoM TO trb wbstminstbr aotPiTAi*.

On the Construction of the Compound Achromatic Microscojje,

Mr. Brooke stated his motive in giving the Lectare to be an
observation frequently made, that many who are in possession of

the best microscopes, cither for the purpose of pursuing original

investigations, or of seekinj^ rational recreation in acquiring aknow-
ledge of the structure of natural objects, do not develop the full

power of their instruments, from a want of suffic ient acquaintance

with tlie principles on which the definition of objects depends.

After briefly adverting to the or(lin;iry [)heiKHnena of reflection,

the Lecturer illustrated those of refraction by a movable diatrram,

which readily explained the total reflection of a ray of light in-

cident on the common surface of two media at an angle greater

than the critical angle, correapondiog to which the angle of refrac-

tion is 90*^.

The aberration of rays reflected or refracted at a spherical sur-

face was then alluded to and although the reflectors employed
in microscopes may be rendered free from spherical aberration

by giving them an elliptic, and those of telescopes, a parabolic

form, there is no practicable method at present known of con-
structing lenses otherwise than with spherical or plane surfaces:

and from the difficulty of obtaining sufficiently perfect reflecting

snrfeces, and of preserving them when obtained, refracting micro-
scopes are now almost .universally employed.

Chromatic dispersion was then mentioned, and the usual mode
of producing achromatism by the combination of various kinds of
glass, which differ in their dispersive pow-er, was illustrated by a

combination of three prisms. The construction of achromatic
object-glasses was next explained ,

as well as the nature of the aber-

ration produced by the presence or absence of a plate of thin glass

covering the object, and the mode of correcting: it in object-glasses

of high power, by varying the distance of the anterior from the

posterior combinations, as first extensively applied in practice by

Mr. A. Ross, and fully detailed in his article on the Microscope,
in the Penny Cyclopaedia.

The angle of aperture of object-glasses was then explained, and

the power of those of large angular aperture in developing the
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structure of certain test objects, such as the siliceous shells of
diatomaoese, was explained to be totally distinct from the mere
iucrease of the amount of light transmitted. Mr. Brooke offered

an hypothesis as to the structure of these objects, from which it

would follow that that structure would be rendered visible by
oblique rays alone, and the necessary degree of obliquity would
depend on the smallness of the elevations on the undulating

surface of the shell. This view was thus shewn to be highly pro-

bable j a specimen of the Pleurosigma forniosum (first found by
Mr. Brooke at VValton-on-the-Naze) was viewed under a half

'

inch object-glass by Ross, and an achrotiiatic eye-piece of high
power, (which was staled to be unquestionably superior to a deep

liuygenian eye-piece)
i
when an opaque disc was inLerp(isc(i

between the object and the centre of the object-glass, which cut

off a large portion of the central rays, the diagonal rows of dots

were still distinctly visible ; but when tbe marg;inal rays were
stopped out by a diaphragm, although a mucfa larger quantity of
light was admitted than in tlie former case^ the markings were
entirely lost.

In order to render visible tbe more difficult objects of this dass^

glasses of large angle of aperture have been constructed, but their

employment is much limited, owing to the greatly increased

difficulty of correcting the aberrations, under any given circum-

stances of the transmitted pencil of light, and consequently tbe ^

small amount of correction, that is, of adaptation to altered cir-

cumstances, that they admit of. From investigations which he

knew to be in progress, the Lecturer expressed a hope that by due
adjustments of the illuminating pencil, the most difficult test-

objects would be rendered equally visible under object-glasses of
woderate aperture, which are much more geiierally useful.

Mr. Brooke then alluded to the preposterous reputed angle of

aperture of certain foreign object-glasses, viz. 17^*** and explained

the ialiacy of the ordinary method of determining that angle
j

which consists in viewing through a microscope the light of a

lamp placed at a few feet distance, and moving either the light or

tbe microscope, so as to traverse tbe entire angular distance

through which the light is visible. In this method the course of

the rays is contrary to their usual course, and oblique pencils may
be brought to an imperfect focus at the hack of the object-glass,

and produce a glare of light, but which meet at a greater angle

than the extreme rays that can enter the object glass from th$

Jield of view, and which consequently are the extreme available

rays.

A very perfect instrument for measuring the angle of aperture,

designed by Mr. Gillett, was then explained : this consists of two
mlcroocopes, the optical axes of which may be adjusted to coinci-

dence. One of these is attached horizontally to tbe traversing
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arm of a horizontal graduated circle, and is adjusted so that the

poial of a needle, made to coincide with the axis of motion of the

movable arm, may be in focus and in the centre of the field of

view. The otiier microscope, to which the objpct-p;^iS3 to be
examined is attached, is fixed, and so adjusted, that the point of

the same needle may be in focus in the centre of its field. The
eye-piece of the latter is then removed, and a cnp with a very

small aperture is substituted, close to which a lamp is placed.

It is evident that the rays transmitted by the aperture will pursue

the same course in reaching^ the point of the needle, as the visual

rays from that point to the eye, but ui a contrary direction,

and being transmitted through the movable microscope, the eye

will perceive an image of the bright spot of light throughout that

angular space that represents the true apeitme of the object glass

examined. The applications of this instrameDt in the construction

of object-glasses are too nameroos to be here detailed : amongai
the most obvious of which nay be mentioned the ready means it

presents of determbing the natorcf and roeasoring the amount of
the aberration in any given optical combination.

The important subject of Illumination was then SO hx consideffed

as the short space of time allotted to the discourse would permit.

It may be taiteu as an axiom that in the illumination of transparent
objects, the amount of definition will depend on the accuracy with
which the illuminating rays converge upon the several points of
an object ;

consequently the source of light and the field of view
must be the cnnjugate foci of the illuminator, of which an achro-

matic combination, similar to an object-glass, is the best form, and
the common mirror usually employed is probably the worst,

inasmuch as in a jjcncil of rays obliquely reflected at a spherical

surface, no focal point exists.

The first compound microscopes on record, as those of P.

Bunnani, about 1697, which was placed horizontally, and that of
J. Marshall iii the beginning of tiic eighteenth century, which was
vertical, were furnished with central condensers, but in later

years the perfection of the illuminating apparatus has by no means
kept pace with that of the ocular portion of the microscope,
though scarcely of less importance, in attaining the utmost practi-

cable perfection in the vision of microscopic o^ects.

The advantsges of employing an achromatic condenser were
first pointed out by Dujardin, since which time an object-glass

has been frequently, but inconveniently employed, and more
recently achromatic illuminators have been constructed by most
of our instrument-makers.

Some years since Mr. Gillett was led by observation to appre-
ciate the importance of controlling not merely theqwm^ of ^kt,
which may be eflFected by a diaphragm placed any where between
the source of light and the object, but the angle of aperture of tiie
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UlumMMating peneU^ which can he effected only by a diaphragm
placed immediately hehind the achromatic illuminating combi-
nation. An elastic diaphragm, or art^kUtl pupil as it might be
caHed, was first proposed by Mr. Brooke, which was shewn to

answer very well in a large model, and produced a remarkable
semblance of Wtal contractility ; but mechanical difficnlties inter-

fered with its applicatioD, aod the revolving diaphragm in the

instrument, now well known as 6iilett*s condenser, was snb*
stituted.*

When the rays of light c onvergmg on the field of view meet at

a g^reater angle than that of the extreme rays that can enter the

object-glass, the dark-ground illumination is produced, in which
the objects are seen in strong lines of light on a dark ground |

this is best suited to objects having a well-marked outline, such as

the spicula of sponge, or the shells of the polygastrica. This may
be effected either by Wenham's truncated paiahollc reflector, or by
a central opaque stop in Gillett's condenser.

Tlie value of this kind of illumination in certain cases was shewn
by its eflect in rendering visible the persistent cell-walls in a speci-

men of hard veg-etEible tissue, a section of a plum- stone, which

could hardly be distinguished by the ordinary, or bright-ground

illumination.

A white cloud brightly illuminated by tlie sun has long been

recognised as the best source of illumination, but as this is not

(jften obtainable, the light of a lamp thrown upon a flat surface

of plaister of Paris, or powdered carbonate of soda, has been used

as a substitute. A flat surface of white enamel finely ground, but

not polished^ has been used with advantage by Mr. Gillett, as

the surface can always be rendered perfectly clear by a little

soap and water. By either of theae means the glare resulting from
throwing the unmodified light of a lamp on the object is com*
pletely obviated*

The effect of glare or diffused light in interfering with the vision

of an object was illustrated by reference to an experiment of
Professor Faraday's, in which a screen of gauze partially blackened

Is held in front of a printed placard or diagram ; the diffused

light reflected from the white gauze considerably obscures the

object, which is scarcely interfered with by the blackened portion.

The influence of illumination upon deflnition was rendered very

evident by placing the two halves of a fly's tongue, similarly

mounted, under two microscopes having precisely similar object-

glasses and eye-pieces 5 the one was carefully illuminated by an

achromatic condenser, and artificial white cloud; the other, by the

light of a similar lamp reflected from a concave mirror : the dif-

• A description of this very useful apparatus has been recently published in

the " £kmeotB ol JNaturai Philosophy/' by Gokling Bird aod Cbarle* Brooke.
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feroBoe was so conspicuous, that some were indined to doubt the

identity of the oljects*

Tbe whole subject of the illnnitnatlon of opaque objectSj as wen
as that of oblique illumioatiOD, by Kiogsley*s Gondenser, and by

the prisms of Nachet andAmid, of which diagrams were <9chibited«

and by other means, was unavoidably omitted

Microscopes by the three leading makers were placed on the

table ; between the optical parts of which Mr. Brooice declined the

task of drawing any invidious distinctions. He however expressed

a preference for tbe stand uf Mr. Ross^ on account of its having

a secondary sta^e with rectangular adjustments, and a rotatory

movement by which any iiiumimating; apparatus may be mcuie ta

revulve after its axis has been brought to coincide with that of the

microscope.

A stand by Mr. Ladd \Vci«5i also exhibited, in which the various

movements are effected with great smoothness, and without ** loss

of time," by means of wrapping chains: also the ingenious appa-

ratus of Mr. liighley, for obtaining photographs of microscopic

objects, of which time did not admit of any expl^uatioo being

offered.

In a curious and complicated microscope, the property of Pkof*

Quekett, constructed about the middle olF the bat century by

Benjamin Martin, mighi be noticed aeveral points of constnictloii»

that have been introduced as recent improvements*

[a B.]
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1854.

WEEKLY EVENING MEETING*

Friday, March 17..

Sir John P. Boileau, Bart. F.R.S. F.S.A. Vice-President,

in the Chair.

Stbphxn H. Ward, M.D. Lonp.

On t/i€ Growth of Flaats in Closeli/-glazed Cases,

Haying glanced at the various causes, the soot, diist^ deleterious

gases, and cold, drying winds, which interfere with the growth of
plants in cities and towns, the Lecturer noticed the mcident
which, in the year 1829, led Mr. Ward to discover a remedy
in the ** closely-glazed cases."

in the principle and construction of the Wardian cases there is

no mystery whatever. The principle is. the exclusion from the
plants of deletenoii? influences and agents, the admission and reten-

tion of those that are necessary ; and it is realized in a common
stoppered bottle, a garden-pot, or a pan covered with a bell-glass,

or a trough surmonnted by a glazed frame-work. Notliin^ can be
iDore erroneous than the notion which has been entertained, even
by educated persons, that the&e cases are hermetically sealed, and
that the plants live without air. Closely-glased the cases are and
should he, hut not dosed. Closed only to adverse, open to genial

and indispensaUe influences. Excluding soot and dust and the

deleterious gases entangled in smoke* guarding against sudden
changes of temperature and drying winds, preserving the nutritious

aqueouB vapour, admitting light, and suhtly, hut certainly in obe-

dience to the diflttsion law, such renewal of air aa is required hy the

plants.

The construction of a case is very simple and is easily effected.

The trouEj^-h may be made of any material, wood tarred within,

earthenware, or zinc; the last being perhaps prefrrable. To this

a bell-glass or glazed frame- work is to be nicely adapted
; and,

supposing that ferns are to be grown in the case, the mode of

arrangement is as follows. Into the bottoiu of the trough are

thrown pieces of stone, potsherds, &c. ; upon this a mixture of

peat-moidd and loam up to the level of the trough, and on the

surfooe any artifidal elevation or picturesque rock-work. The ferns

are then planted, the mould is well saturated with water, the glass

No. 19. G G
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covering is« fitted on, and tlie case placed in a situation where it

mav he exixiscd to a due aiuount of lis^ht, but for ferns, not to

the full force of the sun's rays. For the drainage of superduuus

water, it is necessary either to have apertures perforated in the

bottom of th« case, or, what is better, a depression in a comer from

which such water may be removed by means of a sponge or syringe.

In a case so arranged, the several oatund conditions of plants are

foUy realized. The doseiy-fitting glass covering, while it exdades

soot and dust, admits freely the light which is essential to the

vigorous and healthful groivth of plants, since without it they are

not duly nourished, and grow devoid of odour and colour, sickly aod

unattractive in aspect. In the next place, the %Yater with which the

mould has hcen saturated, and without which neither seeds nor

plants can develop or grow, is retained or escapes only in inap-

preciahle quantities. Exhaling- from the It. ives and rising from

the mould in the form of vapour, it hec .la. s ci iuicnsed on the

surface of the glass in the form of smuU headed drops v.iiich,

coalescing, form streamlets that course down the side of the

glass : the water is again absorbed by the mould, evaporated and

condensed, and so keeps up a oeasdess circulation. The plants

in a bottle which was exhibited had had no fresh water for nine-

teen years. Agfun, the perfect tranquillity of the aor within the

case enables the plants to bear both higher and lower degrees of

temperature than they would do if exposed, because the protective

vapour which surrounds them is not canried off. For this reason,

a glass shade placed over cut flowers preserves them in a state

of freshness for a considerable period. And, lastly, with regard

to the admission of air. The case is not, and cannot be her-

metically sealed or air tight. If it were, the first change in the

relative temperature of the air within and without would result

in the fracture of the glass, Cliange of air is effected very

subtly, but must ever be going on in obedience to the diffusion

law by which gases of different density become intimately blended

;

rising against the attraction of gravitation, passing through bladder

and other membranes, and through barriers more complete thai

a glazed frame-work which is only niody adapted to, not amal-

gamated with the case bdow.
While the different natural conditions are realized in one of

these cases, they may be so modified as to suit the requirements

of different kinds of plants. Ferns generally require a peaty mould*

a humid atmosphere, and a moderate supply of light. Aisan instance

of the perfection to which they will attain under this plan, may
be noticed the succes? which has atteiulcd one of the most deli-

cate, the Trichomaius speciosum. In the first experiment made

with this, the fronds attained a size one fourth larg-er than native

specimens either from Killamey or Teneriffe ; and Mr. Callwell of

Dublm has a plant which, remarkably slow as this fern is of

growth, has produced in nine years three hundred fronds varying

*
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in length from fourteen to twenty inches and a half. For
iloweriog plants a more loamy soil is desirable* less moisture* a
greater volume of air, and more or less exposure to the direct

ray? of the sun. But that they can he p^rown just as successfully

as ferns is proved by the fact, that in the most smoke-charged
atmosphere in the east of liOndon, various spring flowers, fairy

roses, &c. flowered, year after year, most luxuriantly, and remained
in flower much longer than they do in our country gardens. For
cactuses and succulent plants a dry sandy soil and direct sunlight

are necessary. In short, the isolating glass covering enables us to

obtun in these cases a climate witiiin a climate, a little world
within a world.

As regards design and dimensions, the cases may be varied to

an mdefinite extent. [Attention was here directed to the sugges*

tive diagrams by E. W. Cooke, A. R. A.] It is desirable, in order

to obtain a light and elegant appearance, that the trough should

be shallow; increase of surface for the growth of plants being

gained by some picturesque central elevation. For hints, however,

in reference to this part of the subject Mr. Ward*s little work
may be advantageously consulted.

The applications of these cases are various. The first and one of

the most important is to the growth of plants in towns and cities ;

the citizen being enabled by them to enjoy the constant prospect

of ferns and flowers, instead of looking out upon uingy tenements.

They may not only be used as beautiful window-blinds ; but a case

of larger dimensions may be built out from a library or breakfast

parloor, in which, by aid of moderate artificisl heat during the

winter, plants of warmer climates may be associated with those

til this oonnlry. Not only may they be made to occupy window-
fecesses, but the spaces between and at the sides of windows,
which under the present system of domestic architecture are usually

80 dark as to be unavauable for pictures or any other purpose,

might be converted into Wardian cases, in which plants and

animals might be associated. Such an arrangement would be the

source of constant interest to the mind, and would, at the same
time, reod( r the room lighter and consequently healthier and more
cheerful. Moditications of the plan such as have just been sug-

gested are, however, adapted only for those of tolerably ample

means. Now the cultivation of plants has ever been peculiarly

the poor man's luxury. To the taste and love for nature which he

often ezhibltB, tiieae cases may be made to minister ; for they may
be constracted at a very trifling expense, and the plants that

would flourish in them, the primrose and anemone in spring, the

wood-sorrely the pimpeniel, the common ivy which may be trailed

oi?er any part of the case* and the commoner kinds of fern may

• On The Growth of Plants in closcly-glawd CSses, by N* B. Wsrd, F.R,S.
published by Van Voorst, Secood Edition.
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be procured by any one in a long walk or a very short railway

ride out of London.

The Lecturer, in the next piace, alluded to the application of the

rases" in promoting what lie termed the ** aesthetics " of the sick-

room ; and showed how important it was, in the treatment of

chronic diseases and during: the period of convalescence from
others, to endeavour to diafcipate morbid feelings and divert atten-

tion from still lingering symptoms by the cheering preaenoe of

thinga of beauty. In the chamber of the invalid, these caaea

presented an advantage over plants exposed in the ordinary way,
because they confineid those exhalations from, flowers* whbn,
agreeable as they may be to sense, are frequently prejudicial to

the patient. At the suggestion of Mr. Bnrch, the resident medi-
cal officer of the London Hospital, some money had been col<*

lected for the construction of cases to be placed in the wards of
that hospital.

In the conveyance of useful plants from one country to another,

the plan has been of signal benefit to mankind. Formerly plants

were packed in moss in boxes, or allowed to grow during the voyage,

and, in consequence, a large proportion of them died. Now, the

same arrangement which protected them from noxious influences in

large towns, was found available in preserving the plants during

long voyages from tiie salt spray and rough winds, from ex-^

tremes of heat and odd, in admitting the light, and retaining the

water which, on ship-board, is often a valuable commodity. In
1883 two caaea, filled with Britiah plants* were entrusted to Caf^n
Mallard, who engaged to follow out directions, and take them with
him to Sydney. When they arrived, after four or five months, at

their place of destination, the plants were in foil health* and a prim-
rose which was in flower created no little sensation among the colo-

nists. They were refilled with Australian plants, which reached

England in perfectly good condition, and some of which had never

been set n alive before in this country. From this time the plan

became gradually adopted, in this and other countries, for the trans-

port of plants. One or two examples will show the benefit it has
conferred m this respect. The late Mr. Williams, the Missionary,

on leaving this country in 1839 took with him a plant of banana,

so important in the food which it famishes to man, and introduced

it into one or two of the Navigator Islands, where it was previousif

unknown. Mr. Fortune conveyed twenty thousand tea-planta in these

cases in safety and perfect health from Shanghae to the Himalayas.
Some of the finest palms that now decorate onr large conservatories

could not have been brought over to this country, but for Mr*
Ward's invention ; for even the seeds of these plants, in consequenoe
of the oily matter which they contain, become decomposed when
brouu^ht over in the ordinary way. They are now placed in the

mould in a closed case
;
{termination takes place during the voyage,

and the young palm is found to be developed on arrival at the place
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of destiiiation. Sir W. Hooker bears ample testimony to the suc-

cess of the plan, and states that in about four years nearly three

tfacmsand plants Wvebeen despatched to diflferent parts of the world.

When Captain M'Clintock left for the Arctic regions, a case con-
taining British plants was entrusted to him, and, when last heard
of, the plants had passed successfully through one polar winter.

Haying glanced at the various philosophical purposes to which
these cases may be applied, such as observations upon the habits of
plants in an undisturbed atmosphere, the value of different moulds,

and the action of the several vital stimuli, and having exhibited a
plant of Linaria Cymballaria in illustration of the effects produced
by deficient light, the Lecturer proceeded to notice the application

to animals and man.
Philosophers have long been aware of the influence exerted by plants

in counterbalancing the effects of animal respiration. Towards the end
of the last century, Lavoisier led the way in determining what has been

happily called " nature's balance," by showing the exact changes
produced in the atmosphere by the respiration of animals. Priestley,

soon after, proved by experiments with growing plants in air that had

been vitiated by respiration and combustion, that they restored air

so vitiated to its original purity. Senebier demonstrated the precise

action exerted by plants in decomposing carbonic acid and fixing the

carbon and liberating the oxygen, and that this takes place in water

as well as air. Bonssingault further proved that plants decompose
water, and, from this, furnish another source of oxygen to air that

has been deteriorated by animal life. Now, these counterbalancing

actions of animal and vegetable life which are ever going on in the

world without, and which are among the greatest marvels in the

economy of Nature, may be realised most completely in one of these

cases. Mr. "Ward felt this, and accnrdincrlv in 1841 established in

his largest fern-house, in a capacious earthenware vessel given to

him by Mr. Aifred White, an aquarium for fish and plants. In this

vessel, which contained twenty gallons of water and which he sur-

rounded with rock-work raised several feet above its margin, he
placed gold and silver fish in company with several aquatic plants,

viz. Valisntna spiralis, Pontederia crassipes, Tiatia stratiotes, and
Papyrus elegans. In this miniature lake, the water of which was
never changed, but kept in a constantly pure state by the action of

the associated plants, the animals lived in a healthy condition

many years. This aquarium or vivarium soon gave the hint to Mr.
Bowerbank who procured a large glass«jar, in which he placed

stickle-backs, minnows, and snails, with plants of Valisneria, and
covered in the jar with a piece of glass. Mr. Mitchell of the Zoolo-
gical Society states that the jar just noticed, gave him the suggestion

^or the interesting vivaria the Gardens. Aquaria in open bottles

would seem to have been ornaments of the philosopher's study nearly

a hundred years ago, as a coloured illustration in a work by Leder-

miiller, published in 1763 will prove. All that Mr. Ward claims

Digitized by Google



413 MonoM or TBS Mniwos

credit far, is fhe liaving introdiioed them into his dosed GHies» and
depended for success entirely upon tbe counterbalancing actions of

animal and iregetable life. The individual to whom is due the merit

of having introduced marine vivaria into London is Mm* Thynne.
Having procured some living" madrepores when at Torquay in the

autumn of 1846, ?he placed them in some pea-water in a bottle

covered with a bhicUlcr, and bruimht them safely to town. They
were then transferred to two glass bowls, the sea-water being- kept

aerated by being daily poured backwards and forwards, and being,

moreover, periodically renewed by a fresh supply from the coast.

In the spring of 1847, Mrs. Thynne sent for some pieces of rock,

shells, &c. to which living sea-weeds were attached, and subsequently

depended npon the action of these for the pmrification of the vrater*

For the removal of the .confervse wluch cover freah-water aqmitie

planta, fresh-water anaila are very serviceable. They are leeom*
mended to he introduced into vivaria for thia jNirpoae, in the nnmhcr .

of tbe Microscopical Journal for Sept. 3« 1841» and, prior to that

time, were used by Mr. Cornelius Varley.

By considerably increasing the volume of air, and introducing

plants of hijrh purifying action, there can be little doubt that these
cases mav be applied to tbe hi[^hcr animals and even to man.
Medical men have \onn: felt tbe want of buildings, in which they
might imitate the chmate of any country, and adapt it to the neces-

sities of the patient. In the early part of the present century, one
or two physicians paid particular attention to the maintenance of
equable temperature in the rooms of consumptive patients, through
the aid of German stoves and what was then known of &e prin-

ciples of ventilation ; and Dr. Amott, m his Elements of Fhysica
pnhlished more than twenty years back» describes a contrivance for

the same purpose. From Mr, Ward, however, emanated the sag-
gestion for the construction of a Sanatorium upon philosophical

principles. His views were first brought before the public in the
lecture delivered by Professor Faraday in April, 1838, and are clearly

laid down in the first edition of his work, ** The Growth of Plants,

&c.** published in 1842. Those who are acquainted with the means
by which M. Payerne and his crew contrived to remain tor twenty-
four hours in a submarine vessel under tbe St ine, wiU feel, that,

whatever m;iy Ih' the uiihculties in the erf ction and renewal of air

of such a builtlmg, tliey are not insuraiountable. Sir J. Paxton's

design for a Sanatorium in connexion witii the Hospital for Con-
sumption at Victoria Ftok, would seem to realize the sort of edifice

proposed by Mr. Ward.
LS. H. W.]
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W££KLY £V£NING M££.TING,

FHday, March 24.

William Wilbsaforcb Bird, Esq., Vice-President,

in the Chair.

Edwin Lamkbstbb, M.D., F.R,S.

Om ike distinctunu suppfysed to Umit tie VegetabUi mi Ammal
Kingdoms.

In commenciner, the Lecturer made some general remarlcs on classi-

fication, and pointed out the importance of accurate detinitious in

order to constitute the classes, families, genera, and species of the

naturalist. The importance of defining species was prreater than that

of larger groups, because these were couiposed of epecies. As genera

were collections of species, and families collections of genera, so the

animal and yegetable kingdoms were but coUectioiw of speciea. The
difficulty in distingnishing between the animal and vegetable king-

dome consisted in our imperfect knowledge of the characters of

spedes which existed on what might be calM the limits of the two
kingdoms. The history of the attempts at defining animals and
plants^ Ust systematic purposes, would afford the best idea of the

nature of these difiiculties. The definition of Linnaeus, that minerals

grow, plants [Trow and live, animals grow, live, and feel, was first

examined. In order to apply this definition, the terms growth, life,

and feeling, required explanation. Growth simply indicated increase.

The term life could not be defined in such a manner as to render it

inapplicable to the physical phenomena of the inorganic world and

at the same time embrace the lov»e>-t forms of organised beings.

'Feeling could not be defined so as to sejjaratc tlic movements evinced

by so many members of the vegetable kiii^dum on the application of

extci litd stimuhmts, as the movements of the leaves of tiie sensitive

plant, of the Dioncca muscipulat the stamens of the barberry, and

the closing and unfolding of flowers from those of the animal king-

dom. Such were the distinctions attempted to be made by one who
disregarded the use of the microscope.

One of the most obvious distinctions between the organic and in-

organic kingdoms was the presence of the cell in the former. Under
some circumstances it was not easy to detect the cell, as in certain

fossils, and sometimes inorganic matters assumed a cellular form.

Another distinction adopted by naturalists, even since the general

introduction of the microscope into natural history inquiries, was,

that animals moved, -whilst phmts were fixed. This distinction,

though applicable to the higher forms of plants and animals, was
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more than ever inapplicable to the organisms which required the mi-
crofecope to detect their existence. Recent researches had shewn that

the motile tissueB in animals were composed of the same snbstaiice

that was fonnd to be present in the oeUs of all plants, and whkh
under tbe names of nucleus, cytoUast, primordial ntride, and endo-

plast, had been recognised hy aU vegetable physiologists. This

snbstance, composed cSf protein, was as activeLy^ motile in the plant as

the animal* It was this snbstance which gave motilitj to tiie cdls

of PrQtococcus, the fibres of Oscillaria, the spores of various con-

ferva and fungi, and probaUy also to all other movements observed

amonp-^t plants.

When cilia were orii^inally discovered as the agents of movement
in infusoria, and upon tlie internal org-ans of higher animals, they

were regarded as characteristic of animal life. These org^ans were

now known to be present in the zoospores of various confer^'aB, and
were the active agents of movement in the yolvox globaior^ of whuise

vegetable nature there could be little doubt since the researches of

Willtamsoii end Bnsk.

The possession of what were called eye-spots in doabtM organisms

had been brought forward to decide the animality of these beings.

Sncb eye-spots were present as red points In certain stages of the

growth of Volvox, and other nndonbtedly vegetable organisms, and
according to Henfrey were due to tbe rdation of the contents of the ,

cell to light, and were in no way the agents of vision in the cells in

which thoy are found.

The definition of Aristotle, that animals possessed a mouth, whilst

plants had none, had been n ccntly revived ; and of all merely struc-

tural characters, it was the one best suited to the purpose of tiie

naturalist. Until recently the exceptions to this definition were
numerous ; but since the botanist had claimed so largt; a number of

mouthlesb infusoria, as the Dialomaceee, Desmidettt and f 'olvocinca,

it was more than ever applicable. There were, however, certain

exceptions ; and these were fonnd in ihe FcramMM^era, the Difflugia,

and other low oiganisms which had no permanent month. Some of
these have the power of forming a temporary sac for the purposes
of digestion.

Chemistry had from time to time offered its aid to the naturalist.

At one time the possession of cellulose by the vegetable kingdom
was considered distinctive, and the ready application of iodine and
sulphuric neid as the tef^t of its presence rendered it an easily as-

certainable diagnof^tie mark. It had, however, been recently detected

by Smid in the Ascidian mollusca, by Thvvaites in the AcaridtS, and
by Virchovi in the brain and spleen of man.

Another substance, chlorophyll, appeared at one time, to pronounce
the presence of plants ; but iL had been found by Schulz in Hrjdra,

Tfiriellaria, Vortex, Mesostomum, Stentor, Bursaria and other de-

cidedly animal organisms.

Starch was another vegetable product, easily detected by iodinci
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whose UTuvcr?al presence in the plant scc tned to offer the best prac-

tical chemical test ; but Bugk and other observers had recently de-

tected this substance in the brain of man, and there was reason to

suppose that starch might be very generally present in the ani-

mal kingdom.

It was thus seen that no one point in stroctnre or chemical com-
pcNutKm ocnild furnish n means of dutinction, A physiological point

ofmnch interest and importance had prindpaUy determined a certain

nnmher of botanists in daimfng the Dkttomaeea and Demnidem as

plants. In ceitain conferva it had been observed, that previous to the

production of the zoospore, two contiguous cells united, and each con-

tributed its contents to form the germinating spore. This process

was observed by Ralf and others in Desmidea, and subsequently by
Thwaite« in the Di(itonmce(f. In addition to this point these families

exhibit other relations with the vcL^table kingdom.

Whatever might be the difficulties presented m any individual case

in the application of all or any of the before-mentioned distinctions,

there waii evidently a ereat antagonism or polarity exhibited by the

animal and vegetable kingdoms when viewed as a whole. They
were mutually dependent, attained the same ends in their growth
and organization, bat by contrary means. The great function of

the animal tissues was the absorption of oxygen, and the disengage*

ment of carbonic acid. The great function of the v^table tissues

was the absorption of carbonic acid and the disengagement of
oxygen. The processes in the history of the life of the two king* *

dome in which these distinctive functions appeared to be reversed,

were not eioeptions to the law, but were due to other agencies

than those connected with the essential life of the plant or the

animal. Thus carbonic acid was given out by plants at night,

during fructification and germination. In the first instance, the

gas given out was that which had been taken up during the day,

and was not decomposed by the agency of light. In the latter

instances a process of exudation took place in which the contents of

the cells were undergoing change indepeudeut of the life of the plant.

The germ daring the growth of its cdls absorbed carbonic acid and
gave out oxygen, as in the growth of aU other vegetable cells. The
development of the carbonic acid arose from the decomposition of

&e starch and the sugar of the albumen of the seed. In the cases

where animak had been found to give off oxygen, it was doubtful

as to whether plants were not present or even mistaken for ani-

malcules.

The composition of a series of vegetable and animal products was
exhibited ; and attention was drawn to the fact, that in all cases the

vegetalilc compounds were formed from carbonic acid and water,

or from carbonic acid, water, and ammonia, by the loss of oxygen.
Acetic acid was referred to as an exceptional instance ; but it was
hhcw n that it was more probable, where acetic acid occurred as the

x^mII of vegetation, that it occurred as the result of deuxidation
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tbaii of a process of fermentation in which ulcohoi was developed

and substc|uentlv oxidised. An exception was also referred to in

the animal kingdom in wliicli fat is supposed to be formed by the

deo^idatioQ of sugar ; but attention was drawn to the fact that this

process admitted of anatha explanatioii, not opposed to tiw ph7«
siologico^emioBl distanctioii poioted out
These processes were fnitbei: shewn to be oooneeted whli tbe

rdatlons ezistbg between the animal and egetaUe kingdoms, Th»
plant waa piodnced from mineral compounds—carbonic acid, water,

and ammonia,—the snbstanoes out of which the animal was formed

;

and no instance was known of the animal appropriating and forming
organic substances out of these compounds. This was the distin-

giiisbmg feature of the life of the plant, and the liberation of oxygen
gas its most constant result. The appro])nation of substances thus

formed, and the uniting them once more to oxygen ^as, was thu dis-

tinguishing feature of animal life, and the fonnation of carbonic acid

gas its most constant result. Alm ir changes occurred; but these

were the grand distinguishing feature:* of the two kingducas, the

recognition of which by structure, function, or results could alone

enaUens to distingmsh between plants and aninudt.

CE. L.]

WEEKLY EVENING MEETING*

Friday, March 31.

Col. Philip J, Yorkb, F.R.S President of the Chemical Society,

in the Chair.

John Hall Gladstone, Esq., Ph. D., F.R.S.

Qa Ckmied Affmty among Suhataneea ta SahtHM,

An historical sketch of the development of the ideas o£ chemiata
oonoeming " Affinity" was first given. The dogma of Hippoeratea
that " Like coml ines only with like/' was shewn to be superseded
by the view of Glauber and others, that unlike substances com-
bine most readily : and that where two bodies have an affinity for
one another, it is a sign that they have no affinity with one another.

Tiie views of Newton and Boyle in reference to the different de-

grees of streng^th of affinity were then considered, and particular

attention was directed to the doctrine of liergmann, that when a

decomposition takes jjlace by means of the greater elective attrac-

tiun of a third hody, tlmt decomposition is complete. In op-

position to this, Berthollet contended that m ail such cases of

oomposition» or decomposition, there takes place a partition of the
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base, or subject of the combination, between the two bodies whose
actions are op})osed; and that the proportioos of this partition are

deterriiiued, not solely by the difference of energy in the affinities,

but also by the difiiensnoe of the quantitiefl of tho bodies,— by their

physical coDditkm»<*- and by that of the combinationa capable of

being generated* These inewa did not meet with a £mnrable
yeoeption at the time of liieir promalgation ; and the attention of

'

chemists had been drawn away from the subject until within these

last few years, when Malaguti, Bonsen, Debus, and WiUiamson»liaTe
published investigations bearing upon the point. The Lecturer then

stated that before any of these p^wrs had appeared, he had been

tiunking of and performing some experiments upon the subject in

question, and that'he was still continuing them.

After a few experiments illustrative of "Chemical combinatiou "

and of " Elective Afiinity," others were introduced to show how
easily this latter phenomenon was affected by circumstances. Thus
ammonia will displace alumina from a solution of the sulphate, but

on the other hand, alumina \vill displace ammonia when heated with

the solid sulphate of that volatile base; whilst if fcolutioiis of chloride

of aluminum and sulphate of ammonia be mixed and evaporated,

crystals of the double sulphate, ammonia-aium, will appear. There
were on the table two white salts ; the one had been carbonate of
baryta, but by boiling with excess of sulphate of potash, it had been
converted into the sulphate ; the other had been sulphate of baryta,

bnt by long continued boiling with much carbonate of potash, it had
suffered the opposite change into the carbonate. The Lecturer then

stated that so great is the influence exerted by these various circum«

stances, that some have doubted whether there be a true " electiye

affinity he however believed that after making every allowance for

known causes there is still a residuary plienomenon to which that

name is the most appropriate. Allowing then, with Bergmann,
that relative degrees of affinity exist, the question arises :— Is

Berthollet's law also correct? It is very difficult to arrive at a

satisfactory answer, since it is almost impossible to eliminate

other ii)fluences. Several reactions, however, were mentioned

as tcmiinir to show that there is some truth in the law

for iiistaiice, the solution of gold in hydrochloric acid upon the

addition of nitrate of potash. The exp^ments of Bunsen on
mixtnres of carbonic oxide and hydrogen, exploded witb a quantity

of oxygen insufficient for complete combustion ; and those of Debus
on tiie precipitation of mixed hydrates of lime and baryta by carbonb
add, were explained ; as also the remarkable fiactnoticed by both, that

the resulting products were always in certain atomic proportions to

one another. But in both these cases the first products of the

chemical action are removed at once from the field : it is quite

another case when th^ remain free to act and react on one another.

Supposing they all remain in solution, the requisite is fulfilled ; hut

how are we to know what has then taken place ? Malaguti thought
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to obtain aa indication of this by mixing the aqueous solutions of

two salts^ one of which is soluhle in alcohol, and the other is

ioBolnble, and then pouring them into vtry strong aloobol, and
analyzing the salts immediately thrown down. His results are

tabulated; they are valnable, but to some extent open to objection

on account of the disturbing influence of the idoohoL Some
obsemtiona of Professor GrafaSiim, and others of Professor William^

son, as yet unpublished, were then spoken of» and the Lecturer

proceeded to describe his own endeavours to arrive at a knowledge

of the intimate constitution of a mixture of salts in Solution \sf

observing their physical properties, especially colour.

If solutions of one equivalent of nitrate of iron, and a triple equi-

valent of sulphocyanide of potassium he mixed, a blood-red colour

results owing to the formation of sulphocyanide of the sesqnioxide

of iron ; the question arises— Has all the iron left the nitric acid to

unite itself with the sulphocyanogen ? It has not; for on the

addition of equivalent after equivalent of sulphocyanide of potassium,

a deeper red is constantly obtained. The arrangement by which .

this deepening of colour was quantitatiydy determined was explained,

and imitated on the lecture table. The result was that even up to

375 equivaleots, a regular increase was observed to take place, more
rapidly at first than afterwards* which was exhibited to the eye by

the results being projected as a curve. Again, as in the mixture of

equal equivalents of the two salts, some iron still remains in combina-
tion with the nitric acid, a portion of the potassium mu^t still remain

united to the sulphocyanogen. Accordingly, the addition of more iron

salt also gives a deeper colour. The curve expressing the results of

this experiment was a regular continuation of the cur\'e formerly

mentioned ; and neither of them exhibited any of those sudden transi-

tions which the experiments of Bunsen and Debus present. Dia-

grams exhilnting curves cf the gallate and meconate of iron were

also exhibited. Various experiments were then performed^ diowiog
the alteratbn in the resultmg colour upon any change of any of the

elements in the primary experiment ; for Instance* tl£ substitution of

other acids for the nitric acid, or of other bases fbr the potash. On
the addition of a colourless salt to a coloured one, there results a
diminution of the colour greater than the mere dilution would have
produced, as was exemplified in the cases of the red sulphocyanide
of iron mixed with sulphate of potash, and of the scarlet bromide

of gold mixed with chloride of potassium. The lecturer accord-

ingly drew the conclusion that when two salts mix without precipi-

tation or volatilization, the acids and bashes frequently, if not uni-

versally, arrange themselves according to some definite proportion

;

and that this depends on the relative quantity of the two suit;-, as

well as upon the proper affinities of the substances composing them.

He was unable thien to enter upon the influence of heat^ or of dilu-

tion in certain cases, or to add any renwrks connected with double

salts, or with other metals, or upon certain practical applications of

these views m chemical and physiological science.
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The fact that we very frequently find the double decomposition of a

salt to be complete, the whole of one of its constituents being pre-

cipitated, was shown to be easily explained on the principles of

Berthollet. Thus» for instance, when chromate of potash and
nitrate of miver are mixed, at the fint momoit a divi^on will take

place prodacbg four salts, but cue of these— the chromate of
aiiver, is thrown down at once as a precipitate, and tiios put out d
the field of action. Another division of the acids with the hases

mast take place, producing of coarse more of the insoluble chromate,

and so on till at length the whole of the stiver is removed. And
that this is really what does take place is rendered almost certain hj
the fact that wherever by an interchange of acids and bases a pre-

cipitate can be produced, that precipitate doe? form
; and, if the

substance be perfectly insoluble, the whole is thrown down ; this

occurrinj^ in opposition to all rules of " affinity," and to all tables

that Bergraanu, or any other chemist, ever did or could constmct.

The volatility of one of the products acts in the same manner as in-

8olubilit)% as is cxemplitied in the dtcompositiou of carbonates by
any other acid. Crystallization also is bat another phase of the same
phenomenon. An experiment was exhibited in illustration of this.

bUnte solutions o( nitrate of lime, and sulphate of soda, were mixed
at the ordinar7 temperature widtout producing any separation of

solid matter; but they were so proportioned that upon heating the

mixture, the crystallization of some sulphate of lime was determined,

and when once this had commenced, it progressed rapidly; re-

sembling in that respect the ordinary phenomena of prectpitatioii.

If in a double decomposition a far larger quantity of a sparingly

soluble salt be produced at the first moment than the water can dis-

solve, the crystals will be formed rapidly and will accordingly be

very small in si/e ; but should there be formed at once only jnf^t

sufficient to determine a separation in the solid form, the crystals

will grow gradually, and will often attain a large size. This was
exemplified on the mixture of nitrate of silver with the sulphates of

copper and of potash respectively.

It is possible that the law <n Berthollet may not be universaUy

applicable; yet the present advanced state of science shows that not
only is there, as Bergmann insisted, a true chemical affinity, that is

—

a preference of one substance to combine with a certain other sub-

stance instead of a third,—but, in a great number of instances at

least, this substuice will combine with both according to certain

proportions, whenever tlie whole of the affinities can be brought into

play at the tame time.

[J. H. G.]
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GENERAL MONTHLY MEETING.

Monday, April 3, 1854.

WiLUAM Pol*, Esq., M.A., F.R.S., Treasurer and Vice-President,

ID the Chair.

The Rev. George Edward Biber, LLJ>. was duly elected a Member
of the Royal Institution.

George Clowes, Esq. Hananel De Leon, M.D.
CoL Lothian Sheffield Dickson. Barry Charles Knight, Esq.

were duly oAnUted Members of the Royal Institation.

The Rev. John Barlow, Hon. Sec, R.I., reported that the fol-

lowing Arranfjeraents hud becu aiade for the LecLuici after Easter:

Seven Lectures on Ebullition, Combustion, and other Pheno-
mena of Heat. By John Tyndall, Ph. D., F.R.S., Prof. Nat.
Phil. R.I. To commence on Tuesday, April 25th, 1 854.

Seven Tjccture? nn Botany. By Maxwell T. "Masters, Esq. of

the Fielding Herbarium, Oxford. To commeuce on Thursday,
April 27th, 1S54.

Seven Lectures on Education. To commence on Saturday,
April 29th, 1854, viz.

1. Rev. W. WnRWBLt, D.D., F.R.S., Master of Trin. Coll. Camb.
—On the Influence of the History of Science upon InteUectual

Education.

2. Professor Faraoat, D.C.L.« F.R.S.—Obaervationaon Mental
iiducation.

3. Robert Gordon Latham, M.D., F.R.S.—On the Importance

of the Study of Language as a branch of Education for all

Classes.

4. Charles G. B. Daubkny, M.D., F.R.S.— On the Importance

of the Study of Chemistry as a branch of Education for all

Cksaes.

5. PkOFSSsoE Tthdall, F.R.S.—On the Importance of the Study
of Physics as a branch of Education fcsr all Classes.

6. James Paget, Esq., F.R.S.—On the Importance of the Study
of Physiology as a branch of Education for all Classes.

7. W. B. Hodgson, Esq., LL.D.^On the Importance of the Study
of Economic Science as a branch of Education for all Claases*
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The following Prbssnts were annouiiced, and the thanks of the

Memhere returned for the same ;—
Fbok

Astronomical Society, Royal— Monthly Notices, Vol. XIV, No. 4. 8vo. 1853,

Author— " Where I i !) the New Law Courts be built V* Bjr an Old Law Re>
former. Svo, i«^4.

Bell, Jacob, Esg.-^Pbamiacecitieal Journal, April, 1854. 8vo.

Boosey, Messrs, (the Publishers)— The Musical World for March, 1854. 4to.

British Architects, Rnifnl Institui/' of— Proceeding'? in March, 1S54.

Brown, William, Esi]., M.P. {the Author) — Letter to fraacU Shand* Esq. oa
the Decimal Coinage. 8vo. 1854.

Chemkat Society^ Quarterly Journal, Vol. VU. No. 1. 9to. 1854.

CivU Engineers, Institution of— Proceedings in March, ]854t 8¥0.
Bditors—The Medical Circular for March, 1854. 8vo.

The Atbeneeum for March, 1854. 4to.

The Practical Mechanic's Journal for April, 1854. 4to.

The Journal of Gas-Lighting, March, 1854. 4tO»

The Mechanics' Magazine, for March, 1854.

Faraday, Professor, D.C.L., F.R.S, — Menaoires de 1'Academic des Sciences de
I'Institut de France. Tome XXIV. 4to. Paris, 1854.

KaiterUehe Akadenrie der Witientehttften, fPl0>i.*-^AliaaDach: 4teJaIirgang.

IGrno. 1854.

PhUosojthisch-Historiiche CUuse

:

— Sitzungsbericiite. Band XL Ueftel,2f
3. Svo. 1853.

Ardiivfikr Kunde QSsterreichischer GeschichtsqueUen, Band X. Heft 3 s

und Band XI. 8vo. 1853.

Notizenblatt. (Reilage zum Archiv.) ISfjS. No. 1—-20, 8vo.

Mathematisch-NalurwisaensciMftiiche Classe:— Denkschnfteo. Band VL
4to. 1853.

Sitzungsberichte. Band XI. Hefte 1—4. Svo. 1853.

Fira7iklin ImtthOe o/ Peniuy^vania*-- Journal, Vol. XXVIL No. 3. Svo.
Ib54.

Qraham, George, Esq. Registrar- General— Weclkiy Reports of the Registrar-

General for March, 1854. 8to.

Holdship, John^ Btq.9 JkCiS./.—On the Plurality of Worlds ; an Essay. Svo.
1853.

Leeds Philoiophical Society— Annual Report, 1852-3. 8to«

Reports of the Proceedings of the Geological and Folytecfanic Society of the
West Riding of York for 1852 s o 18 53

.

Lwell, E. B. Esq. {the Editor)^The Monthly Digesl^ Annual Volume for 1858.
and the Number for March, 1854. 8vo.

The Common Law and Equity Reports, Part 9. 8vo. 1854.

NtnteOo, Mrnn, {the Pubiuhen)—>The Musical Times. April. 1854. 4fo.
Photographic Society— Journal, No. 1 5. Svo. 1854.

Society of Arts— Journal for March, 1854. 8?o.

Sylvester, J. J. Esq., Af^^., F.R.S. {the Author)— On a Theory of the Syzygetic
Relations ofTwo Rational Integral Functions. 4to. 1853.

JSvining, Thomas, Jun.^ B$q., M.R.I.—Jahrbucher des Vereins fur Naturltunde

im Uerzogthum Nassau. Achtes Heft. 8vo. Wiesbaden, 1862*

Crampton, Mr.— Specimen of Submarine Electric Telegraph Cable laid down in

October, 1851 talien up about November, 1858.
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WEEKLY EVENING MEETING,

Friday, April 7, 1854.

SiE Cbaelbs FsLtows, Vice-Pfeudent, in the Chair.

Hit* J. Bablow, M.A., F.R.S., Vice-Prendent, and Sec. R. L

Oil SUka midwme of it$ tg^pHeatums io the ArU*

Silica is one of the most abundant substances known. Quartz,

common sand, &c. flint, chalcedony, opal, &c., and a variety of sand

described by Mr. J. T. Way,* may respectively be taken as examples
of crystallized and uncrystallized silica. Under all these fomas
silica is capable of combining with bases as an acid. Heat is how-
ever essentially ntjcessteaiy to effect this combination, a combination

of which all the well known silicates, whether natural, as feldspar,

mica, clay, &c., or artificial, as glass, slags, &c. are thereaulta. The
common forma of inaoluble ^lass are produced by the nnion of
ailica with more than one base. Bat, when combined with an
alkaline base only, silica forms a soluble glass, the degree of solu-

bility of which depends on the proportion which the silicic acid

bears to this alkaline base .... This soluble silicaled alkali (or

water-glass) may be prepared by various processes. Tf sand

be used, 15 parts of fine sand, thoroughly incorporated with 8
parts of carbonate of soda, or with 10 of carbonate of potass,

and one of charcoal fused in a furnace will produce a silicated

alkali which is soluble in boilinti: water. Messrs. llausomes obtain

this silicated alkali by dissolving broken flints in a solution of

caustic alkali at a temperature of 300° Fah.f And, more recently, Mr.
Way has observed that the sand which he has described, will com-
bine with canstie alkali at boiHn^ heat, also producing a water-glass.

This water-glass has been applied to aereral important pnipoee^,

three of which were specially noticed.

I. To protect buUdinff-stonea from decay. The stone snrfims ol

buildings, by being exposed to die action of the atmosphere, become
liable to disintegration fi-om various causes. Moisture is absorbed

into their pores. The tendency of their particles to separate, in con-

sequence of expansion and contraction, produced by alternation of

temperature, is thus increased. SulpViiirons acid is always presiiit

in the atmosphere of coal-burning" cities, and cannot but corrode

the calcareous and magnesian ingredients of oolites and doluinitcs.

* Quarterly Journal oi Chemical Society, July 1, 1853, and Journal of Royal
Agricultural Society, Vol. xiv. Part 1.

t Report of a communication made to the Royal InstitatilMi bj Professor

Faraday, May 26, 1848. Vide Atbeneum, June 17tb, 1848.
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It Is ferae that good atone reaists tbete fioaroes of injury for an
indefiiiite time* but sach a material ia rarely obtaiiied. Aa a pre-

ventive of deatmetioii, whether arising from phydcal or diemical
causes, it has been propoaed to aatarate the surfaces of the atonea

with a solution of the water-glass.

It is well known that the affinity of silica for alkali is so feeble

that it may be separated from this base by the weakest acida,

even by corbonic arid. According to the expectation of those "who

recommend the silication of stone, the carbonic acid of the atmo-
sphere will set the sih'ca free from the water-glass, and the silica,

thus separated, will be deposited within the pores and around the

particles of the stone. The points of contact of these particles

will thus be enlarged, and a sort of glazing of insoluble silica

will be formed, sufhcient to protect the stone against the eiiecti^

of molatnre, &c. This cause of protection applies chiefly to aand-
' atonea. Bat wherever carbonate of lime or carbonate of mag-
iieeia enters notably into the composition of the building-atone,

then an additional chemical action, also protective of the atone,

ta expected to take place between these carbonatea and the water-

glaaa. Kohimann remarka, "Toutes les fois que Ton met en
contact un sel insoluble avec la dissolution d*an sel dont I'acide

pent former avec la base du sel insoluble un sel plus insoluble

encore, il y a dchange ; mais le plus souvent cet ^change n'est que
partiel.'** In consequence of this '* partial exchange'* an insoluble

salt of lime may be looked for whenever a solution of water-glass

is made to act on the carbonate of lime or carbonate of magnesia
existing in oolitic or dolomitic buildinar-stones.

This expectation, however, has not been altogether sanctioned

by experiment. A gentleman, eminently conversant with building

materudSft immersed a piece of Caen-stone in a eolation of ailicate

of potass in the month of Jannary, 1849. Thia fragment, together

with a portion of the block from which it had been separated, was
placed on the roof of a boilding in order that it might be fuOy

exposed to the action of atmosphere and climate. After five years

the nlicated and the unsilicated apedmena were found to be both

in the aame condition, both being equally corroded. [These specimena

were exhibited in the Theatre of the Institution.] But whatever
ultimnte results may ensue from this process, the immediate effects

on the stone are remarkable. Two portions of Caen-stone were
exhibited, one of which had been soaked in a solution of water-

glass two months before. The surface of the unsilicated specimen

was soft, readily abraded when brushed with water, and its calca-

reous ingredients dissolved in a weak solution of sulphurous acid.

The silicated surface, on the other hand, was perceptibly hard, and
xenated the action of water and of dilate acid when aimilarly applied.^

• Experience? Cli'miqucs et Agronomiquc?, p. 120.

t CharU s H. Siniih, V.mi. one of the Authors of the " Report on the Selection

of Stone for the Building ol the New Houses of PaiUamcnt."

X Sillimaa's American Jounit], January, 1854, contains a notice of the appli-

cation of the water-glass to the decaying surfaces in the Cathedral of N6tre

Dame in Paris.

H U
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11. Another proposed use of the water-glass is that of kardeiiiiiff

eemenis, mortan, SfC, so as to render them impenneahle hj water.

Fourteen years since Anthon* of Prague proposed several applica-

tions of the water*gla88. Among others he suggested the rendering

mortars water-proof. He also suggests that this substance might
he beneficially employed as a substitute for size in white-washing
and staining walls. It was demonstrated by several experiments
that carbonate of lime mixed up with a weak solution of water-glass,

and applied as a whitewash to surfaces, was not washed off by
sponging; with water, and that common whitewash, laid on in the

usual manner witli size, was rendered equally adhesive when washed
over with water-glass.

III. The Stereochrome of Fuchs,

Tiie furmatiou of an inboluble cement by means of the water-

glass, whenever the carbonic acid of the atmosphere acts on this

8nhstance» or whenever it is brought in contact with a lime-aalt» has
heen applied hy Fuchs to a most important purpose. The stereo-

chrome is essentially the process of fresco seccot invested with the
capability of receiving and perpetuating works of the highest artistic

character, and which may be executed on a vast scide.—Fachs'n
method is as follows '4

—

** Clean and washed quartz-sand is mixed with the smallest quan-
tity of lime which will enable the plasterer to place it on the wall.

*' The surface is then taken ot^ with an iron-scrapcr, in order to re-
** move the layer formed in contact with the atmospliere ; the wall
** bemg still moist during this operation. The wall is then allowed
*• to dry; after drying it is just in the state in which it could be rubbed
** off by the finger. The wall has now to be Jixed, i. e. moistened with
'* water-glass.§ (An important point is not to use too mucli vvater-

" glass in moistening the wall.) This operation is usually performed
" with a brush. The wall must he Idt in such a condition as to
" he capable of receiving colours when afterwards painted on. If,

" as frequently happens, the wsU has been too strongly fixed, the
" surface has to be removed with pumice and to be fixed again.
*' Being fixed in this manner the wall is suffered to dry. Before

the painter begins, he n^oistens the part on which he purposes to
** work with distilled-water, squirted on by a syringe. He then
" paints : if he wishes to repaint any part, he moistens again. Aa

* Neuere Mitibeilungen Ober die Nutzanwendung des Wassfnr-Glases, 1840.
This subject has tlso been fully treated by Kuhlmann in his " M^moire sur rioter-
vrntion dr la pni asse ou de la sonde dans la formation des cbtux bjdrauliquei^'*

&c. 184). Experiences Chimiques et Agronomiques.

t Vide Eastlake's Materials for a History of Oil Painting, p. 142.

t These purticulais were obtained by Hofinann firom Mr. Echtsr. A
stercochromic picture hy Echter and a sample of tbs watsr-glassas prepared in

Munich were also exhibited by Dr. Uofmann.
Per cent.

$ The composition of the speciineii prodaced was SiUca 23.21

Soda 8.90
[The specific gravity of the solution 3.81.] Potaat 8.52
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" soon as the picture is tinished, it is syrino^ed over with water-i^lass.

After the wall is dry, the syringing is continued us long as a wet
*' sponge can remove any of the colour. An etflorescence of car-
" bonate of soda sometimes appears on the picture soon after its

completion. This may either be removed by syringing with
water, or may be left to the action of the atmosphere.'* Not to

dwell on the obviom advantages possessed by the stereochrome

over the real fresooi (such as its admittiDg of being retoudied and
ha dispensing with joinings,) it appears that damp and atmospheric

inflaenoes, notorioiisly destroctive ofreal fresco, do not injure pictures

executed by this process.

* The following crucial experiment was made on one of these pic-

tures. It was suspended for twelve months in the open air, under

the principal chimney of the New Museum at Berlin ;
** during that

time it wa? exposed to sunshine, mist, snow, and rain/' and never-

theless " retained its full brilliancy of colour."

The stereochrome has been adopted on a grand scale bv Kaulbach

in decorating the interior of the great national edifice at Berlin

already alluded to. These decorations are now m progress, and
Will consist of historical pictures t (the dimensions of which are

21 feet in height and 24 J in width), single colossal tigure&, friezes,

arabesques, chiaro scuro, &c. On the effect of the three finished pic-

tores, it has been remarked by one whose opinion is entitled to

respect, that they have all the brilliancy and vigour of oil paintings,

while Uiere is the absence of that dazding confusion-which new oil

paintings are apt to present, unless they are viewed in one direction,

which the spectator has to seek for.

Mr. A. Church has suggested that if the surf:ice of oolitic stones

(such as Caen-stone) is found to be protected by the process already

described, it might be used, as a natural intonaco, to receive coloured

designs, &c. lor exterior decorations ; the pamting would then be
cemented to the stone by the action of the water-glass.

Mr. Church has also executed designs of leaves on a sort of terra

cotta, prepared from a varii tv of Way's silica rock, consisting of 75

parts clay and 25 of soluble silica. This surface, after being hardened

by iicat, is very well adapted for receiving colours in the first in-

stance, and for retaining them alter sOication.

[J. B.]

* Communication from Mr. George Bunsen.

f Three of tfaete pictures are fiaished :—
1. The Fall of Babcl.

2. The Bliithe Griechenlands (' the golden age of Grecian art and poetry').

3. The Fall of Jerusalem (an engraving of this picture was exhibited by Mr.
Acloermui,)—-Two other compoutloDB are drawn, 1. 1*

4. The Battle of the Huns.
5. The Crusaders* arrival bfforc Jerusalem.

6. The subject not yet decided on. (Communication from Mr. G. Bunsen.)

Digitized by Google



426 M0T1CB8 OV THE M£STINOS [April 7,

William Eoxbu&oh, M.D.« M.R.L

On the Cartetkm Barometer.

[The following remarks have been supplied by Dr. Roxburgh in relation to

a baroitieter constructed by him and exhibited on this and several preceding

erenings.]

Soon after the discovery of the variationB in height of tlie baro-

meter, Descartes proposed the following mode of rendering them
more conspicuous, almost as much so as they are in one filled

with water alone. He suggested that two tubes shouliJ be joined

to the opposite ends of a short wide cylinder, so as to torro one
straight tube, which, being closed at one end, was to be filled

with pure water and mercury in such proportions as t.) allow of
the two fluids at all pressures meeting in the cylinder. In this,

the Cartesiiiii barometer, the pressure of the atmosphere is balanced

by the water and mercury conjointly; but the variatioiis of pres«

Bure are indicated chiefly by movements of the waler^ as the leF^
of the mercury varies little in conseqaence of the large area of
the cylinder. The movements of the water and mercury are to

each other inversely as the areas of the tube and cylinder. The
scale is that of the common barometer enlaiged, as in the whed.
barometer | when^ therefore, the movements are said to amount
to so many hundredths of an inch, it is to be understood as mean-
ing that they are equal in value to that hdgfat of mercury. The
scale can be enlarged so as to render movements of of an
inch visible to the unassisted eye.

The only records of this instrument that I have seen state that

the air contained in the water is given off when the pressure is

removed, and so renders its indications incorrect 5 also that this

imperfection is irremediable. This depression, amounting in one
year, in my first experiment, to only '02 of an inch, has led me
to suppose that tlie depression which caused the plan to be set

aside was owing to the force of vapour, which was not so well
understood at that time as at present j and as many variations of
pressure are easily seen in this barometer, which would escape

notice in the mercurial one, and if not attended to give rise to

error, I think it will prove a valuable addition to a standard baro-

meter, though never a substitute for one.

In hopes of getting rid of the air^ and of lessening the correc-

tion required for the force of vapour^ I tried several fluids in

place of pure water. Among these was oil of turpentine ; this

eaused a rapid evolution of gas and blackening of the mercury,
and depressed the column several inches in a few minnles. A

Digrtized by Google



1854.] OF TH£ aOTAL INSTITUTION. 427

saturated solution of muriate of soda seemed at iirst more suc-

cessful, but in a short time the column became depressed, and this

depression continuing to increase at a regular rate, the tube was
emptied, when it was found ihal tlic salt having crystallized be-

tween the mercury and the glass, had so allowed the air to enter.

A solution of muriate of lime, not being crystallizable, was
next tried ; and thts seems to stand best, as yet having sunk in

9^ years only *03 of an incbj the greater part of this depression

having occurred in the first few months^ giving rise to the surmise

that the air which has caused it was left in at the time of filling*

and has not crept in since. The addition of the salt to the water*

besides removing to a great extent the air> has the effect of
diminishing the correction required for the force of vapour ; the

last named solution has its boiling-point at 3S4'^ F., and* as has

been shown by experiments* the tension of vapour from water

and watery solutions of salts is the same at an equal number of

degrees below their boiling-points, the correction to be applied is

lessened to that of pure water lower than the observed tem*

perature. This correction, wliich is to be added, and that for the

expansion of the fluids, which is to be subtracted* thus nearly

neutralizing each other at low temperatures, I have applied by
means of a moveable scale, in the same way as is used in the

synipiesoTnctrr. Anmng the slighter variations shown by this

barometer may be mentioned the oscillations durhig a gale of wind j

these are quite as conspicuous in this barometer as they were
observed by Professor Daniell in the water barometer, amounting
frequently to 0*03, and once to 0 04 of an inch j tlu y vary in

duration from 5 to 7 seconds; they begin with a short, quick

rise, followed by a slower and much erreater descent, and then a

return to the point of rest, which is much nearer the top than the

bottom of the oscillation. Previously to a gale of wind, the

coluaui descends by jerks and with irregular rapidity ; but on one

occasion, on which no wind followed for two da)s, the column

fell without the slightest jerk more than half an inch ; there was,

however, a heavy and long-continued fall of rain. During heavy

and sudden showers the column rises, and fhlls again on the cessa*

tion of the shower f on one occasion the rise was *08 of an inch.

In a room with a fire, with a door and window shut^ the column
is lower than when the window is open the difference is usually

"005, hut with a good fire *01 of an inch. The last two causes

are very likely to give rise to error* and the better the barometer

the greater will be the error.

[W. iL]
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WEEKLY EVENING MEETING.

Friday/April 28,

Sill CuARUis FALLOWS, Vice-President, in the Chair.

pROVBSSoa E. Fo&BSS, F.R»S.

Oh the mam/estaium of Polarity in the distribuiion of Organized beings

in Time,

Of the four relations among organized beings, viz: Affinity (or

relation through homology); Analogy. Representation, and Polarity,

the three first have been recognized in the distribution of beiogs ui

Geological Time ; the fourth has neither been observed nor sought

for. The term itself is one not familiar in the language of Natural

History, although proposed many years ago by the Swedish botanist

Fries, and systematically employed by several naturalists for some

time past. The word Polarity seems objectionable, since it has been

approprialLcl with a peculiar signiticaiion by Physical philosophers.

The sense in which it is employed by Naturalists, that of a manifes-

tation of force of ikvdopnient at opposite poles of an ideal sphere,

cannot however he indicated hy any other woxd at present invented,

implying as it does something very different from divergence and

from mUagoMm, words which have been suggested as substitutes.

The ordinary illustration of the relation of Polariig, in a natural

history sense, is that representing the rela-

tion of opposition or progression in oppo«

site directions of the Animal and Vegeta-

ble series ; the meeting point of both being

at the points of lowest development of

each (a, v, in the accompanying diagram),

where the animal and vegetable natures

are almost confounded, whilst the strongest

manifestatiunb ol each are at A and V, the

highest animals being farthest removed
from the highest vegetables,—in other

words, at opposite poles of the sphere of

organized beings.

The earnest desire implanted instinctively in every enquiring mind«
to discover a law or scheme in arrangements of Natni«, has given
origin to many speculations concerning the distribntion of life in
geological time, all of them founded on facts more or less clearly
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understood. Hence have arisen the hypothesis of an evolution of all

organized types, during the course of time, from one rudimentary
prototype ; that of the succession of distinctly originatiDg forms of
animak aod vegetables In order of the progression within their re-

spective series ; of the coeval starting of the great groups wholly or

mostly at the beginning, but in each instance by the lower forms of
the type; of the representation by the faunas and floras of geo-

logical epochs, of the successive zones of life belting the geographical

regions between the poles and the equator ; of an uniformity of life

arrangements throughout time and repetition through substitution of

equal and similar groups ; and of manifestation? in tlio distribution

of life in time of analogies that arc essentially theol )::ic il.

For several years I have been persuaded that the simple and un-
questionable phenomena of substitution of groups by representative

groups, manifested in the arrangements of the faunas and floras of

all geological epochs, and comparable with like phenomena exhibited

by the geographical distribution of existing organized beings> would
prove sufficient for the explanation of all the appearances, that have
suggested such speculations, some purely h3rpothetical, some fairly

theoretical, as those I have jost indicated. The apparent contradic-

tions and unexplained peculiarities presented by the more ancient
'

epochs as contrasted with the middle and newer ones, seemed to

depend on the incomplete state of our knowledge, and to be possibly

explainable by supposing, that of some great geological epochs in time
we had as yet discovered no traces. Thus the great gap between

the Palaeozoic and Mesozoic life might depend upon our not yet

havin» discovered traces of the rudimentarv formations that had
been deposited during the interval between the Permian and Tnassic

epochs.

But the rapid accumulation of palieontological facts gathered within

tlie last very few years, and the great additions that have been re-

cently made towairds our knowledge of the Palaeozoic fauna, all

mainly in accordance with &cts known before, have satisfied me that

the explanation ofoed above does not sufficiently meet the full

truth, and that the various theories concerning progression, develop-

ment, &c. have all originated in the obscure perception and imperfect

interpretation of the workings of some great law in the distribu*

tion of organic beings in time.

It is no longer possible, in the face of palseontological evidence, to

hold any of the notions cited. The scale of the first appearance of

groups of bemgs of nnv degree is most clearly not one of oi f^anic

progression. Suitable conditions have been met by the crtatiun of

suitable types ; no type, whether generic and therefore ideally mani-

fested, or specific and therefore manifested actually and through

individuals, visibly, being found to be ever repeated in time, when
the full history of either is made out. This is a great law and a

grand result of geological research. Nevertheless in the relative

arrangements, so to speak, of generic types in time, there is an indi-

1
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catiim of the working of a general law of another kind, and one*

which wemB to me to depend on the numifetkUum ^ the relation of

We are aocustomed to group all geological epochs under three

great sections, the Palaeozoic, or oldest, the Mesozoic or middle, and
Cainozoic, more commonly termed Tertiary, or newest. If we con-

sider the faunae: (and floras) of tbe«e three great sections, wc cannot

but perceive that there is a far stronger athnity between the Mesozoic

and Tertiary epocl\s than between the Mesozoic and Palaeozoic.

This is t'^pecially manifest when we regard the details of the distri-

bution of those preservable forms of animal life, which being inhabit-

ants of the medium in vvhicli sediiuentaiy strata are deposited, are

most likely to aiTord an approach towards complete evidence. Oa
the other hand, the forms of life that characterize the Palaeozoic

formations, the products of a vast snocession of time-periods, have,

when regarded in their totsUty, a wonderful agreement and relatton-

ship among themselves.

For this reason I propose to denominate the snm of the epochs
after the Paleozoic, by the name of Neozoic.
Now if we regard these two great periods separately, we find that

the manifestation of generic types during each exhibits striking and
contrasting: phenomena. Thp rna rimum development of generic types

during the Palaeozoic period teas during its earlier epochs; that during

the Neozoic period towards its later epochs. And thus, during the
Paloeozoic period, the sum of generic types and concentration of
characteristic forms is to be observed in Silurian an 1 IXvoniaa
formations; during the Neozoic period it is dunag the Cretaceous,

Tertiary, and present (itself part of the Tertiary) epochs that we find

the maximum development of pecnliar generic types (or ideas). On
the other hand, during the dosing epochs of the Palaeozoic and the
commencing epoch of the Neozoic period there was a poverty in the
production of generic ideas, with few exceptions the speeiea of the
epochs in question heing members of genera that form oonstitoents

in the assemhbge, accumulated during the qpocihs of maximum of
generic types or ideas.

The following table may render my meaning more evident

:

Before the Silurian and after the commencement of the present,

no special creations of generic ty|)os have as yet been shewn to be

. manifested. In the system of life of which all known creatures
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living or extinct as yet described, so far as our knowledge extends—
and there is a consistency in its co-ordination that sugerests the

j>rul)ubility of our being acquaintt d with its extremes,-— tiie creation

of the fauna and flora of the oldest Palseozoic epoch would seem to

be the primordial and the appearance of man the closing biological

events.

When the assemblage of characteristic Neozoic groups or genera

Is contrasted with that of the Palseozoic, there we find that the

concentration of a maximum development of generic types towards

the earlier stages of the one and the later of the other great period,

indades something more than a mere numerical profusion of generic

ideas. The two great manifestations of creative intensity are in

opposition, or contrast, and respectively substitute each other

;

groups that arc parallel within their sub-kingdoms or classes taking

the place of each other and playing a corre^-ponding part in the

economy of nature. This replacement docs not depend on the sub-

stitution of a group of higher organization during the latter epoch,

fur one of lower during the former. Where there is such a substi-

tution it must be re^ffded as an accident; for the rule is not

general nor can it be held good except for a few instances.

A few leading examples of the substitution of group for group

during the contrasting epocha are cited in the following table and will

illustrate this point letter than a mere abstract statement.

Neozoic.

Cycloid and Ctenoid Tubes
Malacostracous Crustacea .

Dibranchiate Cephalopoda .

LamdKbrandiiate Acephak

Paleozoic.

Ganoid and Placoid Tubes.

Entomostrcicous Crustacea.

Tetrabranchiate Cephalopoda.

Mlicbranchiate Aosj^uda.

Echinoidea Crinoidea.

6-8tarred Corals 4*staiTed Conds,

If we were to shew by mean? of a
detailed diagram the relations la each

of these groups of the development of

generic types to time, we should sym-
bolize it by a cone or a pyramid, the

base or fullest portion of which should

be tnnied respectively towards the

commencement of the Ftelseozoie, or
termmation of the Neozoic epoch. The
last example given will shew this

strikingly* though in most instances

the groups interlace.

Relations of this kind may be mani- J
festcd in alow deo^ree, even within the &
range of a single group.

Maximum
develop, of

types.

Minimiini

produc-
tion of
generic

tjfpes.

Max. der.

of

generic

types.
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From all tbese oonuikrations* the numbers of species in a group

or gernis at any given epoch is to be excluded, not being an ele-

ment in the discussion of the question, though apt to be introduced

through mistake of the nature of the generalization attempted to be
attained.

There may appear to T)c a contradiction involved in the expression

man^estation of pohrity in time, for since time implies sequence or

progression in one direction only, how can we connect with time an
arrangement that involves the notion of progression in opposite

directions, proceeding- from a median zero ?

But time is an attribute with which man's roind invest? creation;

a mode of regarding Divine ideas, necessary for the conception of

time by our limited faculties and forming in itself no part or

essence of the Divine scheme of organized nature. We speak of

ruianty in Time, for want of a better phrase : but this polarity, or

arrangement in opposite directions with a development of intensity

towards the extremes of each, is itself, if I am right in my specula-

tions, an attribute or regulating law of the divinely originatiog

sdieme of creation, therefore strictly speaking independent of the

notion of time, though perceptible by our minds only in connection

with it*

By a diagram such as the aboye we may fidrly express this 'view,

the shaded portions of the circles included within the great drde
of the system of nature representing the maxima of development

of generic ideas, and the dotted area, g, the region of their minimum
productions.

In venturing on a speculation of this kind I am aware that it is

subject to much misrepresentation and liable to be misunderstood

;

the more so since the suggestion must precede the demonstration.

At present it can scarrely be received as more than a suggestior:

:

one put forth as wortliy of consideration. But in issuing it T do so

keeping in view a vast number of individual facts and base it upon

the results of investigations of no small extent. To lay these before

the scientific world in detailed and tabulated shape will be the work

of more leisure than can at present be given to the task. In the

hope of acquiring fresh data for this investigation I, rashly as

some may think, make public this hypothesis. That it is the only
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one of its class which holds out a prospect of eliminating the g-erms

of truth contained in the conflicting theories at present move or less

in vogue, and the only one with which the presence of species of

any group of or^mized beings at any geological epoch will not
disagree, are surdy considerations that should secure for it a friendly

reception. If it be as true> as I belieye it to be» then the truth that

it contains is most important ; if it prove in the end to be a mis*
interpretation, it will at least have served the good purpose of

stimulating inquiry in a Iresh direction.

[E. f
.]

ANNUAL MEETING,

Monday, May 1.

William Volu, Esq., M.A., F.R.S., TreasuiLi and Vice-President,

in the Chair.

The AnTHial Report of the Committee of Visitors was read, and
adopted.— it -tates that the Contributiuns irom ^Members and An-
nual Subscribers in 1853 have been very satisfactory, as well as

the Receipts for attendance at the courses of Lectures. The total

Receipts amounted to £4428, being an increase of Income beyond
that of any preceding year ; in consequence of which the Managers
have been enabled to make investments to the extent of £600.
The appointment of Dr. Tyndall on the 4th of July, 1853, as Pro-

fessor of Natural Philosophy in the Royal Institution, the Viaitors

consider will tend to elevate the character of the Institution.

A List of Books Presented accompanies the Report, amounting in

number to about 290 volumes, and making a total, with those pur-

chased by the Managers and Patrons, of more tliaii 1100 volumes
(including Periodicals) added to the Library in the year.

Thanks were voted to the President, Treasurer, and Secretary, to

the ConiiiiiUees of Managers and Visitors, and to rrofcssor Faraday,

for their services to the Institution during the past year.

The following Gentlemen were unanimously elected as Olficers

for the ensuing year

:

Pmsidbnt—The Duke of Northumberland, K.G. F.R.S.

TRBASvasR^WUliam Pole> Esq. M.A. F.R.S.

Sbcbbtart— Rev. John Barlow, M.A. F.R.S.
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Mawaoxm.
Lord Ashburton, F.R.S.
'William Wilberforce Biid, Esq.
John Bate Cardale, Esq.

J. Grimth Cole, Esq., M.A.
James WUliun n^rrer, Esq.
Aaron Asher Goldsmid, Esq.
William R. Grove, Esq., Q C. F.R.S.

Sir Henry Holland, Bart., M.D., F,R.S.

Henry Bence Jonet, M.D., F.RJS.
Edward Kater, Esq., F.R.S*
George Macilwain, Esq.

Frederick Pollock, Esq., MJi.
Alfred S. Taylor, M.D. F.R.S.
Charles Wheatstone, Esq.. F.R.S.
Colonel Philip J. Yorke, F^J&,, Pres.

Cbem. Soc.

ViSITOBS,

J. G. Appold,
John Charles Bui^yne, Esq*
William Carpmael, Esq.
Alexander Crichton, Esq.
The IL&ri of Uucie.

Edward M. Foxha]1» Esq.
Frederick Gaussen, Esq.

Colonel Francis Vernon Harcourt, M.P.

John Hold^hip, Esq.

John Kirkpatriclc^Esq.
John Gorham Maitland, Esq.
Robert R. I. Morley, £sq.
John North, Esq.

Rer. William Taylor,

Henry Twining, Esq.

WEEKLY EVENING MEETING,

Friday, May 5.

Tbe Rev. John Bablow» M.A,» F.R,S.f Secretary, R.T., in the Cludr.

HsintT M. NoAii,Pa. D«

LBCTUEBR OM CBBMISTBT AT ST. QBOBOS's BOSVITAI*.

On the Mamtfoeture of Iron.

Thb history of this important metal was first briefly sketched ; it was
shown by reference to the four books of the Mosaic law, that it was
known and used in the earliefit ac^es of the world : from various

passages in Hesiod, Homer, and yEschylus it was rendered probable

that the ancient Greeks, though acquainted with both iron and
bronze, used the latter in the construction of their warhke weapons
till tbe period of the Heroic ages ; but that after that time bronze
was superseded by iron obtained from tbe Cbalybea ; and from pas-

sages from the writings of Polybius, Pliny, and Diodorus, the conclu-

aion was drawn that even in the earliest times the Romans used
weapons of iron which they obtained principally horn Spain. It

was mentioned, on the authority of Mr. Arthur Aikin, as a corioiis

fact, that cutting and even sorgeons' instruments were found in the
excavations at Herculaneum and Pompeii made of hrmwe^ tiuragli

some were also found of iron ; from which it was to be condnded
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that at this period (about the year 59) the great superiority of iron

over every other kind of metal in the manufacture of cutlery wcus

only partially acknowledged,

A glaaoe was next taken at the different ores of iron. Upwards
of icuty specka have heen deacrihed, the metal occurring in all rocks^

mto the composition of the greater nmnher of which it enters as a
hase to silicic acid*

The following oree (as the most important) were exhihited and
described :

—
1°. Speatlar, oh'rfisftc, and. micareot/s iron, of which there are

several varieties diti'ering greatly in appearance, but all when pure
represented by the formula Fe^ O^. The principal locahties in this

country are Ulverstone in Lancashn-e, where it often occurs in larg-e

botryoidal masses, and is hence called kidney ore ; and the Forest of

Dean, where it is much mixed with carbonate of lime ; the specular

variety is found in Cornwall. This variety of ore always yields good
and strong iron ; it greatly improves all infenor ores, and forms an
excellent flux in the blast famace. It is from the specular ore tiiat

tibe celebrated " dama^sk iron" of Persia, and the " wootz" of India
are manufactured.

2^. Hydrated oxide or hrovm Hematite.—This ore, which usually

contuns about 14 per cent, of water, and is represented by the
formula 2 Fe, O3 -f 3 HO, is not found in any quantity in this

country, though it occurs at Alston Moor and in Durham ; it abounds
however in Normnndv, Rcrr\', Riirprundy, and Lorraine, and supplies

the greater munber of the French iron-works.

3 . Aimantine or magnetic Iron ore.— This ore, the richest of all

in metal, and composed of Fe O -f Fcg O3, is not found in anv
abundance in this country. It exists plentifully m Nurway and
Sweden, in Germany, in India, and in the ttiites of New York and
New Jersey in America. The iron furnished by it is of the hiiest

description*

4*^. Carhomates,—Of the pure white carbonate, Spathose iron, side*

rose or iron ijpor, we do not possess any lai^ quantities in this

country. It has lately however heen found in Somersetshire* and is

remarkable for containing a large per centage of manganese.
The Ironstone of the Coalformations.— It is to the richness of our

coal fields in the argillaceous and blackhand ironstone, that the sur-

prising increase in the production of iron during the last hundred
years is to be attributed. It is calculated that this ore supplies

•^ths of the entire iron jtroduecd. It is not found in all coal fields;

those of Northumberland, IJurham, Lancashire, Leicebtersiure, and
boraer^etshire do nut furaish any important supplies. The coal

basin of South Wales, comprising an area of 1045 square miles, yields

the largest quantity of irou ; then follow Stafibrdshire, Shropshire,

Yoricshire, Derbyshire, and North Wales. This ore is especially

valuable, from its occurring in dose proximity to the very materials

required for its smelting, viz. to coal and limestone. It is lErequently
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found in e^g-shapcd masses of various sizes ; and on carefully splitting

these ia a lougitudinal direction, it is not unusuad to find in the

oentre, as a sort of nucleiis round whicli the carbonates of iron and

lime and of day haye arranged themselves, a shell or a vegetable

remab. [One of these in a great state of perfection, from the Cwm
Gelyn Iron-works in Sonth Wales, was on the table.]

The Oolitic Ironstoma of Northamptonshire are also beginning to

excite considerable attention. They are foand. in largest quantity

and best quality, along the Northampton and Peterboroagh line from

Higham Ferrers to Hardine^stone near Northampton ; and from

Gayton near Blisworth to Towccster. Thev arc of ven,' varied

character, and tlie per ceutage of iron which they contain ranges from

20 to 55 per cent.

Treatment of the Coal meamire Ironstone.—The ore occurs in beds of

"varying thickness and generally inclined to the horizon. There are

lisually several beds or scams one beneath another, separated by beds

of other minerals, and in all such cases every bed has a local name*

frequently of a very fiemcifnl nature, applied to it. The ore is stacked

and exposed for some months to the weather, during which time the

outer coating, containing but a small quantity of iron, cracks and falls

off. 'The first process that it undergoes is that of roasting, which is

performed either in the open air or in kilos, the latter being most

eflbctual ; by this process it loses water and carbonic acid, the loss

of weight being about 25 per cent. ; and the iron from being in the

state of carbonate, is broug-lit into the state of peroxide, and is now in

the form of a red, more or less porous mass, a state in which it can

be acted upon more reafiilv in the furnace. By roasting, the ore also

loses the sulphur, though tlie ironstones of Cwm Celyn, to which the

Lecturer's attention has been more particularly directed, contam very

small quantities of that pernicious clement.

The amount of carbonate of iron in the coal measure ironstones,

varies from 50 to 80 per cent.—the other constituents being silica,

alumina, lime, and magnesia, with minute quantities of sulphur,

phosphorus, and potash.

The Blast-furnace was next described. The outer stack is com*
poied of stone or brick, within which is a casing of masonry about

- fourteen inches thick, which when the furnace requires to be re-

newed inside, admits of being taken down and rebuilt without injury

to the outer fabric ; next comes a space of about six inches filled

with river sand compactly rammed in,— which being- a bad conductor

of iieat tends to preserve the casing of masonry; lastly, a coating

best fire brick about fourteen inclies in thickness.

The following are the names and dimensions of the internal parts

of the furnace. 1st, The hearth^ which may be from three to six

feet in width. 2iicl, Tlie boshes,— height from twelve to sixteen feet

;

width from twelve to fifteen feet. 3rd, The cone or cavity, height from

thirty to thirty-six feet ;— total height ofthe furnace from forty-five to

fifty feet. The furnace when in full work contains upwards of one
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hundred tons of materials, to supply the requisite heat for which, a
pcyw^rfdl and constant Uast of air is sent in at three or fonr different

ndes through tuhes snrroanded with a stream of cold water, and
which are called " IViyeres/' Some of the large Welah famaoea
consame upwards of 20,000 gallons of air per minute, a quantity

exceeding in weight the totals of all the aolid materials used in

smelting. The blast enters the furnace under a pressure of from
.

two to three pounds and a half to the square inch, and (unless pre-

viously heated) at a lower temperature than the external air, in

consequence of its corapression in the blowing machine, by which
latent heat is separated and lost, which heat it again obtains at the

expense of surmundinor objects as it escapes in its recovered state

of expansion fruui the Tuyere. It is almost the universal rule, how-
ever, at the present time to heat the air to about 600° before it

enters the furnace, by which an effective increase of about |th or

of 360° F is obtained. The influence which this capital improve-

ment (first introduced about twenty-five years ago by Mr. Neilson

at the CSyde Iron-works) has had on tiie iron manufiBcture has

been immense. It has in many cases enabled ntanufacturers to in*

crease their weekly production of iron 50 per cent., and to produce

a better sort of cast-iron from infisrior materials. It has effected

a great saving of fuel ; and it has enabled the Scotch Iron-masters

to smelt alone and with coal the black band ironstone discovei^

by Mr. Mii?hetin ISOl.

The great importance of the hot blast, and the influence of an
uniform tPTiiperature on the working of the furnace, is well shown by
the folio wHig statement furnisiied by F. Levick, Esq. the intelligent

Manager of the Cwm Celyn and Blaina Works. (The Lecturer

took the occasion of mentioning this gentleman's name, to express

the obligations he was under to him for the facihties he had re-

peatedly offered him for studying the d^aik of the inm manufacture

at the above admirably conducted works, and for the specimens of

the various interesting products which were on the table.)

It is to be understood that both furnaces were making WkUe
or Forge Iron to be afterwards manufactured into Railway bars.

No. 1. Furnace at Cwm Cciyn; — one week's work, ending

1th April, 1854.

The blast was not sufficiently heated, the blast stoves being out

of repair, and the furnace was " scouring."

Charges driven, 652 ; Iron made, ISi tons cwt.

Consumption of fuel on the ton of Iron made,

Cwt. Tods. Cwt. Cwt.

Coal burthen 10 378 Charges = 189 .. 0 = 20*88

Coke „ 6^ 274 . * = 88 .. II s= 9-78

16i 652 30-66
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Tons CwL Cwt.

IJmMtone 1 cwt. . , . 32 .. 12 s 3*60

Welsh Mine 10 cwt . . . 326 .. 0 = 36 02

Red ore 1 „ . • . 32.. 12 = 3 60

Cinder 4 „ • . . 130 .. S = 14'40

15 cwt. 489 0 54 02 =
= CoDSOiDptioii of Iron minerals per ton of Iron madct

No. 2» Furnace at Cum Cdfn ;—one wek*B work, enimg
IthAprU, 1864; worMnffwelL

Charges driven, 652 1 Iron made, 236 tons 16 cwt.

Cwt* Tons Cwt. Cwt.

Coal burthen 10* 380 Charges = 190.. 0 =: 16 03

Coke . . 6^ 272 „ = 81 .. 12 = 6-88

652 22*91 =
s Consumption of fuel per ton of Iron made.

Imrihen,

limestone &
^

"Welsh mine 1 1 cwt.

Red ore 2 „
Cinders 6 „

Tons Cwt. Cwt.

. 46 4 3*89

358 .. 12 = 30-26

65 .. 4 = 5-50

195 .. 12 = 16o0

619 .. 8 52*2619 cwt.

:S Consumption of minerals per ton of Iron made.

From thid statement it appears that with the same number of

charges. No. 2 made during the week 55 tons 7 cwt. more iron than

No. I ; that while No. 1 took nearly 31 cwt of fuel to make a ton

of iron> No. 2 took only 23 cwt. ; that No. 1 carried a '* burthen"
of 15 cwt of iron minerals on each chaige of fuel, and No* 2,

19 cwt. ; and that while No. I required 54 cwt. of iron minerals to

make one ton of iron. No. 2 requhied 52 cwt. 26 lbs. only.

The colour, consistence, and general appearance of the scorm,

cinders, or slag, are to the furnace manager good general indications

of the manner in which his furnace is working. When white iron is

heing made, a good cinder will have a clear olive green colour, and

will flow regulsurly and smoothly from the tap-hole ; a " scouring
"
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cinder on the other hand, snch as was flowing from No. 1, is thidc^

mns from the tap-hole with difficalty, has a doll, nearly black ooloar,

and IS very heavy ; in fact analysis shows that it contains 20 per
eent. of oxide of iron. The cinder from the ffray or foundr^t iron

furnace has altogether a different appearance, but both white and
gray cinders are nearly as interesting to the chemist and n ineral-

ogist, as they are to the iron manufacturer. They are received from
the furnace in large iron boxes, whence, as ?oon as they have
Bolidified, they are removed on railroad? to be used for the ronstruc-

tioD of road?, rough walls, &c. The outside of the cinder lumps,
** donkeys " as they are called by the workmen, have a vitreous

fracture; but the interior, where the ccioling process has taken place

very slowly, is atony, and usually coutaiiis cavities which are lined

with crystals; those from white iron have a composition which
places them among the pyroxene or mtgite class of minerals ; those

from grey iron are more neaily allied to'^docraee. [Reference was
here made to a Tahle giving the per centage composition of three

varieties of crystalline slags obtained from the Cum Cdyn works.]

The iron from the blast furnace is usually " tapped " twice in

twenty*foiir hoars ; the liquid metal is either received into moulds
where it assumes the form of semi-cylindrical bars, technically called

pigs," or it is run into wider channels from which* after being

hroken up, it is removed directly to the " refinery.
'*

The "cinders" alluded to in the above statement of the mineral

burthens of the two Cwm Celyn furnaces, are not the cinders of the

blast luinace, but "forge cinders;" that is, the cinders that separate

from the cast iron during the processes of " refining," *' puddling,"

aad " balling," by which the cast iron is converted into v\iouglit

iron. These cinders are very ridi in iron* whidi exists principally in

the form of silicate of the protoadde ; they often occur beautifully

ciystallized, particolarly alter they have been " calcined." an operation

whidi la now always performed on them in well condocted works*

and which baa for iti object the removal of the sulphur and the

peroxidation of a portion of the iron : the tendency of sulphur even
when it exists in iron in very small quantity, is to make the metal

what is called "hot short," so that it cannot be worked under the

hammer ; the tendency of phosphorus, another element always found

in "forge cinders" is to make the iron "cold short," po that it

breaks on attempting: to bend it. The separation of sulphur, by
calcining, is very pei fcctly effected, and it is interesting to trace the

process of its gradual elimination ; in some places large masses of

prismatic crystals of pure sulphur are seen, but usually nearly the

entire surface of the heap is covered with a thin layer of sulphate

of Iron* aometimea crystallized* but generally in various stages of

decomposition ; lower down in the heap* where the heat is greater*

the *8iilphate of iron disappears* and in its place "coksothar" is

found. The separation of phoapborus from the forge cinders is still

a deaideralnm. [Specimens of forge cinders* raw and calcined* crystal-
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Hzed and amorphous, were here exhibited, and Tables exhibiting

numerous analyses of them were referred to.]

Theory of the Blast-Furnace,—^Though much has been written on

this subject, it can Bcarcely be said that any yery sonnd acieDtifie

were entertained leapectingf the theory o^ the ffiaat-Fiumace

prevkma to the beantifol reaeaichea of Vrohmijin Bimaen and FlaylBdr,

and more recently those of the late lamented Phiiesaor Ebdiiien» on
the gases evolved from the fornace at difoent deptha.

Tables in which these experiments were compared were referred

to ; the difference in the results may in a great measure be explained

by the circumstance thnt the English furnace (Alfreton, in Derby-

shire) was woi kinij entirely with coal, whereas the Seraing furnace,

on which M. Ebelmen*s experiments were made, was working with

coke alone ; this would at any rate explain the difference as relates

to the carburetted hydrogen, and hydrogen gases ; mere traces of

the former were found by Ebelmen, while Buosen and Playfair

found as a maximum 8*23 per cent* of the former, and 12*42 per

cent of the latter. Aa it k prbbaUe, howeyer, that ndther of llieae

gasea takee any share in the ^reduction of the ore« tiieir preaenoe or

absence will not materially interfere with the diacnaaion of the

theory of the bhat-fbmace.

Both series of analyaea shew, what at first sight appears most

remarkable, viz. : that the gases in the immediate neighbourhood of

the blast do not contain a trace of carbonic acid ; shewing that

powerful oxidizing and de-oxidizmg actions must take place at that

point. Here also in the English furnace were found Cyanogen and

vapours of Cyanide of potassium; in the Seraing hirnace no Cynnogea

was detected, but abundance of Cyanide of potassium and vapours of

oxide of zinc. The Cyanide of potassmm, which, doubtless from its

powerful reducing action exercises an important influence on the

reduction of the stubborn forge cinder, is formed by the action of

the nitrogen of the blast* on the red hot carbon of the fuel in the

preaence of potash derived from the ore. Bnnsen and Flayiair eal«

colated that m the Alfreton furnace 224*7 Ihe. of this salt were pro-

duced daily.

The conclusions deduced by Bunsen and Playfair from their gas

analysea are, that the reduction of the iron minerals, and the disen-

gagement of carbonic acid from the limestone, takes place at a depth
* of between 24 and 25 feet, that is in the boshes of the furnace, the

cone or body of the furnace being entirely taken up in the process

of coking the coal. Ebelmen thinks, on the other hand, thnt the rapid

diminution of carbonic acid and corresponding increase of carbonic

oxide in descending the furnace, which are shewn by his analyses,

indicate conclusively that an energetic reduction of ore takes place in

the vicinity of the mouth of the furnace, that reduction being

edfeeted hy carbonic oxide under the inflnenoe ofthe high temperature

of the ascending gasea without any change in theTolnme fd the gaa,

end without any eonamnption offad. Tina mutual relatum of the car-
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bonle acid and carbonic oxide gases is not observable in the analyses of

Bunsen and Playfair, which Ebelmeo attribates to the circnmstance

that those chemists collected their gases through narrow iron tubes,

which, becom in GT intensely heated and partially choked by the frag-

ments of ore and fuel introduced by the rapid stream of gas, so modified

the conoposition of the ^ases tliat the analyses, however carefully con-

ducted, could not represent accurately the actual composition of the

furnace gases. Ebelmen collected his gases through wide tubes, and
from the lower part of the furiiace. by piercing the solid masonry.

According to Ebelmen's analyses, the gases between the depths of 12
and45 feetareconnposed almost eottrely ofcarbonic oxideandnitrogen.
The proportion of oxygen to nitrogen at 12 feet is as 29*9 to 100

;

in atmospheric air it i« as 26*3 to 100 ; the difierence amomiting to
3-6 represents the oxygen arising from the bed of fusion from tlie

Tuyeres to this height. It arises frt>m the reduction of the silicates

of iron conatituting the forge cinders, which takes place between the

Tuyeres and the depth of 12 feet Without wishing in the slightest

degree to impus^n the accuracy of Runsen and Pkyfair's analyses,

it was considered tiiat the conclusions of Ebelmen accord best with

the general phenomena of the Blast-furnace, inasmuch as if the re-

duction of the ore only takes place in the boshes as the former

chemists sujipose, there seems no reason why furnaces should not be

built one half their present height, and the fuel consist entirely of

c^ke. it is found, however, practically impossible to reduce ma-
terially the height of the fdmace t bn( this is at onoe inteDig^ble, if

we suppose that the oxide of iron is reduced principally in the cone,

and that in its descent tb-ough the boshes to the crucible acquiref

from the fwel that proportion of carbon which it requires to bring it

to the state of fusible cast iron. Tt is very desirable, however, that

this interesting chemical question should undergo further elucidation

at the hands of some chraoist properjy skilled in the difficult subject

of gaseous analyses.

The practical application of the furnace ^^^^ was lastly briefly

alluded to. It was shown on the authority of Bunsen and Pk) fair,

and from calculations deduced from data furnished by the posthu-

mous papers of Dulong, that of the heat produced by the combustion

of the fuel in a coal-fed blast furnace, only 18*5 per cent, is rea-

lized lu carrying out the processea of the furnace, the reuiamder

81*5 per cent, being lost. This loss' in well conducted establishments

is no longer permitted* The gases are now collected at the moudi
of the funiaces and conveyed by large pipes nndemeath the boilers

of the engines and round tiie hot air stoves* The principle has been
carried out in great perfection at Cwm Cel3rn : the pipes are sir feet

in diameter, and are lined with fire-brick ; and the gases from tm
furnaces only more than suffice for the supply of seven boilers, and
for the hot blast for both furnaces, at a saving of full 10,000 tons of

coal a year. [Drawin[^? on a ?cale of one inch to the foot showing
the entire anrangement were exhibited and referred to.]

tH. M. N.]
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Mr. Faradat exhibited apiece of the Submarine Electro-telegraph

cable (from Mr. Crampton), consisting of four insulated copper wires

surrounded by packing:, and then by ten external iron wires or rods

to ^ive protection, weight, and strength. A kmk or sharp short

twist which occurred in the laying it down under the full force of

the steam>tug hud somewhat deranged the wires, but had broken

nothing nor caused anv interference with the insulation, and for two
full yeaj'ti that part acted leiegiaphicaily m the tsta as well as any
other part of the cable.

GBNEBAL MONTHLY M££TJLNG,

Monday, May 8.

William Wilbsrforce Bird, Euq,., Vice-President, in the Chair.

John Laing, E^q. Joseph Skey« M.D.
WiUiam Nicol, Esq. Matdiew WilfiamThompeon, Esq., M.A.

were duly elected Members of the Royal Institution.

Matthew Noble, Esq.

was admitted a Member of the Royal Institution.

The following Professors were unanimously re-elected:—
William Thomas Brakdb, Esq.. D C.L., F.R.S. L. & E., as

Honorary Professor of Chemistry in the Royal Institution.

John Tyndall, Esq., Ph.D., F.R.S., aa Frofesaor of Natural
Philosophy in the Boyai Institution.

The following Presents were announced, and the thanka of the

Members returned for the same ;—
FaoM

Aetuariett ImtUuie His Assuranoe Maguine, No. 15. 8vo. 1854.
Jsiatic Society of Bengal— Journal, No. 238. 8¥0. 1853.

Astnmomical Society, Poynl— Monthly Notices, Vol. XIV. No. 5, 8va, 1854.

BeU, Jacobf Esq.— Pharmaceutical Journal, Maf, 1854. 8vo.

Best, Hon, and Rev* Setmuel, M,RJ* {the Author)—Thoughts for tiie Imptove-
ment of the Civil Service. Bvo 1854.

Boosey, Afr<;.^'\ 'the Publishers) — The Musical World for April, 1854. 4tO«

British Architects, Royal Institute of— Proceedings in April, 1854. 4to.

thnMige PhXloiopldeot Society— Transactions, Vol. IX. Parts. 4to. 1853.

Civil Engineers, hiMtution of-^ Proceedings in April, 1854. 8vo.

£ast India Company, the Hon.— Rin:-Veda-Sanhita, the Sacred Hyoma of tfaa

3rahinaaa. Edited by Max MuUer« MJL VoL U. 4to. 1854.
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Editon—The Medical Circular for April, 1 854. 8vo.

Hie Athcnsam for April, 1854. 4to.

The Practical Mechanic's Journal for May, 1 854. 4to«

The Mechanics' Mae^azine, for April, 1854. 8vo.

The Journal of Gas-Lightingp April, 1854. 4to.

Deatsdies AtbenSuin, May, 1854.

Our Friend, Nos. 1 —5. 8vo. 1854.

Faraday, Professor, D.C.L., F.R.S. 8fc.—Recherches Ejcp^rimentatef BUT la

Vegetation. Par M. Georges Ville. 4to. Paris, 1863.

Monachtsbericht der KonigL Preuss. Akademie, Feb. 1854. 8to. Berlin.

Franklin Institute of Penniyjoonta— Journal* Vol, XXV. No. 5. 6vo. 1853.
Vol. XXVII. No. 4. 8vo. 1854.

Oerlin::^, Dr.— Graphische Darstellung der Magnetischen Deklination zu Mar-
burg. 1848—1852. fol.

Or^um, OwrgBt Btq, J2egiilrar*G0nerol—Weekly Reports of the Registrar-

General for April, 18r)4. 8vo.

Hawes, IViUiam, Esq. {the Author)— Observations on Limited and Unlimited
Liability. 8vo. 1854.

Hortieultural Society of London— Journal; Vol. IX. No. 2. 8vo. 1854.

Kajf, Johni fVilliam, Esq. (the Editor)— Memorials of Indian Government;
being a Selection from the Papers of H. St. George Tucker* late Director of

the £a8t India Company. Svo. 1853.

Lherpool lAterary and PhUof^kkai iSfociefy— Proceedings for 1851— 1853.

8vo. 1854.
•

Lorell, E. B. Esq. (the Editor) —The. Monthly Digest, April, 1854. Svo.

The Common Law and Equity Reports, ParU 10* lit & 12. 8vo. 1854*

Madra* lAierary Society^VLnidnB Journal of Literature ind Science. Vols. L II.

& XIII.— XVL & Vol. XVII. Part I. 8vo. Madias, 1833— 53.

Novello, Messrs. {the Publishers) — The Musical Times, May, 1854. 4to.

Phiilipps, Sir Thomas, Bart., F.R.S. F.S.A. M.R.L {the AtUhor)— Catalogue of
Knights made by Charles I. 1 624—46.

PAofSfraptliie Socisly— Journal, No. 16. 6vo. 18.'>4.

Royal Society of London— Proceedin^^, Vol. VII, Nos 1,2. ?vo, 1854.

Sharpf, Hercules, Esq., M.R.I.— Certain Sermons or Homilies, appointed to be
read in Churches. 12mo. 1687.

Society of ArU

—

Journal for April, 1 854. Svo.

Stodari, George, Esq., M.R.I.— The Poetical Works of the late Catherine

Grace Godwin. £dited, with a sketch of 4ter Life, by A. Clereland Wigan.
4to. 1854.

Taylor, Hev. W,, PJtJS., M.R.L—Grosse und gute Handlungen Russisdier R«.
genten, Feldherm, Staatsbeamten, und Anderer. 8vo. Berlin, 1804.

Taylor, James, Esq. (the Author)— An Examination of Galena in the murious

processes of the Manuiacture of Lead. 8vo. 1854.

Twining, Thomas, jun. Esq., M.RJ.— AmtUdier Bericht fiber die 29te Verw
sammlung der Gesellschaft deutscher NaturlMVdier und Aerzte zu Wies.
baden im September, Herauagegebcn V0& Professor Fieseoius and
Dr. Braun. 4to. Weisbaden, 1853.

Feteins zur Beforderun^ de$ OetDerbJtetset in i¥e«iS0ii—Verhandlungen. Jan.

und Feb. 1854. 4to. Berlin.

Ward, F. 0. Esq., (the Author)— Moyen de cr^er des Sources ArtificieUes d'Eaa
pure pour BtuxellcS) &c* 8vo. BruxeUes. 1853*
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WEEKLY EVENING MEETING^

Fnixy, May 12.
*

SiA HiNBT Hou.A]V]i»-Bart» MJD., F.R.S.> Vioe-£reaid€iit«

In the Chanr.

Tbouam Huxlbt, Esq. FJI.S.

Oh the conrnon Plan of Animal Forms*

Tmu Leetarer commenced by referring to a ahort essay hf Gothe—
the Ust 'which proceeded from his pen— contmning a critical

account of a discussion bearing upon the doctrine of the Unity of

Organization of Animals, which had then (1830) just taken place in

the French Academy. Gothe ?aid that, for him, this controversy

was of more importance than the Revolution of July which immedi-

ately followed it— a declaratioa which might almost be regarded as

a prophecy ; for while the Charte and those who established it have

vanished as though they had never been, the Doctrine of Unity of

Organization retains a profound interest and importance for those

who study the science of life.

It would be the object of the Leetarer to explain^ how the con-

troversy, in question aroBe» and to ehew what ground of truth waa
common to the oombatanta.

The variety of Forma of Animala la best realized^ perhaps, by re-

flecting, that there are certainly 200,000 apecies, and that each

qpeciea is, in ita zoological dignity, not the equivalent of a family or

a nation of men, merely, but of the whole Human Race. It would
be hopeless to attempt to gain a knowledge of these forms, there-

fore, if it were not possible to discover points of similarity among
large number? of them, and to classify them into groups,— one

member of which might be taken to represent the whole. A rough
practical classification, based on obvious resemblances, is as old as

language itt'elf
i and the whole purpose of Zoology and Comparative

Anatomy has consisted chiefly in giving greater exactness to the
' definitiim and eipreanon of theae mtnitive peieeptlona of reaem-

Uaiice*

The Lecturer proceeded to ahew how the celebrated Camper
illustrated theae reaemblances of the organs of animak, by drawing
the arm of a man, and then by merely altering the proportions of ita

conatitueDt parts, converting it into a bird's wing, a horae'a fore*

leg, &c. &c. Organs which can in thia way be shewn to grade into

one another, are said to be the same organs, or in anatomical phrase-

ology are HomologotLS

:

— and by thus working: out the homologies of

all the organs of the Vertebrate class, Geofi'roy, Oken, and Owen,—

-

to the last of whom, we are indebted for, by far, the most elaborate
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and loi^^ical development of the doctrine,— have demonstrated the

homology of all the parts of the Vertebi ata, or in other words, that

there is a common plan on which all those animals which possess

back-bones are constructed,
*

Precisely the same result has been arrived at, by the same methods,

IB aBother great dtvirion of the Aidinal KiBgdom-^tiie AimuloM*
As an iUattration, the Lecturer shewed how the parts of the mouth
of all insects were modifications of the 'same elements, aad hriefly

sketdied the commoB plsB of the iUmiilosat as it may be deduced
from the investigations of Savigny, Audonin* Milne-Edwards, and
Newport.

Leaving out of consideration (for want of time merely,) the Ra^
dUUe animals* and passing to the remaining great division, the

Mollusca,-^ it appears that the same great principle holds good even -

for these apparently un^vrnmetriral and irregrnlar creatures : and the

Lecturer, after referrmg to the demonstration of the common plan

upon which those Mollusks possessing heads are constructed, —

•

which he had already given in the Philosophical Transactunis,

— stated that he was now able to extend that plan to the remaining

orders, and briclly explained in what way the * Archetv|ial Mollusk'

is modified in the LaitLcUibrauchst Brac/iiu^oda, Tunicata, and
Polyzoa,

We have then a common plan of the Fertt^ratat of the ArHeukUu,
of the MoHutea, and of the Radtata^^nnd to come to the essence of

the controversy in the Academic des Sciences — are all these com-
mon plans identical or are they not ?

Now if we confine onrselves to the sole method which Cnvier

admitted» the method of the insensible gfadation of forms'*
there can be doubt that the Vertebrate, Annuloee, and l4ollnscan

^ans are sharply and distinctly marked off from <me another^ by
very definite characters ; and the existence of any common plan, of

which they are modifications, is a purelv hypothetical apsiimption,

and may or may not be true. Bnt is there any other nietbod of

ascertaining a community of plan beside the metiiod of Gradatiou ?

The Lecturer here drew an illustration from Philology— a science

which in determining the affinities of words also employs the

method of gradation. Thus uni/s, uno, un, one, pin, are said to be
modificationb of the same word, because they pass gradually into one
another. So Hemp, Hetmep, Hanf, and Cannabis, Canapa, Chanvre-^
are respectively modifications of the same woid: hat suppose we
insh to make out what, if any, affinity exists between Hen^ and
CmmtAh— Ihe method of gradations fails us. It is only by aU
sorts of arbitraKy supposttioiui that one can be made to pass into

the other.

Nevertheless modem Philology demonstrates that the words are

the same, by a reference to the independa&tfy ascertained laws of

change and substitution for the letters ofcorresponding words, in the

Indo-Gennanic tongues: by shewing in fisct, that though these
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^ords are not the same, yet fhey are modificatbna by known de-

velopmental laws of the same root.

Now Von Bar has shewn that the study of development has a

precisely similar bearing^ upon the ques?tion of the unity of org^aniza-

tion of animals. He indicated, in his masterly essavs published five

and twenty years ago, that though the common plans of the adult

forms of the great classes are not identical, yet they start in the course

of their development from the same point. And the whole tendency

of modern research is to confirm his conclusion.

If then with the advantage of the great lapse of time and pro*

gress of knowledge, we may preanme to pronounce judgment where
CuTier and GeolSoy St. HUahre were the litiganta— it may be said

that Geoffroy'a inspiration was trae, but hia mode of working it out

false. An insect is not a Tertebrate animal, nor are its kga free

ribs. A cuttlefish is not a vertebrate animal doubled up. Bat

there was a period in the development of ea6h, when insect, cut-

tlefish, and vertebrate were nndistmguishable and had a Commtm
Plan.

• '

, The Lecturer concluded by remarking;, that ihc existence of

hotly controverted questions between men of knowledge, ability, and

especially of honesty and earnestness of purpose, such as Cuvier and

his rival were, is an opprobium to the science which they profess,

lie would feel deeply rewarded if he had produced m the minds of his

hearers, the conviction that these two great men—- friends as they

were to one another— need not be set in scientific opposition ; that

tbey were both true knights dmng battle for science ; but that a»

the old story runs, each came by his own road to a difierent side of

the shield. [T. HJ

WEEKLY EVENING MEETING^

FHday, May 19.

W. K. Grovx, £sq.» Q.C., F.R.S., Vice-President, in the Chair.

John Ttkdall, Esq., Ph.D., F.R.S.

PEonsaoa or natubai* raiLOsorar im tbb aoTAL nnriTtrTtoii.

On some Fhewmena connected with the Motion of Uquidi*

Thk Lecturer commenced by referring to certain phenomena
exhibited by liquids, and at Tariance with our commonly re-

ceived notions as to their no n cohesive character. According

to Donny, when the air htib been cts far as pobbible expelled
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from water hy peraistent boiling, sucb water posBesseas an ex-
traordinary cohesm power, sufficient indeed to permit ol its

being heated to a temperature of 275° Fah. without boiling.

The adhesion of water thus prepared to the surface of a glass

tube was shewn experimentally; the force being sufficient to

sustain a column of water of considerable height. The contractile

force of a soap-bubble was referred to ;
nnd the Lecturer passed

on to the exhibition of the phenomena resuliin^^ from the shock
of two opposing liquid veins. In this case, though the forces

are in opposite directions, motion is not annihilated ; but the liquid,

as tirst shewn by Savart, spreads out so as to form a thin trans-

parent film, the plane of which is at right angles to the direc-

tion of the jets. By varying the pressure on one side or the

other, or by making the jets of different dianieter", the plane film

could be converted into a curved one, and sometimes actually

caused to close, so as to form a pellucid sack. A cistern, situa-

ted at the top of tbe house and communicating by pipes with
the lecture table, placed a considerable pressure at tbe disposal of
tbe Lecturer, and enabled bim to exhibit in a strilcing manner
the various phenomena described by Savart in his researdies on
.the motion of liquids. A vein was caused to fall vertically upon
a brass disk upwards of three inches in diameter : tbe liquid

spread laterally on all sides and formed an umbrella-shaped

pellicle of great size and beauty. With a disk of an inch in

diameter^ a pellicle of at least equal magnitude was formed.

When a candle was placed underneath the curved sheet of water

a singular effect was produced, Tbe film above the candle was
in=^tantly dissipr^ted ; and on moving the candle, its motion was
followed by a corresponding change of the atpieons surface.

On turning a suitable cock so as to lessen the pressure, the

curvature of the film became increased, until finally the mole-

cular action of the water caused it to form a curve returning

upon itself, and exhibiting the appearance of a large flask.

When the film completely embraced the vertical stem which
supported the brass disk, a change in the form of the liquid

flask was observed, tbe latter became elongated, and was some*
times divided into two portions, one of which glided down the

vertical stem and was broken at its base. When the jet was
projected vertically upwards, large sbeeto were also obtetned. .

The jet was also suffered to fall into small hollow cones of various

apertures, and the shape of the liquid sheet received thereby

some beautiful modifications. The inclosed sides of the hollow

cone gave the liquid an ascending motion which, combined with

the action ofgravity, caused tbe film to bend and constitute a vase-

shaped surface of great beauty. The Lecturer next referred to tbe

constitution of a liquid vein j he had pointed out, some years

a simple mode of observing this constitutiou by means of tbe
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electric spark ; this method corroborated the resuli before arrived at

by Savart^that the lower portion of a liquid vein owes its turbidity

to the fact of the mass being there reduced to drops, although the

quickness with which they succeed each other gives the eye the

impression of continuity. Savart's Uist experiments on this subject •

were repeated : a tube about tive feet long antl two inches wide

had a perforated brass disk fixed at its lower extremity ; the tube

was filled with water, which, after it had become motionless, was
permitted to issue from an orifice pierced in the centre of the

disk. As the liquid escaped it gave birth to a successif)n of mu-
sical notes of suificient intensity to be distinctly heard through-

out the theatre. That these notes were not due to the motion

hnparted to the air by the descending drops of the liquid vein

was proved* firsts by Intercepting Sie vein in its continnoiis

portion, and secondly, by permitting It to discbarge itself into a

vessel containing water, the ori6oe being caused to dip beneath

the snrfece of the latter. In this case the mass of liquid was con-

tinuous, but the notes were nevertheless produced ; thus shewing
that the vibrations which produce them must take place in the glass

cylinder itself 3— and corroborating the conclusions arrived at by

Savart from his earliest experiments on this subject. The pitch

of the note depends upon the height of the liquid column which
produces it ; and by attaching a tube of an inch in diameter,

furnished with a perforated bottom, to a cylindrical vessel about

eighteen inches wide, and tilling the whole with water, a note of

long duration and of sensibly constant pitch was obiained.

The Lecturer concluded with an experimental illustration of the

total reflexion of light at the common surface of two media of dif-

ferent refractive indices. The tube comuumicating with the

reservoir before referred to was fitted into the top of a small

box, into one of the sides of which was litted a glass tube three

quarters of an inch wide and five inches long. The side of the

box opposite to that through whidi the glass tube was Introduced

vras of glass. Behind the box was placed a camera, by means of

which the electric liglit could be condensed and caused to pass, first

through the glass back of the hoXg and then through the tube In

front, so as to form a white disk upon a screen hcSd in the direct

paih of the light. When, however, the cock was turned so as to

permit water to spout from the tube, the light on reaching the

limiting surface of air and water was totally reflected, and seemed
to be washed downward by the descending liquid, the latter

being thereby caused to present a beautiful illuminated appear-

ance.

[J. TJ
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WEEKLY EVENING MEETixNG.

Friday, May 26,

SiE RsifRT HoLiiAwo, BttTt., M.D.; F.R.S., Vioe-nmkDt»
' in the Chair.

B. C. Bbodib, Esq., F.R.S.

Oh MeUinfjf Pomts.

Wbsn Uie temperature of certain substances is raised, they page

from the solid to the fluid and from the fluid to the gaseous con-
dition. These transitions are attended with the absorption of heal.

There are other bodies which by elevation of temperature undergo a
transformation of a diflerent kind. Thi;^, when liquid phosphoma
is heated, in such a manner that its change into the gaseous con-
dition is prevented, at a certain temperature it becomes Bolid, and
passe? into the red modirtcation : these allotropic changes also are

invariably attended with cvulution or absorption of heat.

Considerable anomalies are found in the statements wliich dif-

ferent experimenters have made as to the meltini? point of sulphur.

The cause of these discrepancies lies in the iacility with which the

allotropic condition of sulphur is altered by heat. The melting

point of octohedral sulphur Iks rery close upon the point at which
it undergoes a change into the oblique 'prismatio condition. When
this sulphur has been melted* it passes more or less completely into

a third allotropic form. For these reasons, the melting point taken

was never that of apure sulphur. However, by certain precautions

in experimenting, the true melting points of sulphur have been
ascertained.

The experiment cannot be made in t"he ii?wal manner of taking

a melting point, namely, by placing a thermonu ter in the fluid sub-

stance, and ob«er\nnc^ the point of solidification. Fluid sulphur

is always a mixture of more than one mod iti cation. The experiment

is made bv placing minute fragments of sulpluir in thin glass-tubes,

immersiiig the tubes in a bath of dilute sulphuric acid, and observing

the temperature of the fluid at the melting of the substance. Ex-
periments thus conducted have shewn that the melting point of octo*

hedral sulphur is 1 14*5* C. and of the oblique sulphur 120*C. This

latter sulphur is obtained in a pure condition by heating the oeto-

hedral sulphur at a temperature below its melting point, from 100*

to nO*C. This dumge invariably takes place when the sulphur

Is exposed, even momentarily^ to this temperature in a state of

powder.

The solidifying point of melted sidphur varies according to the
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teniperature to which it has been raised in the raelted condition.

Powdered sulphur, carefully melted so as not to raise its temperature

above one degree beyond its melting point, will solidify precisely at

its melting point, 120*^0. If, however, the tetDperatnre be raised

to SOO^C. it wm eolidify at about IWC. The cause €i this dif-

ference is, that the solphor In the latter case always contains a large

portion of a tbird modificatton, namely, the viscid form of snlphnr.

There are some remarkable anomalies in melting points which do
not so reacUly as the above admit of explanation. Under certain

circumstances drops of sulphur will remain in the liquid condition

at a temperature far below the true point of solidification, and solidify

instantaneously when touched. The same is the case with phos-

phorus. Water containeti m a capillary tube may be immersed without

frcezin£,^ in a rtnxtiue cooled to— 1 10** C. The same experiment may
be matle with a considerable quantity of water if the surface he pro-

tected by a thin layer of sether. In these cases the water instantly

freezt^g by agitation or by touching the surface with a solid body.

Similar observations have been made in tiie crystallization of certain

salts* A station of sulphate of soda made at 80* or 40* C. will

* not crystallize on cooling, provided the fluid be not disturbed, but

instantiy crystallizes on touching the surtee with a wire. This

phenomenon does not take place with all solutions. A solution of

nitre crystallizes normally. There is also a difference of degree in

this pn^erty. A solution of borax will remain in an open flask in

flie supersaturated condition, and crystallizes only on violent agitation.

An experiment was shewn by which a connexion was estabUshed

between this class of facts and those of which mention was first

made. Two tubes were exhibited, each contaming the same quantity

of sulphur dissolved in the same quant ity of bisulphide of carbon.

One tube had crystallized in the normal manner, the other had de-

posited no crystals. The sulphur had in both tubes been dissolved

at the same time and in the same manner. But the tube in which
the sulphur did not crystallize had been exposed to a higher tem-
peiature than the other tube. In this case therefore it was evident

that the cause of the supersaturated condition was an alteration of
the substance induced by heat. On breaking the point of the tube
and agitating the fluid with a wire, the sulphur instantly crystallized.

The analogy was pointed out of the sudden alteration of this con*
dition by agitation and contact, and the decomposition which many
chemical substances^ such as the iodide of nitrogen^ undergo by
similar causes.

[B. C. B.]
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WEEKLY EVENING MEETING.

Friday* June 2.

William Robs&t Grovs« Esq., Q.C., F.R.S.> Vice-Fresidentt

in the Cbair.

Db. E. Framkland, F.R.S.

On the d^pendance of the Chemical properties of Co/npounds upon the

Electrical character qf their constituents.

The Lecturer first directed atteution to the remarkable continuity

and correlatioQ of the natural forces, owing to which, the phi-

losopher, seeking to diminate effects legitimately due to each,
* fif«qnently experienced the greatest difficulty in separating the true

reanlta of a single force, from the cognate influence of other

foroes. Sndi difficulties were more especially encountered in the

inanifestatidns of the chemical force or chemical affinity, which
rarely or never acted singly and alone, but was constantly acoom*
panied, modified, and controlled, by collateral forces, which alter-

nately exalted, depressed, or altogether inverted it.

The powerful influence of cohesion and heat especially attracted

the nttention of Berthollet, and so impressed that profound philoso-

pher with their potency, as to lead him to ij^riore completely the

eiustencc of a separate chemical force. Notwithstanding the other-

wise singularly ingenious and sound conclusions of this chemist,

the Lecturer believed that later researches had demonstrated the

total denial of a distinct chemical force to be untenable.

The intlueDce uf t4ectricily upon eheinical affinity was perhaps

-even still greater than that of cohesion or heat ; the most power-

ful cmnhlnations heing broken up by this agent, if its operations

wereiisTOured by the two conditions— mobility of partides (fluidity),

and conductibihty of the electric current. The phenomenon of

the evolution of the separate elements of a binary compound, at

the opposite poles of the decomposing cell, was one of the most
remarkable attending the resolution of compounds into their elements

by the electrical force. It immediately attracted the attention of

philosophers, and almost forced upon them the conclusion, that such
-elements were oppositely electrified.

Daw was the first to seize upon these facts and model thena

into an electro-chcniieai theory, which, notwithstanding its defects,

was at least as suuridly philosophical as those which succeeded

it. Davy supposed that the elements in their unconibined con-

ditien did not contain free electricity, but that by contact they
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became ezeited* Thus, a particle of sulphiur became negative whea
placed in contact with a particle of copper, which last was simul-

taneously rendered positive ; the application of heat intensified the

charge, until at a certain point, the tenaion of the two electrici-

ties became so high, that they sudUciily re-combined, carrying with

them the molecules of copper and sulphur, which were thus

intimately mingled, whilst evolution of heat and light resulted

from the coaibinatioii of the two electricities. Ampere and iier-

zelius subsequently attempted to remove some of the difficulties,

wbicli were encountered in endeavouring to make Davj'e tiieory

embrace aU chemical phenomena. Ampte considered eadi element

to be permanently endowed with a definite amonat of one or the

other deetricity, being ^oe invariably either electro-positive or

eleetro-negative to an extent dependent upon the intensity of the>

charge* Such a naturally charged molecule Ampere imagined to

attract around it an atmosphere of the opposite electricity of cor-

responding intensity, and that when two molecules oppositely

charged were brought in contact, their atmospheres of electricity

united, giving rise to the heat and light of chemical combination,

whilst the original charge retained the attractiug iiiolecules in per-

manent union. Although this theory elucidated some |)oints which

Davy's view left unexpiamed, yet it would not be dilhcult to start

several very serious objections to it : the attempted removal of these

gave rise to the electro-chemical theory of Berzelina» who sop-

posed that each element contained the two electricities, but that

the one was more powerfully developed than the other, as in

the case of a magnet in which one pole, by being divided, was
apparently weaker than the other. In chemical combination* Berze-
lius imagined, that one of the electricities of each element was
discharged, producing the heat and light of chemical action, whilst

the other was retained and served tQ hold the elements in combi*
nation.

But these attempts of Ampere and Berzelius to imjjrove the

theory of Davy succeeded perhaps less in perfecting our views of

electro-chemical phenomena, than in demonstrating the necessity

for much fui tlier research, before these pheuomeaa could be satis-

fustorily interpreted ; for these theories, in which different degrees

of affinity were explained by difierences in tlie degree of eleo*

trical excitement, have been proved radically defective by the

lematUde discovery of Broiessor Faraday, that compounds, whose
dements were united by the most dissimilar degrees of affinity,

required equal quantities of electric force for their decomposition.

«

Such defects in the attempts to account for chemical phenomena
by electrical agency led Dumas and other chemists to reject

altogether the idea of electro-chemical combination. Dumas re-

garded a chemical compound as a group of molecules connected hv

a single force -in a manner analogous to a planetary system, and the

chemical character of a compound as dependant upon ihe poaition
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of the separate molecules, and not upoo their indiyidual character.

This beautiful and highly poetical view would neither have received

such an exteosive adoption, nor have been the parent of such

numerous and briUiant discoveries in the organic portion of the

acleiice» if It bad not contained a prolbinid trath : msmrfMam tha
Lecturer conceived that the total abnegation of the influence oi the
electrical character of elements npon the diemical properties ol
their componnds, implied by this theory of types, was directly

opposed to many of the phenomena of diemical combinaftiony which
invariably rnvcaled such a connection.

The effect of successive additions of oxygen to an electro-positive

element, in gradually weakening its basic, and consequently electro-

positive, qualitie?, and finally converting; it into an acid, or electro-

lieg:ative body, was well known in the case of manganese, iron,

chromium, ^o\d, &c., but the etfects of the juxtaposition of two or

more elements of simdar electrical character had not intherto been
much studied. Granting the existence of an electrical charge as-

sociated with the molecules of matter, it was evident that such a
union of atoms, as that just meotioned, would resemble two ap-

proximated globes similarly electrified. Now the effect of the ap-

proximation of two such globes would he the intensification of the

charge ofeach ; and ther^ore, if there were any connection between
elecmeal and chemical character, it wonld be exemplified by an
incmsed eneigy of affinity under snch drcnmstances. Examples
of stich an approximation of atoms of similar character were not

wanting, even amongst inorganic bodies : thus the compounds of

chlorine with oxygen were remarkable instances of the union of

like atoms ; and we saw in several of them the truth of the fore-

going proposition fully borne out. Hypochlorous, chlorous, and
chloric acid? were all disting-uished by the intense energy of their

affinities and contrasted stron^-ly ^vith the COmpoUnds of OZygeu or

chlorine with eiectru-positive eitments.

The compounds of phosphorus with hydrogen also exemplified

the same effect. Phosphorus, though usually regarded as an electro-

negative body, was yet far more closely associated iu its general

character with the raetals than with the metalloids ; we were
therefore entitled to regard a compound of this element with

hydrogen, as a juxtaposition of two similarly dectrified atoms. Now
two of tlie compounds of phosphorus with hydrogen, viz. bin-

hydride and tar-hydride of phosphorus, were remarkahle for the

mtensity of their affinities, the one being spontaneously infiammahle

and the other merely requiring a diminution of pressure, when
mixed with atmospheric air or oxygen, to determine its combustion.

But the influence of the electrical character of elements upon the

ffhffiiwiWl properties of their compounds was perhaps most strikingly

seen in the behaviour of the organ o- metallic bodies, nearly all of

which had only recently been discovered. Most of these bodies,

which, in their isolated condition, consisted of two or more simi-
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larly electrifiL-d atoin>, were disting^uishcd by au intensity of attinity

atiiuity which was quite lurei^u to tlieir proximate, or even elemen-
tary, coDStituenta. Zinc and methyl, for instance, were neither of

dtttbgnished for any remarkable energy of affinity in their

Iree atate $ bat muted aa zinc-methylium, they' formed a oompoond
whose oombining energy amrpaaaed that of all known bodies, and
this behayionr was shared in also by the correaponding compoonda
of anc with ethyl and amyL In cacodyU atanethylium, stibethy-

limn, and the new compoonda of arsenic with ethyl, we bad addi-

tional and striking evidence of the same law, for the affinities of
arsenic, tin, and antimony, were, in these compounds, exalted in

a most rcnuirkable manner by the approiumation of similarly eleo
trified atoms.

These examples seemed to prove clearly the great influence of
the electrical character of elements upon the chemical properties

of Iheir compouiKis ^ but fui ther study of the subject aliso revealed

the paramount influence of molecular structure, which modified and

ecmtroUed the effbcta of electrical chaiacter, and limited all affinity

however heightened by electric induction. To this effect of mo-
lecular arrangement was no doabt to be attributed the occurrence
of some apparent anomalies which, at firat sight, appeared to

contradict the general law just laid down, anch as perchloric acid»

biphosphide of hydrogen, &c. ; bat the pursuit of the subject into

this ramification would have far exceeded the limits of the lecture,

the chief object of which was to point out that, although all the
electro-chemical theories hitherto proposed were far from satisfac-

tory, yet, that amongst the factors of chemical action, the elec trical

character of elements could not be denied a place, without ignoring
and leaving unexplained some of the most remarkable of chemical
pLcuomena. [E. F.J

GENERAL MONTHLY MEETING,

Monday, June 5.

William Wilbbrfobcb Bibb, Ecu., Vice-President, in the Chahr.

George J. Lyons, Esq.

Charles Roderick M;u £:ni^or, Esq., and

The Rev. Thomas George Alfred Rushton, B.A., F.S.A.

were duly ekcted Members of the Royal Institution,

John Ferguson, M.D.

was nimitted a Member of the Royal Institution*
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The Secretary read the following Report from the Managers :

—

** The Manaqbrs have the gratitiontinn of reporting to the

Members an act of munificence greatly enhanced in value by special

circumstances.
'* On Friday last the Secretary received the toiiowing letter .from

Mr. J. Pepys

:

**
8, Berkeley Street, 2nd June, 1854,

Mr DBAR Sir,

As Honorary Secretary to the Royal Instltation I trouble

you with the foUowing. *

I find I have belonged to the Royal In&titatbn since the month
of March 1800 (now more than fifty-four years) ; and having re«

ceived daring that period much mental gratification and pleasure,

I wish to make some small return for the entertainment I have
enjoyed ; I therefore enclose a draft for One hundred pounds, to be
disposed of in any way the Managers may think most to the ad-
vantage of this most excellent Institution, of which / believe I am
now the oldest living Associate. With the earnest wish for its lasting

prosperity, I remain much yours, John Pepys.

This is the Fifth Donation to the same amount bestowed by the

same generous Member. On the four previous occasions, however,

the recipient of Mr. Pepys's bounty was in a condition very different

from the present.

" At that time the reputation of the Royal Institution was, indeed,

rapidly advancing ; but neither its high character nor its increasmg

usefulness prevented this society from being almost overwhelmed by
pecuniary ditficulties. Such was the period chosen by Mr Pepys
for making those large donations which powerfully contributed to

rebcue the Inscitulion from absolute ruin.

" The Managers therefore feel that this long-tried friend is en-

titled to the two-fold credit of having first sustained the society

to which he has so long been attached in the hour of its adversity,

and of having now added increasmg efficiency to its present con-

dition of prosperity and success."

It was then moved by Professor Faraday, seconded by Dr. Webster^

and RssoLvsD unanimously,

—

" That the hearty thanks of this Meeting be presented to John
Fbpts, Esq., for the present proof of his good will and efiSsctual

support; which is only one of many equally striking instances

of his earnestness in the cause of the Royal Institution, exerted in

times both of adversity and prosperity extending through a period

of half a century.*'

The following Pnasxirra were announced^ and the thsnks of the

Members returned for the same ;— Ir

From
JUrofumkal SoeUltti iRoyal— Bilontbly Noticei, Vol. XIV. No. 6. 8vo. 1854.

Beii, Jac9bt A9.— Pharmaceutical Joumsl, June, 1SS4. 8vo.

KK
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«

Bwaey, Me$tn. (ike PublUhen)—The Masioal Worid for May, 1854. 4to.

Britifth ArrhiffrU, Rnj/a! fnsfitntr n/ — - Prorcpding^s in Mny, 1)^54. -Ifn.

Cariid^-n Snci^-ty — Fromptorium Parvuloruni, sive Clericorum LexicoQ AnglO-
Latinura Frmceps, receusuit A. Way. Tom. 11. 4to. 1853

Cldam, Captain {the JiUhor) ^Qjmnuida an Essential Branch of Natioiuil

Education. 8vo. 1854.
Ciril Engineers, Institution of— Proceedings in May, 1854 8vo.

De Paravey, Ciievaiier {the Author)— Du Pays phmitit du Ver k soie. 8vo.

1851.

Bait IndKa Compmnif, the Hon.— Bombay Ifagoetical and MateoiologlGal Obser-
vations in 1850. 4to. 1853.

General Report of the Administra^on of the Pui\|ab, for 1849-51. (With
Maps.) fol. 1854.

Editors— The Medical Circular for May, 1854. 8tO.
The Athenaeum for May, 1854. 4to.

The Practical Mechanic's Journal, for June, 1854. 4to.

The Mechanics' Magazine, for May, 1854. 8vo,
Th c Jour ! lal of Gas-Lighting, May, 1 854. 4tO.

Deutscher Athcnaum, May, 1854. 4to.

Faradaift Professor, D.C.L., F.H.S,— Mooatsbericht der KOoigl. Preuss. Akn-
demie, M&rz, 1854. 8vo. Berlin.

FhmkUninttUuteofPmiuiftmia— Journal, Vol.XXVII. No. 5. 8vo. 1854,
CrolniHcal Societi/— Quarterly Journal. No. 38. ^^vo. 1854.

Graham t
George, /'>7 Res^istrar- General— Weekly Reports of the Registrar-

General, for May, 1854. 8vo.

Census of Greet Britain, 1851.—Education : England and Wales.— Report
and Tables, dvo. 1854.

— Religious Worship and £dncation : Scotland j Report and Tables.

8w* 1854.

QramfiUe^ Reo, A» K, B., Jlf.il. {the Avtkon'^— Deptford Worthies, a Lecture.

8vo. 1854.

Hood, W. Charles, M.D. {the Author)— Suggestions for the Future n»visiooof
Criminal Lunatics. 8vo. 1854.

Hoioard, Luke, Seq. P.R.S, (the Anther)—Fxpen on Meteorology. 4to. 1854.
Jenet, Henry Bence, M.D., F.R.S., MJtJ. {the Editor)—A Manual of Elemen*

tary Chemistry, by Occrfre Fowncs, F.R.S. Fifth Edition. Edited by Dis*
Bence Jones and Hofmann. 16mo. 1854.

Lovdl, B. B. Esq. (the Editor) —The Monthly Digest for May, 1854. 8vo.

The Common Law and Ekjuity Reports, Part 13. 8vo. 1854.

Macloup:hlin
,
David, M.D., M.R.T. [the Author)— Result of an Inquiry into the

Invariable Existence of a Premonitory Diarrhoea in Cholera. 8vo. 1854.

Noad, H. Af., Ph. P., M.R.I, {the Author)— Lectures on Chemistry in conncc->

tion with Agriculture. 6vo* 1850.

Nevello, Messrt. {the Publishers) — The Musical Times, June, 1854. 4to.

Photographic Society— Journal, No. 17. «vo. 1854.

Royal Society of London— Proceedings, Vol. Vii. No. 102. 8vo. 1854.

Society efArte—lwxmBl for May, 1854. 8vo.
Statistical Society —lomn^l, Vol. WW. Part 2. 8vo. 1854.

Taylor, Rev. IV., F.R.S. A/./?./— Magazine for the Blind, June, 1854. 4to. •

Historical Sketch of the Bristol Asylum for the Blind. 16mo. 1854.

Tyndall, John, Ph. D., F.R.S, {the Author)'^On the Vibrations and Tones pro-

duced by the contact of Bodies having different TempCfaturea. (f^om
PhiL Trans. Roy. Soc.) Ito IHM

ff'elton, T. A. Esq. {the Author
j
— l^reedom m America : its Extent and influ-

ence 8vo. 1854.
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WEEKLY EVENING MEETING.

Friday, June 9.

Sib HiNmr Holland^ Bart, M.D., F.R.S.» Vice-Prandeiit,

in the Chair.

Frofsssor Faraday, D.C.L., F.R.S.

, Oil Magneite Hypoilmea,

This discourse, the purpose of which was to direct the attention of

the audience to the different hypothetical attempts made to account

physically lor the kuowu properties of matter in relation to its

magneto-electrical phenomena, followed on very naturally to that

of Dr. Frankhmd on the 2nd instant, who then gave an aeeount

of the different views advanced by Davy, Ampere, and Berzelins,

of the manner in idueh eleetrid^ migtit be associated with the

atoms or molecnles of matter, so as to account for ^eur electro-che-

mical actions* and of the logical and eiperimental objections which
stood in the way of each. On the present occasion reference was
first made to Coulomb's investigations of mutual magnetic actions

;

to the hypothesis advan(;ed by him, that two magnetic f?nTds, asso-

ciated with the matter of nuignctic l^odies, would account for all

the phenomena ; and to Poisson's profound mathematical investiga-

tion of the sufficiency of the hypothesis. Then Oersted's discovery

of the relation of conunon magnetism to currents of electricity was
recalled to mind ;— hence an enormous enlargement of the scope

of magnetic force and of oar knowledge of its actions ; and hence

Amp^'s beantiM investigations, and ms hypothesis (also snstained

by tbe highest matliematioil investigation),—that aU magnetic phe-

nomena are due to currents of electricity ; and that in sudi bodies as

magnets, iron, nickd, &c. the atoms or particles have naturally

currents of electricity running round them in one direction, about

what may be considered as their equatorial parts. Alter Oersted's

time, further experimental discoveries occurred; currents of elec-

tricity were found competent to induce collateral cnrrents, and

magnets proved able to produce like currents; thus shewing the

identity of action of magnets and currents in producing eiRcts of

a kmd different to ordinary magnetic attractionB and repulbions.

Then diamagiietisra was discovered, in whicli actions analogous to

those of ordinary magnetii:m occurred, but with the antithesis of

attraction for repulsion and repulsion for attraction : ant^ these

were ao eztenrive, that whatever bodies were not magnetic proved

to be diamagnedc; and thns ttU matter was brought under the

donnmon of thai magnetic force, whose physical mode of action

4
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hypotheeis endeaTonn to aocount for. As lihe hypothesis of Am-
pere could not aocoaot for diamagnetic action, some atsDmed tliat

magnetic and dectric force might, in diamagnetic matter, induce
currents of electricity in the reverse direction to those in magnetie
matter ; or else might induce currents where hefore tbm were none :

^vherea8 in magnetic cases it was supposed they only constrained

particle- currents to assume a particular direction, which before were
in all direction?. Weber stands eminent as a profound mathe-

matician who has confirmed Ampere's investigations as far as they

proceeded, and who has made au addition to his hypotlicticai views ;

namely, that there is electricity aniongst the particles of matter,

which is not thrown into the foi iii of a current until the niaguetic

induction comes upon it, but which then assumes the character of

current* having a direction the contrary to that of the cnnenta
which Ampere, supposed to he always circulating round magnetie
matter ; and so these other matters are rendered ^magnetic.
De la Rive, who has recently most carefully examined the various

hypotheses, and who as an experimentalist and discoverer has the

highest right to enter into the consideration of these deep, searching,

and difficult enquiries, after recalling the various phenomena which
shew that the powers concerned belong to the particles of matter

and not to the masses merely, (the former conferring them by

association upon the latter,) then distinguishes magnetic aetioii

into four kinds or modes,— naiiiely, the ordinary, the dianiat^netio.

the induction of currents, and the rotation of a ray ; aud pomts out

that any acceptable hypotheses ought to account for the/<mr modes of

action* and, it may he added, ought to agree with. If not account

fort the phenomena of electro-chemical action also. De la Aive
conceives that as regards these modes of action this hypothe-

tical result may he ohtained* and both Amp^ and Weber'a views

also retained in the following manner. All the atoms c£
matter are supposed to be endowed with electrical currents of

a like kind, which move about them for ever, without diminution

of their force or velocity, being essentially a part of their nature.

The direction of these currents for each atom is tbroug-h one

determinate diameter, vvhich may therefore be considered as the

axis. Where ihey emerge from the body of the atom they divide

in all directions, and running over every part of the surface

converge towards the opposite end of the axis diameter, and
there re-enter the atom to run ever through the same course.

The converging and diverging points are as it were poles of

force. Where the atoms of matter are dose or DUmeroQa in a
given space, (and chemicsl considerations lead to the admissum
of such cases,) the hypothesis then admits that several atoms
may conjoin into a ring, so that their central or axial currents

may run one into the other, and not return as before over the

surface of each atom : these form the molecules of magnetio
matter, and represent Amp^'s hypothesis of molecular currents.
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When tlie atoms* being hw&t in a given 6p«ce» m htlhst
apart, or wbere, being good coiiductorB» the cumot nias as freely

orer the tor&oe as through the axis, then they do not km
like gronpa to the molecules of magnetic matter, but are stiU con-
sidered Biibjeet to a species of indaction by the action of external

magnets and canrents ; and so give rise to Weber's reverse currents.

The induction of momentary currents and the rotation of a ray

are considered by De la Rive as in conformity with such a sap-

position of the electric state of the atoms and particles of matter.

The Lecturer seemed to think that the great variety of

these hypotheses and their rapid succession was rutlier a proof

of weakness in this department of physical knowledge than of

strength, and that the large assumptions which were made in

turn for each should ever be present to the mind. Even in the

most perfect of them, i. e. De la Rive's, these asSsumptions are

very considerable ; for it is necessary to conceive .of the molecules

as bemg flat or disc-like bodies, howeyer numerous the atoms
of each may be; also that the atoms of one molecule do not
interfere with or break up the disposition of those of another

molecule; also that electro-chemical action may consist mtk
sneh a constituted molecule; also that the motive force of each

atom current is resident in the axis, and on the other hand that

the passage of the current over die surface offers rewutanee;

for unless there were a difference between the axial and the

surface force in one direction or the other, the atoms would have
no tendency to congregate in molecules. Tn nnal<!ns^ these

remarks, however, the speaker had no thought of depreciating

hypothesis or objecting to its right use. No discoverer could

advance without it ; and such exertions as those made by De la

Rive, to bring into harmony thoughts which in their earlier forms
were adverse to each other, were of the more value, because

they were the exertions ut a man who knew the value both of

hypothesis and of laws, of theory and of feet, and had given

proofe of the power of each by the productions of his own mind*

Still the speaker advocated diat mental reservation which kept

hypothesis in its right place and which was ready to abandon it

when it feiled ; and as examples referred to Newton, who (as is

shewn by his Letters to Bentley) had very strong convictions of
the physical nature of the lines of gravitatmg force, yet in what he
publicly advanced stopped short at the law of action of the force,

and thence deduced his great results;» and also to Arago, who,
discovering the phenomena of magnetic rotation, yet not per-

ceiving their pbvf'ical cause, had that philosophic power of mind
which enabled him to rehrain from suggesting one*

[M. ¥.}
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GENERAL MONTHLY MEETING^

Monday, July 3.

William Wilbbbtobcx Bird, Esq., Vice-IVesident,

in the Chair*

R. W. Blencowe, Esq.

John M. Heathcote, Esq.

TlioniaB Sopwitfa, Esq., and
Robert Stephemon, Esq., M.P., P.R.S.

were duly elected Members of the Royal Institution.

The fbOowin^ PamiiTs were annonnced, and the thanks of the

Members retained for the same :

—

vaov

jUrif, 0,S.Eiq» F.R S., Astronomer Rof/at <— Reguktioiis of the Royal Obier-

atory, Greenwich. 4tn.

Report of the Astronomer-Koyal, June 3, Y854. 4to. 1854.

Antiqiuariet of Limden, Seeiety of— Arclueologia, Vol. X3K.V. Put 2. 4tiK

1854.

Proceedings, Nos. 37—40. 8vo. 1853-4.

List of Fellows. 8vo. 1854.

Asiatic Society of Bengal— Journal, No. 239. 8vo. 1 854.

.^ilfmwewealteie«!y.Jl0yol^ Monthly Notice 8fo. 1B54.

Autker^A Few wofdt on Popeiy and Aoteetantiam. By a Layman. ISmo.

1854.

Classical Instruction : its Use and Abuse. I2mo. 1854.

BeU, Jaeeb, Esq., M.RJ.—Pharmaceutical Journal, July, 1854. 8vo.

Bombay BrancA of the Royal Asiatic Society— Journal, No. 19. 8vo. 1854.

Boosey, Messrs. {the Publishers)— The Musical World for June, 1854. 4to.

Blunt, John Elijah, Esq., M.RJ. {the Author)— History of the Jews in

England. 8vo. 1830.

BrUish Ari hiteeU, Royal Institute of— Proceedings in June, 1854. 4to.

Ea^ India Company, the Hnn — l adiik. Physical, Statistical, and Historical;

with Notices of the Surrounding Countries, fiy Miyor Alex. Cunningham>
(With Map and ir'iates.J 8vo. 1854.

The Bhilsa Topea» or Buddhist Monumenta of Central India : compriMog a

Brief Hlatorical Sketch of Buddhuni» hy M^jor Alex. Cunningham. 8to.

1854.

Physical Geography of Western Thibet, by Capt. H. Strachey. With Map»
6to. 1854.
Sakuntald, a Sanikrit Drama, hy Kalidaaa. Edited hy Honier ynuiami,
M.A. 8vo. 1853.

The Prtilcrita-Prakiisa : or the Prtlkrit Grammar of Vararuchi. The Text;
ydth an English Translation, Notes, &c., by £. B. Cowell. 8vo. 1854.
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Editors— The Medical Circular for June, 1854. 8vo.
The Athenaeum for June, 1854. 4to.

The Practical Mechanic's Journal for July, lb54. 4to.

The MecbuitePs Magazine tor June, 1854. 9wo,

The Journal of Gas-Lighting, June, 1854. 4tO.
Dent«?cbes Athenaum, June, 18^4. 4to.

Faraday, Professor, D.C.L., FM,S.— Monatsbericht der Konigl. Preusa. Aka-
demie, April, 1854. 8vo. Berlin.

French, J. 0. Esq. {the Jitthor)—The Nature of Choleia layefttlgated.

2nd edition, ^vn. 18')4.

Graham, George, Esq., Regutrar-General— Weel^ly Reports of the Registrar-

General, for June, 1854. 8yo.

BoUMip, John, Esq., M.K.f.—More Worlds than one, the Creed of the Phi-

losopher and the Hope of the Cluriatian. By Sir IHmd Biemter* D.CX.,
F.R.S. l6mo. 1854

JabUmowskisdien GeselUchaft zu Leipzig— Dr. J. Zech: Astronomische Unter-
Bttchungen Qber die wichtigeren FInatemlaae, wdche von den Schriftotdlem
dea claasiBChen Alterthums erwahnt wcrden. 8vo. 1853.

Itondeshorough, Lord
, K.C.H., M.R !. — Miscellanea Graphica: a collection of

Ancient, Mediaeval, and Renaissance Remains in the possesaion of Lord Lon-
desborough. Furt I. 4to. 1854.

Lovell, E, B. £19., MJIA. {the Editor)—The Monthly Digest for June» 1854. 8vo.
The Common Lnw and Equity Reports, Part 14, 8vo. 1854.

Medical Board 0/ Bombay— Deaths in Bombay during 1852. 8vo. 1853.
Novelio, Mr. {the Pwfc/w^er)— The Musical Times for July 1854. 4to.

PkotagrapMe Society— Journal, Noa. 18, 19. 8to. 1854.
Quaritch, Mr. B. {the Publisher) — A Practical Grammar of the Turkbh Lan-

guage. By W. B. Barker. Ifimo. 1854.

Sachsuche GeielUchaft der Wi$semchajten zu Leipzig— Abhandiungen, Band
I. II. Bande III. 6 Hefte ; Band IV. 6 Hefte. 8vo. 1850—4.

Berichte, 1846— 53, and 1854 Heft 1. 8vo.

Smith, C. Roach, Efq.'— The Fauasett CoUection of An^o-Saxon Antiquities*

8vo. 1854.

Society of Arti-^ Journal for June, 1854. 8yo.

Taylor, Rev. W., F.R.S., M.R,I.— Magazine for the BUnd, July, 1854. 4to.

University College, London— Tbs Univeraity College, London, Calendar for
1863-4. 8vo. 1854.

Vereins zur BeifSrderung des Gewerbjleisses in Preussen— Verhandlungen, Marz
und April, 1854. 4to. Berlin.

fVard, N. B. Esq., F.R.S
, F.L.S., M.R.I.— On Wardian Cases for Plants, and

their Applications. By Stephen U. Ward, M.D., Lond. Ifimo. 1854.
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INDEX.

AcTONiAN Prize of 1851 awarded to

Mr. "Wharton Jones, M.
Aggregation, Material,

Airy, G. B., on the total Eclipse of

1851, 62.— on the Eclipse of Thales, &c. 242*

Allotropic changes, 133. 2Q1

.

Alps, Geology of, 2LL

Anhydrous organic Acids, 221i
Animal Individuality, 1 8A ; forms, 444.
— and Vegetable Kingdoms, Limits

of, 41^
Animals and Plants, structure of, 298.

Annual Meeting in 1851,01; in 1852,

190; in 1853. 309; 1854. 433.

Aphis, development of, 11_, 14±

Architecture, its relations to Science,

124; constructive principles of the

Styles of, 2M.
Aurora Boreales, 275.

Babylon and Nineveh, on disco*

veries at, M<
Baily on Eclipse of Thales, 244;

Baily's beads, 6Aa

Bains' Printing Telegraph, 353.

Barlow, Rev. J., on Silica, 422*

Barometer, Cartesian, 42fi*

Bccquerel, Electrical researches of, 75*

338. 360.

Big'^by, Dr. J., on Lake Superior, 1.54.

Blackheath Pebble- bed, IM.
Blind, Education of the, 22Q ; Rules

for their management, 297.

Brande, Professor, on Peat, 4*— on Electro-magnetic clocks, 109.

— Address on resigning his Professor-

ship, IM ; Report of the Managers
respecting, 170

;

elected Hon. Pro-

fessor of Chemistry, 171.

Boussingault's mode of procuring Oxy-
gen, 331,

Boutigny, M., Etudes sur lea corps k

r^Ut spheroidal, HiL
British Seas, natural history of, LL

Brockedon, W. Esq., on Caoutchouc,

42.— on Foreign "Wines and the Fungus
on the Grape, 303.

Brodie, B. C., Esq., on Allotropic

Changes, ^ni.

— on Hydrogen and its homologuea,

— on Melting points, 449.
Brooke, C. Esq., on the Compound

Achromatic Microscope, 41)2*

Candles, Manufacture of, 2JL
Caoutchouc, properties and applica-

tions of, 4iL

Carpenter, Dr., on the influence of

Suggestion in modifying and direct-

ing muscular movement, indepen-

dently of volition, 147.

Carpmacl, W. Esq., on the manufac-
ture of Candles, 21^

Chemical discoveries from the great

Exhibition. i3_L— affinity, 416.— forces connected with polarization

of light, 4^— properties of compounds, 451.
Chemistry, Dynamics of, 90.

Coal gas, manufacture of, &c., 32IL
Coal, formation of, 284.

Conolly, Dr. J., on the past and pre-
sent condition of the Insane (no

Abstract), 303

;

on the characters'

of Insanity, 375.

Cowper, Profc&sor, on Lighthouses,

24

;

on Locks, (no Abstract) .

Cuneiform characters, early use of, 84^

Dietaries, Table of, 316.

Earth, magnetism of, 51*
Ebelmen's mode of produdiif

ficial rubies, &c. 8^
Eclipse of Thales, 243; of A^

248; of 1851, &c.

LL
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Eclipses, phenomena of, fi5
;
computa-

tion of, 243.

Klectricity, transmission of by flame

and gases, ZhO^ ; velocity of in dif-

fferent kinds of wire. 3^ ; heating

effects of, US (see Faraday, Frank-
land. Grove).

Electric Currents in Plants, li.— Induction, 345.
— Force, 211.— Telegraph wire. Experiments on

346 ; piece of exhibited, 44i
Electro-biology, 147.

Electro-mag:netic Clocks,

Entasis, tables of, 12ft-

Ethyl, production of, -^^fi

Exhibition of 1851, Remarks on, lAla

Faraday, Professor, on the Magnetic
relations of Oxygen and Nitrogen, 1

.

— on Atmospheric Magnetism, Sfi.— on Electric currents in Plants, 25^— on Artificial production of the

Ruby, 8cc. by M. Ebelmen, fia.

— on Schdnbein's Ozone, 94^— on the lines of Magnetic Force,

105. 216. 22^— on the researches of Boussingault

and others on Oxygen, 337.

— on EUcctric Induction—Associated

cases of current and static efl'ects,

345.
— on Vibrations and Tones of Heated

bodies, 356^ aM.— on Magnetic Hypotheses, 4.')7.

Food of Man under ditTerent condi>

tions,

Forbes, Professor E. on the natural

history of the British Seas, LL
— on the supposed analogy between

the life of an individual and the

duration of a species, 193.

— on some new points in British

Geology, ai£.— on the manifestation of Polarity

in the distribution of beings in

time, 42a.
Forbes, Professor J. D., his laws on

vibrations and tones of heated

bodies, 35£a

Fossils in Nova Scotia Coal-fields, 2fiL
Foucault's Pendulum Experiment, TIL

Frankland, Dr. E., on the employment
of Chemical Light for artificial illu-

mination, MiL— on the Chemical properties of

compounds and the Electrical cha-

racter of their constituents, 451.

Freeman, E. Esq., on the Principal
Styles of Architecture, 268^

Frog, development of,

Gas, comparison of various kinds of,

320.4.

Gautier on the solar spots, 22^.
Geisers of Iceland, 335.

Geology— of the Alps, ai ; Lake Su-
perior, 154 ; London, 164 ; Ingle-
borough, 278; Nova Scotia, 281 :

Isle of Wight, &c. 3ir>.

Geological Time, remarks on, 287.
42R.

Gerhardt's discovery of anhydrous or-

ganic acids, 239.

Gillett, W. S. Esq., his improvements
in Microscopes, 403—405.

Gladstone. Dr. J. H^ on Chemical
AflSnity, 416.

Gold, extraction of from its ores, 2Qi

;

large nugget from California, 3.

Grape-fungus, Oidium Tuckeri, de-
scribed, 305

Grove, \\. R. Esq., on the Heating
effects of Electricity and Magnetism,

— on the transmission of Electricity

by flame and gases,

Gull, Dr., on Voluntary Movement,

Heat, conduction of, 254

;

sec Bou-
tigny, Tyndall.

Heat and Light, analogies of, 172.

Heating elftcts of Licctncity and Mag-
netism, 119.

Herschel on chemical rays of Light,

2^
Hosking, W. Esq., on Ventilation by

the parlour fire, liL

Huxley, T. Esq., on Animal In-

dividuality, 184.

— on the identity of structure of
plants and animals, 298.

— on the common plan of animal
forms, 444.

Hydrogen and its homologues, Z2Lu

Iceland, eruptive phenomena of,

Iguanodon, structure of, 14]

.

Illumination by Chemical light, 319.
Individuality, Animal, 184. iiia,

Ingleborough, Geological Sketches
round, 278.

Insanity, characters of, 375.

Iron, Manufacture of, 43a
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Jones, T. Wharton, obtains Actonian
prize, 54i— elected Fullerian Professor of Phy-
siology, 101.

Jones, Dr. IL B., on the acidity,

sweetness, and strength of wines,

Knoblauch's researches on Heat,

Lake Superior described, 15>4.

Lamont on Magnetic variation,

Lankester, Dr. E., on the Limits of

the Vegetable and Animal kingdoms,

415.

Lectures, Public, in 1851.29 ; in 1852,

103. 139 ; in 1853, 22L 276 ; in

1854, 344. ^2iL

Library, time of Admission to enlarged,

and Assistant in provided, 81L

Light and Heat, analogies of, 172.

Light, change of refrangibility of, 259.

Lighthouses, their construction and

mode of lighting, 2iL

Liquids, on Motion of, 446.

Lyell, Sir. C, on Impresssions of

Rain-drops, 5SL

— on the Blackheath Pcbble-hed, IM.— on discoveries in the Coal Measures

of Nova Scotia, 281.

— on Geological time, 287.

Magnetic Force, Physical Lines of,

105, 216. 229

;

influence of ma-
terial aggregation on, 254.

Magnetic Characters of Oxygen and
Nitrogen, L

Magnetic hypotheses, 457.

Magnetism, heating effects of, 1 19.

— Atmospheric, ^
Magnets— Haecker's, 28 ;

Logeman's,

3L 2ML
Magnus on Rotatory motion, 395.

Mantell, Dr. G. A., on the Iguanodon,

and on the Fauna and Flora of the

Wealden formation, 14 1

.

Material Aggregation, 254.

Maskelync, N. S., Esq., on the con-

nexion of Chemical forces with the

Polarization of Light, 4^
Medusa aurita, development of, LL
Melting points of Sulphur, 449.

Memberselected, see Monthly Meetings.

Mercer's contraction of cotton by al-

kalies, 134.

Metamorphoses and Metageneses of

Animals, 2^

Microscopes, on the construction of.

Mirage, 6L
Monthly Meetings in 1851. 7, 29, 54.

69, 88, 99, 101. 103 ; in 1852
, UJL

139. 170. 191. 214. 222. 225. 227 ;

in 1853, 250, 276^ 288, 310^ 336.

339. 341. 344 ; in 1854, 362^ 400,

429. 442. 454. 460.

Movement, Voluntary, Physiology of,

3L lii
Murchison, Sir R. L, on the changes

of the Alps, 31^

Newton on Gravitation, 237.

Nitrogen, its Magnetic character, 2^

Noad, Dr. H. M., on the Manufacture
of Iron, 434.

Owen, Professor, on Metamorphosis
and Metagenesis, 2.— on the structure and homologies of

Teeth. 365.

Oxygen, its magnetic character, I ;

Boussingault's mode of preparing,

Ozone, its production and properties,

2iL

P.\RAFFINE, 6, 7 ; 135.

Peat and its products, 4-

Pendulum experiments, 70.

Pepys, J., Donations from, 54, 455.

Penrose, F. Esq., on some relations

of Science to Architecture, 124.

Percy, Dr., on the modes of extracting

Gold from its ores, 205^

Phillips, J. Esq. Geological Sketches

round Ingleborough, 278.

Phosphorus, allotropic modifications

of, 135. 203.

Plants, Electric currents in, 75j
growth of in cases, 407.

Playfuir, Dr. L., on Chemical Disco-

veries from the Exhibition of 1851,

131.

— on the Food of man under different

conditions of age and employment,

Ploughs and ploughing, 265.

Polarity (in Natural History and Geo-
logy), 42fL

Polarization of Light, connexion of

Chemical forces with, 45.

Powell, Prof. Baden., on Foucault's

Pendulum Experiment, TIL— on the analogies of Light and Heat,
172.

Google
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Powell, Prof. Baden, on Rotatory mo-
tion, 393.

Presents in 1851—4, see Monthly
Meetings.

Rain>drop8, Impressions of, &jL

Rawlinson, Co!., on Cuneiform In-

scriptions at Babylon and Nineveh,

Richardson's Life-boat, 221^

Rotation of Earth shewn by the pen-

dulum, 7SL

Rotatory motion, phenomena of, 393.

Roxburgh, Dr., on the Cartesian Ba-

rometer, A2&±
Russell, John Scott, Esq., on Wave-

iine ships and yachts, 1

— on English ships and American
clippers, 21SL

Sabine, on atmospheric magnetism,

Sap, rise of, Ifll*

Savart's researches, 447.

Schonbcin's Ozone, 24,— experiments on variations of the

colour of bodies, 400.

Schrutter's amorphous phosphorus,
135.

Schwabe's observations of spots on the

sun, 237.

Shepherd's Electro-magnetic Clocks,

Ships and Yachts, English and Ame-
rican, 210.

Shippard, Captain W. H^, on Central

America and the Ship-Canal, 75.

Sidney, Rev. Edwin, on the rise of

the Sap in the spring, 197.

Silica, its use in the arts, 4^^-

Spheroidal state of liquids, 179.

Solar spots, observations of, 221,
Statham's arrangement of Electric

Telegraph wire for experimental
purposes, 24£ ; his fuze, 347. 2hL.

Stevenson, Mr., on Aurorse Boreales,
274.

Stokes, Professor, on the Refrangibility

of Light, 2h^
Suggestion, its influence on Movement,

141.

Sulphur, its allotropic modifications,

202 ; and melting points, 449.

Taylor, Rev. W., F.R.S., on Educa-
ting the Blind, 290.

Teeth, structure and homologies of.

Time, Geological, 2RL 423.

Tyndall, John, Esq., on the influence

of Material Aggregation upon the

manifestations of Force, 2hAx
— on the Eruptive phenomena of Ice-

land, 329.
— elected Professor of Natural Phi-

losophy, 322.— on the vibration and tones pro- *

duced by the contact of bodies

having different temperatures, 356.

— on the motion of liquids, 44iL

Ventilation by the parlour fire.

Voluntary Movement, physiology of,

3L 14L

Ward, Dr. S. on the growth of

plants in closely glazed cases, 407.

Wave-line Ships and Yachts, 115,

910.

Wealden formation, fauna and flora of,

14L
Williamson, Prof, on Etherification,

— on the Anhydrous Acids, 232.

Wilson, John, Esq., on Ploughs and
Ploughing, 26h.

Wines, acidity, sweetness, and strength

of, aai ; treatment of, 303.

YouNo'8 ParaflQne, 1^
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