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new Gazometer and Blow-pipe.
Joseph Hume, Esq.

Description of a

By

Long Acre, London, June 13, 1314.
simple apparatus to serve as a gazometer
and blow-pipe, and one that can be formed with ease and at
little expense, will probably be acceptable to the majority of
your readers, as well as to those experimentalists who are not

A VERY

furnished with the usual instruments.
As an example, and that I may more clearly describe the
principles and advantages of such an apparatus, I send you a

sketch of one constructed with vessels which I had at hand and
are applicable to other purposes, and which most chemists possess ; for, whoever wishes for a combination to produce analogous powers, will soon perceive that this contrivance is not
limited to any particular size or form, but that others may be
adopted ; and that the flame of the lamp can be supported by
the operator inhaling the air into his lungs, as well as by the
ordinary custom of exhalation and, consequently, the application
of contaminated breath.
In the present case 1 have taken a common Woulfe's receiver
with three necks a separating funnel ; two stop-cocks, which
are of glass and belong to two of Nooth's machines ; and a piece
of glass tube properly bent and drawn out for the blow-pipe.
These form the whole of the plan which I now ofi^r to your
notice, and which are arranged agreeably to the following ex,;

planation

:

A, (Plate I. fig. 7.) is the Woulfe's bottle with three necks,
and filled with water ;
B, is the separating funnel, fitted into the middle neck of the
bottle

C, a blowpipe, inserted into another neck of the same.
D and
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and E, the two stop-cocks, fixed

in tlicir places, as

shown-

in the figure.

The whole being tlius connected, it is obvious that, if the
operator open both the cocks and, with his mouth applied to E,
suck out or inhale the air out of the superior vessel, the water
will then ascend and occupy the plaee of the air thus exhausted ;
while the receiver below \\\\{ have gained a proportional quantity of atmospheric air which had entered through the stopcock at D.

If both cocks be then instantly shut, the whole of
the water, drawn u]) into the superior vessel B, will retain its
position and may be there kept for any time.
Now, if a lamp, v.-itlv a proper wick and lighted, be placed
before the blow-pipe C, and the cock E i;e then opened to ad-

mit the atmospheric pressure to act, it is evident that the water
in the funnel will begin to descend and take its former station,
and, consequently, the air in the Woulfe's receiver, having no
other way to escape, must be forced out at the aperture of the
bloAv-pipe and through the flame of the lamp.
In this way I have found, that a very fev/ cubic inches of
common air are sufficient to impel the fiame of the lamp, while
a person can hermetically seal up a small glass tube, or perform
some other useful or amusing experiment on minute objects.
\Mien all the water has descended it must again be raised by
suction as before, first opening the stojj-cock D.
This must be
done at every operation, and will not occasion so much fatigue
and continual blowing as when the blow-pipe alone is employed
in the ordinary way.
It affords also another advantage to an
experimentalist, that of having both hands at liberty, which is
particularly requisite in the formation of small glass instnuuents.
Bya very evident contrivance, that of connecting the tubulure
at D \\\t\\ a common bladder or receiver containing oxvgen, hydrogen or any other gaseous fluid, and then ijy inhaling from the
orifice or stop-cock at E, as has been already explained, this instrument can be charged with either of these airs, and in this way
it maybe em})loyed as a ga::ometer or blow-pipe.
In some casesthe l)low-pipc must be closed or furnished with a stojj-cock, particularly when for certain experiments hydrogen is to be admitted.
It is almost superfluous to mention another useful application
of this apparatus, namely, to convert it into the hydro-pneumatic blow-pipe of Mr. Tilley, which is so well explained in the
Philosophical Magazine for April.
This is to be accomplished
merely by introducing a long metallic or glass-tube into the orifice at D, in place of the stop-cock ; and in such a maimer that,
when firmly secured and luted, it may reach from within a very
little of the bottom in the water, and proceed uj)wards to the
v«ry top of the whole apparatus.
This tube^ externally from

On a
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D, should be

so conveniently bent as to be held in the mouth
of the operator, who, in place of inhaling as before, will now
have to keep up a constant nourishment to the flame by occasionally blowing in through this tube and thus forcing the
water to ascend into B ; whence it will act by pressure as before, the cock E being left open for that purpose. It will in some

degree assist the power if, in the intervals of blowing, the
tongue or lips be so managed as to stop the superior aperture
of this tube.
But as Mr. Tilley's instructions are before your
readers

I

shall not intrude further rgsjiecting this part of

my

subject.
I am not aware that any contrivance of the
same description,
and one that admits of such facilities in the construction, for
feeding the blow-pipe by inhalation has ever been employed,
otherwise I should not have troubled you with this commimi-

Cf^ion for public notice.
I

remain,

sir.

Your very obedient

servant,

Joseph Mume.

To Mr.

Tilloch.

Some Exljeriments and Olfservations on a new Substance
which lecomes a violet-coloured Gas ly Heat.
By Sir
Humphry Davy, K?it. LL.D. F.R.S.*

II,

NEW and a very curious substance has recently occupied the
attention of chemists at Paris.
J:\.

This substance was accidentally discovered about two years
ago by !\'I. Courtois, a manufacturer of saltpetre at Paris. In
his processes for procuring soda from the ashes of sea weeds,
{cendres dc vareck) ho found the metallic vessels much corroded;
and in searching for the cause of this effect, he made the discovery.
The suljstaiice is prccurtd from the ashes, after the
extraction of the carbonate of soda, with great facility, and
merely by the action of sulphuric acid
when the acid is concentrated, so as to produce much heat, the substance appears
as a vapour of a beautiful violet colour, which condenses in
crystals having the colour and the lustre of plumbago.
M. Courtois, soon after he had discovered it, gave specimens
ot It to iMM. Uesormes and Clement for chemical examination
;
and those gentlemen read a short memoir upon it, at a meeting
of the Imperial Institute of France, on Nov. 29th.
In this memoir, these able chemists have described its principal properties;
they mentioned that its specific gravity was about four times
:

*

From

—

the Philosophical Transactions for 1814, part

A

2
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that
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vviiter ; that it becomes a violet-coloured gas at a temperature below that of boihng water ; that it combines with the
metals and with pliosphorus and sulphur, and likewise with the
alkalies and metallic oxides; that it forms a detonating compound with ammonia; that it is soluble in alcohol, and still more

that of

;
and that, by its action upon phosphorus and
upon hydrogen, a substance having the characters of muriatic
In this communication they offered no decided
acid is formed.

soluble in ether

opinion respecting

its

nature.

had the goodness to give me some of this substance
and M. Clement having requested me to submit it to
some analytical tests, I made several experiments upon it, which
convinced me that it was a new substance undecompounded in
any of the circumstances to which I was able to expose it ; and
that the acid formed in processes upon it was not muriatic acid,
but a new acid possessing a striking resemblance to that body.
M. Gay-Lussac (to whom M. Clement had furnished some of
the substance, and with whom he had made some experiments
upon it before the communication of liis memoir) on Monday,
Dec. 6, read to the Institute a paper, in which he stated that
the acid formed by its action on hydrygen is a peculiar one.
He mentioned several interesting particulars respecting the
mode of its production, and he compared it to oxymuriatic gas
or chlorine, and stated that two hypotheses might be formed on
and that it might be considered as an undecomits nature
pounded substance, or as a compound of oxj'gen. M. GayLussac is still engaged in experiments on this subject, and from
his activity and great sagacity, a complete chemical history of it
may be anticipated. But as the mode of procuring the substance
is now known to the chemical world in general, and as the combinations and agencies of it offer an extensive field for inquiry,
and will probably occupy the attention of many jjersons aud as
the investigation of it is not pursued by the discoverer himself,
nor particularly by the gentlemen to whom it was first communicated I shall not hesitate to lay before the Koya! Society an
account of the investigations I have made upon it ; and I do

M.

Amj:)ere
;

;

;

;

my particular manner of viewing
the pheenomena has led me to some new results, which probably
will not be considered by the Society as without interest in their
relation to the general theory of chemistry, and in their possible
application to some of the useful arts.
The first experiments tliat I made on this substance, were
to ascertain wliether (argentane) muriate of silver could be
formed from its solution in water or alcohol, and for this purthis with the less scruple, as

pose

it

foinid,

wa.s

purified

by

when mixed with

from lime. Its solution I
solution of nitrate of silver, deposited
di -tilling it

a dense

ivh'ich

lecomes a violet-coloured Gas ly Heat.
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a dense precipitate of a pale lemon colour this precipitate, when
collected and examined, proved to be fusible at a low red heat,
and then became of a red colour. When acted upon by fused
hydrate of potassa, it was rapidly decomposed, and a solid substance, having all the characters of oxide of silver, was formed.
The matter soluble in water separated by a filter, and, acted
upon by sulphuric acid, afTorded the peculiar substance.
A solution of potassa, after being boiled on the precipitate,
afforded the peculiar substance, when treated by the same acid.
The precipitate was much more rapidly altered by exposia-e
to light, than the muriate of silver, and was evidently quite a
:

distinct body.

Conceiving, from the action of potassa upon it, that it must
be a compound of the peculiar substance and silver, I endeavoured to form it directly by the combination of the two bodies.
I introduced some of the substance into the closed end of a small
glass curved tube, and placed in the upper part of it some silver
foil ; I lieated the foil nearly to redness, and then passed the
substance over it in vapour there was an immediate action,
the silver was rapidly dissolved, and a fusible substance formed,
in all its obvious sensible and chemical characters, the same as
that obtained from solutions of the substance by nitrate of silver.
The modes which occurred to me, as most likely to effect its
decomposition by chemical agents, were the action of the highly
inflammaljle metals upon it which unite to oxygen and chlorine,
:

or the action of chlorine which in general tends to the expulsion
of oxygen, and to the separation of inflammable bases from that
principle.

heated some potassium in a little glass tube, and passed
at the moment the vaof the substance in vapour over it
pour came in contact with th.e potassiimi, there was an inflammation, and the potassium burnt slowly with a pale blue light.
There was no gas disengaged when the experiment was repeated
I

some

:

in a mercurial apparatus.

>

substance formed by the action oT potassium was white,
It had a peculiar
fusible at a red heat, and soluble in water.
acrid taste.
When acted upon by sulphuric acid, it effervesced,
and the peculiar substance appeared.
It was evident that in this experiment there hail been no decomposition of the body; the result seemed to depend merely

The

upon the combination of it with the potassium.
I exposed the body to the action of chlorine in a small glass
tube
it absorl>ed the chlorine, and a substance formed wliich
was volatile bv heat, and which appeared as a yellow solid it
was solul)le in water, and rendered the water of a yellowishgreen colour and strongly acid ; the solution when acted upon
by
A3
;

;

;

6
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by solution of potassa not

in

netv S^ihstance

excess eifcivesccd, and afforded the

peculiar siibstmice.

The acid formed by the solution of the suljstance united to
chlorine reddened vegetable blues by its immediate contact, and
isoon after destroyed

\Vlien the

them.

new substance was heated

in contact with red hot

to undergo

in

oxygen gas, or brought
it seemed

hyperoxymuriate of potassa,

no change.

MM. Desormes and

Clement had stated, that, when the subcombined with the metals, metallic oxides could be
obtained from the solutions; I suspected that this depended
upon the presence of moisture, or upon oxygen derived from
the air, and ex]jeriment justified my suspicion,
I heated the substance with iron, mercury, tin, zinc, and lead,
out of the contact of air; it united to them without any violence
of action, aiul formed compounds fuiible at a moderate heat,
and volatile at a higher temperature. All the compounds, except that of zinc, which was white, v,-ere coloured of different
shades of red brown, red and ora.nge the compound it formed
with tin was of a deep orange, that witli iron of a bright red
brown, that with lead a bright orange, that with mercury an
orange still more approaching to red, and which, when crystalstance

is

;

lized, wa:5 bright 'criniso'.:.

The compound of iron and the s\il;stance, when exposed to
an alkaline '-oluticn, immediately deposited black oxide of iron
but when I heated it in a small retort cciitaining pure ammoniacal gas, no such change 'occurred, and it combined with the
ammonia, and formed a compound which volatilized v.ithout
leaving any oxide.
The compound of the substance with tin was soluble in water,
and had the characters of an acid. It combined witii the alkalies
without depositing oxide.
The crimson compound of the substance with mercury united
in the same manner without decomposition to potassa, and by
the action of sulphuric acid, sulphate of potassa was formed,
and the compound of the substance with mercury disengaged.
When the substance is made to act upon phosphorus, the tvv'o
bodies combine with great rapiditv at common temperatures,
producing heat without light; small quantities of a strongly
acid g£is generally arise from the mixture, and bv the application
of heat it is produced in grei'ter quantities.
When the substance is in excess, an easily fusible and volatile compouiid of a
red colour is obtained ; when the phosphorus is in excess, the
greater part of the j^roduct is more fixed.
I examined the gaseous acid formed by tlie action of phosphorus M'ith attention. It gives dense white fumes by cornbining

;

tvklch hecomes a violet-coloured
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with the aqueous vapour in tlie air.
It has a smell very
similar to that of the solid compound of chlorine and phosphorus, which itself is very analogous to that of muriatic acid.
It is rajiidly absorbed by water.
When made to act upon ammonia, it forms with it a dense white salt, which, when acted
upon by sulphuric acid, affords the peculiar substance, and at the
same time a smell of hydrogen is perceived. When mercury is
heated in the acid gas, the same compound as that produced by
the action of the new substance directly upon mercury is formed,
and hydrogen equal to half the volume of the gas is disengaged.
When potassium is made to act upon it, there is no inflammation as in muriatic acid gas, but the potassium becomes converted into a Ijody similar to that produced by its combustion in
the vapour of the substance, and a gas equal to half the volume
of the acid gas, which burns in the same manner as hydrogen,
is disengaged.
"billing

When the easily fusible and volatile compound of the substance with phosphorus is heated in water, it rapidly dissolves
in it, and forms a strong acid, which, when evaporated, leaves
hydrophosphorous acid, and which, before its evaporation, neutralized by potash, and acted on by sulphuric acid, afi'ords the
peculiar substance.
When the difficultly fusible substance it forms with phnsphonis is acted on by a small quantity of water, and heated in a
glass tube, much gas spontaneously inflammable is disengaged,
and a white sublimate arises, which, wlien acted on by cold
water, becomes hot, and affords a considerable quantity of a gas
'

having

the properties of hydrophosphoric gas.
solution of this crystalline substance in water, neutralized by potash, and decomposed by sulphuric acid, afforded the
all

The

but when the solution was heated strongly
it left only hydrophosphorous acid,
which «'heu heated gave oft' hydrophosphoric gas, and became
phosphoric acid.
It is easy to explain all these phaenomena, except the production of the acid gas, Vv'hich is a compound of the peculiar substance and hydrogen: to account for the appearance of this
body, it is necessary to suppose the existence of hydrogen or
of water in the substance, or of hydrogen in ))hosphorus.
I used the substance distilled through quick lime, which there
is every reason to believe would absorb all the water ui\ited to it:
in this case the acid gas, which gave hydrogen when decomposed by mercury, was produced in much smaller (juantities
but, when the substarwee was moistened, the gas was afforded in
very large quantities
It is probable, that a little hydrogen
existing
A4
peculiar substance

before

its

;

neutralization,

S
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phosphorus, and which appears when that subacted on bv Voltaic electricity, may influence the result; but I am inclined to attribute it principally to the moistiu'e adhering to the substance, and I have never been able to
existing' in the

stance

is

produce more gas from the fusible compound by distilling it
with a new (juantity of phosphorus.
When the fusible comi)ound of the substance with phosphorus
is distilled with a small quantity of water, the gas
produced
seems to be of the same kind as that obtained by the action of
heat during the combination ; and both these gases when absorbed by water afford, when acted upon by nitrate of silver, the
same product as that formed by the action of a solution of the
substance in water on the same salt.
I attempted to form a compound of the substance with hydrogen directlv, by heating it in several experiments to redness
in a glass tube filled with hydrogen. When the gas was moist,
or wben the tube contained vapour, a strong acid fluid was
formed of a deep yellow colour. Vvhen the gas and the substance were dry, there was aa expansion of volume ; and on
breaking the tulje, fumes appeared similar to those produced
by the action of tlie gas formed during the union of phosphorus

and the substance, and which precipitated

in the

same manner

This peculiar acid, which consists of the substance united to hydrogen, has a very strong attraction for water, and a very small ([uantity of water absorbs a
large quantity of the gas; and when combined Avith water, it
rises with it in vapour, and in its state of liquid acid it rapidly
dissolves the substance, and becomes tawny.
The new substance, as MM. Desorjnes and Clement have
shown, is rapidly soluble in solution of potash ; when it is in
excess the solution becomes red brown.
Ori evaporating the
mixture and heating it to redness, a substance is formed, exactly similar to that produced by the combination of the substance \vith potassium.
As potasr,a is a compound of potassium and oxvgen, it is
evident that, to form a compound of potassium and the substance from potassa, oxygen must be expelled, and I f(,und by
experiment that this was the case; and in investigating mi-

a solution of nitrate of

silver.

nutely the action of fixed alkaline solutions on the substance, I
ascertained the existence of a class of substances, precisely similar to the hyper-oxymuriates, consisting of oxygen, the substance and potassium, and formed in a
gous.

manner

exactly analo-

If the substance is thro^™ into a moderately strong solution
ef potassa, as it d'.ssolves, crystals fall down, and by saturating

the
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the solution with the substance, considerable quantities are obBy pouring off the mother-Hquor and evaporating it a
httle, more of the crystals fail down.
All these crystals, if precipitated from a solution not too
much saturated, are of tlie same kind ; they are little soluble in
water, have a taste analogous to that of ihe hyper-oxvmuriates
of potassa, scintillate when throwii upon burning coals, and
tained.

form a

defiag;ratiag

fused, they give off

same substance
the

new

as

mixture when mixed with

ci'.arcoal.

When

abundance of oxygen gas, and become the
that formed by the action of potassium on

substance.

If the liquor which has ceased to afford the crystals be evaporated to dryness, it yields a considerable quantity of a substance which is not capable of detonating with combustible
bodies, and which is the same as that afforded by the com^
bination of the substance with potassium.
It is evident then that the oxygen contained in the potassa is
newly combined by the action of the new substance, and two
compounds formed ; one consisting of potassium and the new
substance, the other of potassiimi, the new substance, and the
oxygen contained in the potassa.
By passing the vapour of the substance over dry red hot potassa formed from potassium, oxvgen is expelled, and it appears
that oxygen cannot remain in the triple compound at a heat
above the red heat.
By dissolving the substance in solutions of soda and baryta
similar results are obtained, and in each case two compounds
are formed.
The oxygen is condcnse;d in one, and the other
consists simply of the new substance and a metal.
To separate entirely the deflagrating salt from the soluble
salt is not easy, there always remains in the mother-liquor a
little of tbe dellagrating compound ; but by separating the first
crystals from solution of potassa not too strong, the deflagrating
compound of oxygen, potassium, and the substance is obtained,
apparently pure.
As the new substance combines with potassium and the metals with much less energy than chlorine, it occurred to me,
that it vvoidd probably be expelled from its combinations by that
body ; and this I have found to be the case in all the experiments I have made. When the compound of the new substance
and potassium is heated in contact with chlorine, potassane
(nmriate of potassa) is formed, the violet gas appears, but soon
combines with chlorine, and they form togetber the peculiar acid
compound 1 have before described ; but towards the end of the
process, as the proportion of chlorine diminishes, tlic violet-cojoured gas again appears.

When

10 Some Experiments and OhservatioJis on a new Substance
MTien the compound of the substance with
in the

same manner

(a>\s;c?}tane)

muriate of

silver

silver

was treated
was formed,

and the substance coml)ined with chlorine at the commencement
of the operation, but was disengaged uncombined towards the
end.
Similar phenomena occurred when the compounds of the
substance with mercurv and lead were acted on bv chlorine.
The action of acids on the compounds of this substance is
what might be expected from its analogies to chlorine.
When concentrated s'.iljjhuric acid is poured upon the compound of the substance and potassium, some of the substance
appears ; but a part of it rises in combination with hydrogen
and water, and condenses by cold, and appears of a deep orange
colour from having dissolved some of the substance.
The sulphuric acid likewise seems to retain some of the substance ; for
it continues red after being strongly heated, and the acid is
partly dci*oniposed, for sulphurous acid gas is disengaged.
It seems probable, that the acid is decomposed to furnish
oxygen to a portion of the potassium which quits in consequence
the new substance, and that water is likewise decomposed to
furnish hydrogen to another portion of the substance ; and that
the hydrogen and the substance, in their acid form, combine
with the water of the sulphuric acid, and rise in vapour, sulphate
of pitassa being at the same time produced.
\\'hen sulphuric acid is poured on the salt consisting of the
substance, oxygen, and potassium, the substance reappears, and
there is a slight effervescence.
In this case, part of the oxygen
is

employed

to

form

poi;3ssa,

and

the.

remainder

is

expelled"

un-

altered.

When

concentrated nitric acid is made to act on the triple
similar phaenomena occur, and the substance reappears with effervescence.

compound,

When

nitric acid

is

applied to the double compound, there is
is instantly repro-

a smell of nitrous ga?, and the substance
duced.

With concentrated muriatic acjd, the phsenomcna pre^nted
by the two different alkaline compounds, the binary and the
triple, are very interesting.

When

tact with the triple salt, there

the acid

is

brought

in

con-

no effervescence, but a substance, which appears to be a compound of chlorine and the
new botly, is formed and dissolved in the water of the acid, and
is

potassane is precipitated.
When the double compound is used, there is a complete solution with a partial decomposition ; and by applying a gentle
heat, the excess of muriatic acid is driven off, and the same acid
as that procured by the action of the substance on hydrogen re-

mains

;

ivhich becomes a violet-coloured

Gas hj Heat,

mains dissolved in the liquor. When mixtures of the two
are employed, the substance itself appears.
It

appears that in the instance

when the

triple

11
salts

componnd

is

employed, there is not only sufficient oxygen to attract the hydrogen from the chlorine which is to combine with the potassium,
but likewise enough to decompose a portion of nmriatic acid,
sufficient to afford chlorine to enter

into combination with the

whole of the substance.
Wiien the binary compound

is used, the result is a simple
instance of double affinity; the new substance quits the potassium to unite to the hydrogen of the muriatic acid, and the
chlorine and the potassium combine
and that tlie decompo:

only partial depends probably upon the attraction of
the compound of iodine and potassium for water.
When mixtures of the compounds are used, the oxygen is employed to
attract hydrogen from the substance, to which it seems to adhere with a nnich weaker attraction than to chlorine.
sition

is

MM.

Desormes and Clement have mentioned, that when the
is exposed to liquid ammonia, a black powder is
formed, v»'hich, when dry, fulminates by the slightest contact or
friction.
I
introduced some of the substance into solution of
ammonia, and separated the li([uor from the black powder, and

new substance

evaporated

same

it

to dryness;

it

leit

a white saline substance, the

by the union of ammonia with the peculiar
acid, which consists of the substance combined with hydrogen
;
and hence it appeared proi)ab!e that a portion of ammonia had
been decomposed to furnish hydrogen.
I made the experiment on the action of strong solution of
ammonia on the substance in a pneumatic apparatus ; but no
azote was given off.
Hence I am induced to conclude, that the
black powder is a compound of the new substance and azote,
as that produced

similar in

character of a binary

compound

to the detonating
conclusion is strengthened
by the results of its detonation in a tube of glass partially exhausted: they are, I find, the peculiar substance and a gas
which is not iniiannnal)le, and which does not support flame
and unless the substance is moist, I have never been able to
discover any other product; but the minute quantity I have
employed prevents me from being confident on this point.
It was an object of considerable interest to ascertain the proportion in which the new substance combines, as compared with
that in which the other substances that form acids by their action on inflammable bodies enter into union.
oil

its

discovered by

M. Dulong

;

an_d this

I made se\eral experiments on this subject.
Four grains of
hydrate of potassa, I found, were saturated by 6-25 of the new
siibstwce, and 2"S the quantity of potassium in four grains of
hydrate
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hvdrate of potassa is to 0*25 tlie quantity of the substance, as
7.T, the iunnl)cr representing potassium, is to KKi.
Again, one
grain of h^•cIrate of soda reqriiied 2- grains of the new substance for its saturation, and oni; grain of hydrate of soda contains -a/S of sodium so that, supposing the combination of the
new substance •with sodium to contain a double proportion of
the substance, the muuber representing the proportion in which
it combines will be nearly 160.
Two grains of the compound of the suljstance with sodium
decomposed by sulphuric acid afforded 128 of dry sulphate of
1

;

soda, and calculating on

tliis experiment the number is 165*5.
have made some experiments on tlie quantity of the substance absorbed by tin, mercury, and lead.
Mercury absorbs
nearly three-fourths of its weigiit of the ne^v body to become
the crimson substance ; from which it appears that it must abI

sorb two proportions.

My

experiments have been made upon quantities too small to
but the*>' show that the new substance
;
enters into union in a quantity much more than twice as great
as that of chlorine, and, considered as an element, it offers a
number much higher tlian those of the simple inflammable
bodies, and higher even than those of most of the metals.
afford very exact results

The most correct mode of ascertaining the number representing the proportion (supposing it to be definite, as is the case
with all otlier bodies that have been accurately examined) in
which it combines, will proba!)ly be by ascertaining the specific
gravity of its gaseous compound with hydrogen.
This gas, as
I have stated, affords only half its volu.me of hydrogen, and it
appeared to me to neutralize an equal volume of ammonia ; so
tliat, supposing it to consist of two jjroportions oT hydrogen, and
only one of the sul)stance, that is, to be analogous to muriatic
acid gas in its nature, it must be one of the heaviest elastic fluids
existing.

Taking the

numl:)er representing the proportion in

new substance combines

as 1G5,

and

which the

occupies
the same volume in tliis gas that chlorine occupies in muriatic
acid gas, 100 cubical inches of the gas will weigh at mean temsup]:)osing that

it

perature and pressure 95-27 grains, i.o. supposing hydrogen in
the'same quantity to weigh 2-27 grains.
I am not at present in possession of an apparatus for weighing the gas v.-itli accuracy.
A particular device will be required

cannot be preserved over mercury.
be collected during the action of phosphorus on the
moistened substance in a vessel exhausted of air ; or it may be
made by heating the compound of the substance and potassium
in muriatic acid gas in a glass vessel : in this case, there is, I
for this ])urjJOse, as the gas
It

may

find.

;;
:;

which becomes a

violet-colourecl

Gas ly Heat.
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a double decomposition, the chlorine quits the hydrogen
to unite to the potassium, and the substance quits the potassium
to unite to the hydrogen.
The new substance, I find, is not decomposed when Voltaic
sparks are taken in it in its gaseous state from ignited points
of charcoal
at first there are white fumes, probably fiom the
action of moisture or hydrogen in cliarcoal, on the su!)stance
but these fumes soon cease, and when the tube in which the
experiment is made is cooled, the substance appears unaltered.
From all the facts that have been stated, there is every
reason to consider this new substance as tin undecompounded
lody.
In its specific gravity, lustre, the high number in wbich
it enters into combination and colour, it resembles the metals
but in all its chemical agencies it is more analogous to oxygen
and chlorine ; it is a non-conductor of electricity, and possesses,
like these bodies, the negative electrical energv with respect to
metals, inflammable and alkaline substances ; and hence, when
combined with these substances in aqueous solution and electrized in the Voltaic circuit, it separates at the positive surface
but it has a positive energy with respect to chlorine ; for, when
united to chlorine in the compound acid I have described in
pages 5 and 6, it separates from the chlorine at the negative surface.
This likewise corresponds with their relative attractive
energ}'.
Chlorine expels the new substance from all its combinations on which I have made any experiments.
The new substance seems to possess a stronger attraction for
most of the metals than oxygen but it is expelled from phosphorus and sulphur bv oxygen I found by passing oxvgen and
the compound of it with phosphorus through a glass tube heated
red, phosphorous acid v.as formed, and the violet gas appeared.
That it produces so little heat and so seldom light in entering
into combination, may be accounted for from its solid form and
its great weight as an element.
Potassium, however, as I have
mentioned, burns in tire violet-coloured gas, and when this gas
find,

:

;

:

is

thrown upon the flame of hydrogen,

it

seems to

su[)port it*

combustion.

The saturating or neutralising powers of the new substance
appear to be greater than those of oxygen, and less than those
of chlorine.
It agrees with chlorine and fluorine in forming acids with hydrogen, and it agrees with oxygen in forming an acid with
chlorine.

In my first experiments I conceived that it formed substances
analogous to alkalies in combining with the alkaline metals
for the compound produced by its action upon solution of potassa, even when the substance was in great excess, reddened
turmeric

14 Eaperhnen's and Olservaiions on a

new

Substance,

&c.

turmeric paper, and rendered green paper tinged with the juice
of violets but I have since found that this is owing to a small
quantity of subcarbonate of potassa which existed in the hydrate
of pota'ssa and when the compound is treated with the acid
the substance forms with hydrogen, and heated to redness, it
loses this property; aud when thus formed, its taste more reI cannot yet
sembles that of a neutral salt than of an alkali.
sav \vith certainty whether its compound with potassium has
powers, like the oxides, of neutralising those acids which it does
not decompose, as in all the experiments I have made on this
point I used the compound which reddens turmeric : this neutralised the phosphorous, sulphurous, and boracie acids; but the
effect may possibly depend upon the undecomposed carbonate.
The name iona has been proposed in France for this new sub:

;

its colour in the gaseous state, from I'ov, viula ; and
combination with hydrogen has been named hydroionic acid.

stance from
its

The name

tone, in English,

would lead

to confusion, for its

com-

pounds would be called ionic and Ionian. By terming it iodine,
from Jco^v^r, violaceous, this confusion will be avoided, and the
name will be more analogous to chlorine and fluorine.
The acid it forms with hydrogen may, however, be with proI venture to
priety named in our language hydroionic acid.
propose for the acid it forms with chlorine, the name of cldoWith
rionic acid, and for that it forms with tin stanniouic acid.
respect to the other compound^, they may be called as a class
iodes, with the name of the base, as iode of mercury, and with
or if a termination
;
have proposed for the combinations of chlorine, the terminations may be in jn, with the
Thus, phosvowels in their usual order to signify proportions.
phoroma would signify the combination of one proportion of
iodine with phosphorus, and phosphorome would signify two
proportions of iodine to one of phosphorus.
If.this last plan, wliich involves no theoretical view^s, should
be adopted, it may be extended with different consonants to the
combinations oiJJuorine, and the vowel may be made to signify
the proj:)ortion, and the consonant the nature of the compoiuid.
The vow^el of termination, to the Latin name of the base, I have
already proposed, on another occasion, for the compounds of
oxygen. Thus, argenla may be made to signify the protoxide
n is the consonant
of silver, awX ferre the deut-oxide of iron,
which I have suggested to represent the combination of chlo-

proto, deuto, &c. to signify the proportions
to the base should be preferred, as

rine, as argenlaiia

may

I

the protochloride of silver

;

and

/

in

this

calcula would be fluor
spar, or one proj}ortion of fluorine and one of calcium ; and the
different combinations of calcium with the supporters of com-

system

represent fluorine.

Thus

bustion

—
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bustion with oxygen, fluorine, chlorine, and iodine in one proportion, would be thus expressed
calca, calcula, calcana, and

calcama.
I throw out these hints for discussion, rather than
with any
wish for their adoption, and for the purpose of directing the
attention of chemists towards the subject of nomenclature, which
ought to be settled on some fixed principles ; and in naming a

new class of compounds, great caution should be used to prevent the necessity of alteration.
In my last paper, presented to the Society two months ago,
I ventured to suggest that it v/as probable,
diat new species of
matter, which act with respect to inflammable bodies, like oxygen, cldorine and fluorine, would be discovered. I had not hoped,
at that time, to be able so soon to describe the properties
of a
body of this kind, v/hich forms an acid with hydrogen, like
chlorine and fluorine, and which in some of its"combiiiations

resembles oxygen.
This new fact will, I hope, do something towards settling the
opinion of chemists respecting the nature of acidity, which seems
to depend upon peculiar combinations of matter, and not
on any
peculiar elementary principle.

probable that iodine will be found. in many combinations
We may expect that it will be discovered in various
marine vegetables, and in sea water ; and probably the loss of
weight indicated in the analysis of certain fossil substances may
It is

in nature.

depend upon its expulsion.
Its compounds with the metals will probably
form a new class
of pigments ; and it is not impossible, that the triple salts
it
forms containing oxygen, may be made substitutes for nitre
iu
the manufacture of gunpo\^der.
Paris, Dec. 10, 1813.

III.

f^

Proposal for an Iviprovemenl
<f the Galvanic Trough.

—T

Warcli 14, 1814.

-If you should deem the following worthy
^'«)
a place in your
'
next number, it is much at your service.
I beg to remain
Your most obedient servant.

To Mr.

Tilloch.

A. B.

The late important and highly interesting discovery of Sir H.
Davy has rendered the Voltaic battery an apparatus of such
extensive application, that any improvement, or any
suggestion
to an improvement, cannot be unacceptable.
Plate I. fig. 1. A. The trough, which should be made
of carthtnware, witii partitions and lateral grooves for the plates
to slip

which may tend

into.

Errors in the Nimtical Almanac.
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B, small conical vessels (as fig. 6.) for the purpose of
containing mercury, to insure the absolute contact of the wires
of the connecting rod c, which must be made of baked wood.
DD, wires for connecting tlie plates. E, the stand and adjusting screw. 4. Glass plate and stand. 5. An apparatus for fixing
It
the conducting wires to, which will be found very useful.
consists of the joint A, and two pieces of glass tube and platina
Irwill also remove the inconvenience of holding'the wires.
wires.
into.

Figs. 2. and 3. are longitudinal and transverse sections.
that the above will form au
It must appear very evident,
apparatus precisely similar to the coiironne des tasses of Volta,

the rod c is let down.
do not pretend to say this would be an improvement ; but it
is an interesting question^ whether a battery on this plan would
If after trial it should
not act with a greater promptitude.
not be found to possess any peculiar advantages, it will be at

when
I

adapted for the public lecturer, as his young hearers
enabled to form a better idea of the nature of Voltaic
I ought, however, to state that I have not myself
electricitv.
had au opportunity of trying the arrangement Avhich I have sugleast well

will be

gested.

IV. Errors of Criticus Secundus in his Commvmcation
respecting the Nautical Almanac for 1813.

To Mr.

Tilloch.

—

i HAVE sincerely to entreat your forgiveness for having
Sir,
myself committed an error in one part of my communication of
last month, concerning the errors in the Nautical Almanac for
the year 1815, where I have copied out the Trinity Sundays in
the two months that are ri<;;ht, instead of those that are wrong.
Thus we see that sometimes errors are catching. The only
reparation I can now make, is to announce the mistake, and
point out the correction, by observing that the numbers of the
Trinity Sundays in the two months of July and August are right
as printed in the Almanac, but that all those in the four months
June, September, October, November, as printed, are wrong,

being

all

one too

little.
I

am,

sir.

Your humhle
July 11, 1814.

servant,

CllITlCUS

SeCUNDUS.

V.

An

[
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An A'-crunt of a Fannhi having Hands and Feet with suBy Anthony Carlisle,
•penntmerary Fins,er$ and Toes.
Esq. F.R.S. In a Letter addressed to the Right Hon. Sir

V.

Joseph Banks, Bart. K.B. P.R.S*

—

Sir,
J. he follov/ing account of a family having- hands
with su]}ernuinerarv finders and toes, and t!ie hereditary
transmission of tlie same peculiarity to the fourth generation,
appears to be worth preserving, since it displays tlie influence
of each of the propagating sexes ; the male and the female
branches of the original stem having alike reproduced this redundancy of parts.
1 have carefully inspected two persons of
this family at the time of their being in London, namely, Abiah
Colbum, and his son Zerali Colhurn, and have taken the parti-

Dear

and

feet

from Abiah Colburn himself, whose narrative
me, vv-ithout any deviation.
Zerah Colburn, a native of the township of Cabot in the
province of Vermont, in North America, has been lately brought
to London, and pul)lic!y exhibited for his extraordinary powers in
This boy has a superarithmetical computations from memory.
numerary little finger growing from the outside of the metacarpus
of each hand, and a supernumerary little toe upon the outside
of the metatarsus of each foot.
These extra fingers and extra
toes are all completely formed, having each of them three perfect phalanges with the ordinary joints, and well shaped nails.
Abiah Colburn, the father of Zerah, has five fingers and a
thumb upon each hand, and six toes on each foot he has also
five metacarpal bones in each h^wd, and six metatarsal bones
in each foot.
The extra limbs have distinct flexor and extensor
culars of the rest

was

several times repeated to

;

tendons.
The wife of Abiah Colburn has no peculiarity in her limbs.
During the existing marriage, she has borne eight children, six
sons, and two daughters.
Four of those sons inherit the pecuof their father more or less complete, while the two
daughters are free from the family mark, as well as two of the
sons, namely, the fourth in succession who was a twin, and the
liarity

eighth.

The eldest son of these parents, napied Green Colbum, has
only five toes on one of his feet, but the other foot and both
his hands possess the extra limb.
The second child, Betsy Colburn, is naturally formed.
The third, Zebina Colburn, has five fingers and a thumb upon
each hand, and six toes upon each foot.
The

fourth and

fifth

were twin brothers, and named David

* From the Philosophical Transactions for

Vol.44. No. 195.

J«/2/

1814.

B

Ibll-,

part

i.

and

J
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and Jonathan; David, \vho
mark, l»ut,
Joiiatha'.i

has

marked

The

dead^ had nothing of the father's

tl'c peciiliaritv

Tiic sixth, Zeiah
is

is

complete.

Colbma,

the extraordinary calculating boy,
like hJs father, as before described.

seventh,

Mary Colburn,

Tile eighth aixl last child,

is

naturally formed.

Enas Colburn,

is

also

exempt from

the fatlier's peculiarity.
Besides the persons I have mentioned, this hereditary redundance of limbs has been attached to the little fingers and to the
little toes of several of the ancestors of the familv.
The mother

of Abiah Colburn brought the peculiarity into his familv.
Her
maiden name was Abigail Green : she however had not the extra nnger on one of her hands; the other hand and her feet
were similarly marked with those of her son Abiah.
David Colburn, the lattier of Abiah, had no peculiarity. By
his marriage with Abigail Green, he had three sons and one
Two of tliese sons and the daughter were ftilly
daughter.
marked in all the limbs ; the other son had one hand and one
foot naturally formed.
Abigail Green inherited these supernumerary limbs from her
mother, whose maiden nrnie was
Kendall, and she had
five fingers and a thumb upon each hand, and six toes on each
•

foot.

Kendall with Mr.
The marriage of
Gr^en produced eleven children, v.hom Abiah Colburn's mother, who was
one of the eleven, reports to have been all completely marked:
but the present family are ur.r.c(iuainted with the history of tlie
other ten branches, and they do not possess any knowledge of
Kendall, tlie great grandmother of
their ancestors beyond
Zerah Colburn.
Numerous exam.plcs of the hereditary propagation of peculiarities have been recorded: all family resemblances, indeed,
hoW'Cver trifling they may appear to a common observer, are
interesting to the physiologist, and equally curious
though not
;

so rare as those described in the preceding history.
In every
department of animal nature, accumulation of facts munt always
be desirable, that more reasonable inductions may be established
concerning the laws which direct this interestinsf part of creaand it might be attended with the most imjjortant contion
secjuences, if discovery could be made of the relative inP.uence
:

of the male and female sex in the propagation of peculiarities,
and the course and extent of hereditary character could be ascertained, both as it affects the human race in their moral and
physical capacities and as it governs the creatures which are

subdued

for civilized uses.

Nor

is it

altogether vain to expect,

that

tvith

that

supernumerary Fingers and Toes.

more profound views and more applicable
who have as yet only begun

researches of men,
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facts await the

to explore this

branch of natural history, by subjecting it to physical rules.
Though the causes which govern the production of organic
monstrosities, or which direct the hereditary continuance of
them, may for ever remain unknown, it still seems desirable to
ascertain the variety of those deviations, and to mark the course
they take, where they branch out anew, and where they terminate.
There is doubtless a general system in even the errors
of nature, as is abundantly evinced by the regular series of monstrosity exhibited both in animals

and vegetables.

has happened in my professional capacity, that I have had
to extirpate a supernumerary thumb from each of the hands of
two girls, who were both idiots, though the families to whom
they belonged were unknown to each other.
I have seen many
It

instances of sujjernumerary thumbs and supernumerary fingers
persons to whom the singularity was not hereditary, and I
have read of many others j but whether of my own experience,
or of authentic record, the redundancy has been on the outer
side of the little finger, and outer side of the thumb, never on
in

the back or inside of the hand, or on the sides of the intermediate fingers: and in similar cases as to the toes, the rule has
been invariably the same. In the Sacred Writings an example
of this kind is given, II Samuel, ch. xxi. ver. 20.
"And
there was yet a battle in Gath, where was a man oi great stature,
that had on every hand six fingers, and on every foot six toes,
four-and-twenty in number ; and he also was born to the giant."
The same account is repeated in I Chronicles, ch. xx. ver. 6.
In the Elementa PkysiulogicB of Baron lialler, numerous
examples of this deformity are cited from various authors, with
some instances of their hereditary descent, and others of a
cutaneous junction between the extra limbs and the next adjoining*.

That

local resemblances, such as those of external parts, the

hands, the
ditary,

some

feet, the nose, the ears,

well

known

and

and the eye-brows, are here-

almost equally evident, that
parts of the ititernal structure are in like manner transis

;

it

is

mitted by propagation:

we frequently see a family form of the
which gives a peculiar gait, and a family character of the shoulders, both of which are derived from an hereditary similarity in the skeletons.
Family voices are also very
common, ami are ascribable to a similar cause. Apparently
many of our English surnames have been taken from the hereditary peculiarities of families, and the same practice existed
legs

and

joints,

• Vide

vol. viii. p. 98,

B

2

among
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among

the Romans:
Pliny, in his eleventh book, chap, xliii.
an instance of a Roman poet, named Volcatius, who had
six fingers on each hand, and received the surname oi Sedigitus
in conse(|uence.
He .also states, that two daughters^of a noble
Roman, named M. Curiatins, had each six fingers, and that
Persons who had the surthey took the snrname of Sedigitae.
name of I'laccus were so called from their pendulous ears and
numerous other instances are recorded by classic writers of surnames being derived from family marks.
Anatomical researches have not been so generally extended
as to determine the prevalence of internal peculiarities, and perI have
haps they do not reach to the sanguineous system.
known two instances, in two different families, of the high division of the brachial arteries having the idnar branch placed
above the fascia of the biceps muscle at the inner bend of the
elbows, and yet the father, the mother, the brothers and sisters
Those marks caUed
of those two persons were not so formed.
7icevi matenii, which are derangements of the sanguineous vessels, are not hereditary, whilst less remarkable changes in the
ordinary skin are often so.
I have lately seen a man, and who
is now living, who has a small pendulous fold attached to the
skin of his upper eyelid, and the same peculiarity has been
transmitted to his four children. It would have been interesting
to know, whether any similarity of structure existed in the families of the two rare examples of a total transposition of
the abdominal and thoracic viscera.
(Phil. Trans, for 1674,
No. cvii. p. 146, by Dr. Sampson, and vol. Ixxviii. p. 350.)
relates

;

In particular breeds of animals, the characteristic signs are
generally continued, whether they belong to the horns of kine,
the fleeces of sheep, the proportions of horses, the extensive varieties of dogs, or the ears of swine.
In China the varieties gf
gold and silver fishes are carefully propagated, and with us,
are vulgarly called " fancy pigeons" are bred into most
whimsical deviations from their parent stock.
As wild animals and plants are not liable to the same variations, and as all the variations seem to increase with the degree
of artificial restraint imposed, and as certain animals become
adapted by extraordinary changes to extraordiunry conditions,
it may still be expected that some leading fact v.'ill eventually
furnish a clue, by which or.7anic varieties may be better explained.
A few generations of wild rabbits, or of pheasants
under the influences of confinement, break their natural colours,

what

leave the fur and feathers of tlieir future progeny uncertainly
variegated.
The very remarkable changes of the colour of

and

the fur of the ha>e, and the feathers of the partridge, in high
northern latitudes, during the prevalence of the snow, and the
adaptation

a new Apparatus for preparing Muriatic Acid.

On
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adaptation of that change of colour to tlieir better security, are
coincidences out of the course of chance, and not easily explained bv our present state of physical knowledge.
I have the honour to be, dear sir,
Your much obliged and obedient servant,

To

Hon. Sir Joseph Banks,
Bart. K.B. P. U.S. &c.

the Einht

Anthony Carlisle,

new Apparatus for prep ar ins: "^''th FaciBy L. V. Bruand CEconomy pure Muriatic A?id.
&NATELLI.
Read in the Italian Institute*-.

VI. Description of a
lity

yjp

all

the chemical apparatus generally used for preparing the
employed in the manufacture of mu-

acids, unquestionably that

For this puracid is the most complex and CNpensive.
pose, a large tubulated retort, a balloon glass with two necks or
a tubulated globular glass, Woulfe's apparatus, tubes of security,
rijitic

and lutes of the best qualitv, are required. The operator also
requires rauch dexterity to unite these divers pieces, to conduct
the operations, and great care in transferring the concentrated
muriatic acid from the balloon glass to the bottles in order to
However well the |uocess may be
avoid its noxious fumes.
conducted, the acid, by the common method, still retains a dirty
yellow coloui-, and is injured by sulphuric acid.
The means
adapted for purifying it are very troublesome, and are likewise
attended with a considerable loss of acid.
Considering that all muriatic acid is disengaged from common salt in the state of gas, and that this gas combines very
rapidly with pure water, I have demised a simple apparatus with
which it can be condensed by water, purified from the sulphuric
acid and the greater part of the coloui ing matter.
Having made
the experiment several times, I have found it always answer perfectly my expectations.
This new apparatus consists of only
1st, a matrass which may or may not be tubuthree pieces
lated ; 2dly, a bent tube made in the manner represeftted in
fig. 8. Plate I. which constitutes the most important part; and
3dly, a common glass receiver rather narrow and high, its
mouth ground and made to receive a ground stopper. In the
matrass a, fig. 1. placed over a sand-bath, put, for example,
eight ounces of clean culinary salt dried to a coarse powder.
In the bent tube lib, introduce a solution of muriate of barytes,
which should be raised to the same height in the two arms e,
forming its curvature. Pour five ounces of sulphuric acid on
:

*
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a

new Apparatus for preparing Muriatic Acid.

the salt ; to the neck of the matrass immediately adapt the bent
tube, inserting it through a cork, which also contains a capillary tube communicating with the matrass, (if the latter be not
When the
tubulated.) and made air-tight with some soft wax.
wbite fumfs appear in the other extremity of the bent tube it
must be promptly inserted in the mouth of the receiver, which
should contain distilled water equal in weight to that of the
The
salt employed, but not occupying above half its capacity.
mouth of the receiver must be slightly closed with a cork
through wliich the long limb of the bent tube passes. As soon
as the muriatic gas has begun to be disengaged, continue it
without interruption at the ordinary temperature and pressure
of the atmosphere, and, after a time, add fire to the apparatus
in the course of the process, in order to develop the gas with
greater rapidity.
The solution of mnriate of barytes put into the curvature e
of the tube bb ascends during the passage of the gas into the
expanded part f, which is partly filled again ; and hence all the

acid gas is constrained to traverse it, and as it were wash itself,
If in the
previous to reaching the water in the receiver C.
course of the process the solution of barylic salt put into the bent
tube decomposes and becomes turbid, it at the same time assumes a dirty yellow colour. The acid gas which passes into
the receiver C is sometimes in such a cpiantity in the lower

part of the tube, that the water about it becomes very hot. For
this reason I have found it convenient to immerse the receiver
C in a larger vessel d containing cold water, or, what is still
Near the end of the process,
better, water mixed with snow.
when the hvdrate of nmriatio acid (muriatic gas combined with
water) in the receiver C begins to ascend up by the tube b,
the capillary tube g in the matrass must be opened to allow
The bent tube is afterwards v^ithdrawn,
the apparatus to cool.
and the mouth of the receiver C, containing the nmriatic acid,

immediately stopped.
Distilled water at the mean temperature and pressure of the
atmosphere absorbs about 450 times its own volume of muriatic

The mugas, and increases aliout one-third its original bulk.
acid obtained by this apparatus is found very strong,
fuming, transparent, of a yellowish colour, and entirely divested
of sulphuric acid. When tubulated matrasses are not at hand, we

riatic

may

us°,

which

as before observed, a capillary tube through the cork

closes the untubulated matrass.

In order that the process may be finished with safety and ease,
better to operate on a small quantity of salt, and repeat the
Thus the matrass or retort may be
process oftcner ii required.
of small size, and serve for the same process many times.
VII. An
it is

[
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Jccount of some coloured Sfiow a tid Hoar-frost which

fell at Jiezzo

March

By M. Fabroni, ofArezzo*.

1813.

Jtliny and Livy have mentioned showers of burnt
much ridicule has been throAvn upon them for it.

bricks,

and

however are to be interpreted, as seems
by the fall of a powder similar to that of
pounded bricks, this phaenoinenon was seen in our days throughout the whole of Tuscany, and perhaps still further.
I now write from Arczzo, in the department of the Arno, and
all that I am goina; to say on this extraordinary and curious
subject is applicable to the spot where I now am.
During the evening of the 13th of March 1813, the ground
being almost entirely covered with snow, there fell a new quantity of snow, or rather hail not very compact, of a reddish-yellow colour, which the people improperly called red.
This hail seems to have begun to fall at nine in the evening,
and to have continued until next morning. The heaviest fall
took place about three in the morning.
Lightning v.as visible during the niglit the north wind blew
with cousideraljle force at intervals, and a dull uniform noise
was heard in the atmosj)here, similar to what is produced at a
The sky seemed to
great distance from the sea bv a tempest.
threaten snow, and some persons thought it was variegated with
If tlieir expressions

to be reiisonable,

:

reddish-vellow clouds.
The thunder roared once or twice at the time of the heaviest
Next day this hail formed a separate stratum
fall of the hail.
above tlie snow, from which it was easily distinguished by its
colour. The snow which had fallen first was v/hite, although it had
acquired a state of congelation very similar to the hail. The co-

same not only in all the parts of one and the same
but also in what fell in the interior of the town, in
the phiins, and on the adjacent mountains.
When placed in a clean vessel, the surface was covered vvith a
foreign substance in proportion as it melted, and after its fusion
it precipitated an earthy sediment and remained turbid for a
lour was the

mass of

hail,

few hours.
If before liquefying it, it was carefully vv'ashed until it lost its
colour, the ice remaining melted without yielding any precipi-

in short, it did not diftor from the water from which the
sediment al)()ve mentioned was bcparated.
This water when filtered was iasipid, inodorous, transparent,
without colour, incapable of changing turnsole tincture, and of
disturbing the solution of nitrate of silver ; but it became slightly

tate

:

* Annales de Chimie,

B

4

tome

Ixixviii. p. 146.

opaline
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opaline by the use of

tlie

ammoniacal oxalate

was, in short, in appearance
hail.

similrir to

that of

in

powder.

snow

or

It

common

Nevertheless, thrcce kilogrammes of this water, Mhich

I

reduced bv evajjoration to one decagramme, immediately assumed all the qualities of s|)ring water kept long in open vessels.
The dry sedimcut (the proportional quantity of which with
the li([uid I could not precisely ascertain, hut which uiight he
about one gramme to three kilogrammes of hail or snow,) was
of great tenuity, had an eaithy appearance, was soft to the
touch, and was of a dark nankeen yellow colour it had neither
smell nor taste, and v.as completely incomlnistihle when ignited
bodies were applied to it.
It was rough on th.e tongue, shrunk up in the blow-pipe, and
became of an ochery red. It gave nothing to boiling water,
even after long digestion.
I tried
the isolated action of the
:

sulphuric, nitric and muriatic acids on this substance.
All these
acids produced a brisk but short effervescence : they dissolved a
part of the substance, and refused to dissolve the rest.

The

solutions are of a fine citron yellow,

and the first poremployed were the highest coloured. The tone
of colour becomes lower v.hen the solution cools.
All of them give a white precipitate upon the addition of
oxalate of ammonia
and after this re-agent has ceased to jiroduce the effect, we obtain a precipitate, also white, but more
considerable, by means of carbonate of potash.
tions of acid

;

The calcareous prussiate forms in it at first a reddish shade,
which turns to deep yellow, and afterwards becomes clear then
:

a small quantity of bhie
solution

prussiate

is

precipitated.

The
if we

nitric

rendered turbid by the nitrate of silver
dry it,
it presents a v.'hite and not very combustible residue, to which
there must be an addition of acid to make it become soluble in
water.
is

:

The

sulphuric solution wh-n pushed to evaporation over the
becomes of a deep yellow, and emits sulphifrous acid gas.
When the matter is dried, if we pass distilled water into it and
filter it, the substance separated from the li(|Uor has the colour
of bister, is shining and acid, attracts humidity from the air, and
assumes in some measure the aspect of artificial tannin. Its
small quantity did not permit me to examine it. The filtered
liquid is white and acid
by the addition of a little potash, it
crystallizes in tetrahedral pyramids joined by their bases.
The
fire

:

carbonisation of the sulphuric -solution is not obtained, if we
previously throw on the earthy sediment a little nitric or muriatic acid.

In general
in dis&olving

we may
it,

say that the acids succeed but imperfectly
notwithstanding the action of heat. A consi-

derable

:
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derable portion of the substance to be analysed, always resists
the affusion of new quantities of acid.

The

best

method

of producing an almost complete solution

and a considerable quantity of
potash, which nevertheless ought not to neutralize all the acid.
By this means we obtain a salt which has the cliaracters of
alum, although it contains a jjroportion of alkali greater than
that which is necessary to the crystallization of common alum,
and we may dissolve the earth with the exception of the same.
consists in using sulphuric acid,

It results
1.

from

all

the above observations

That the snow or

hail

which

fell

:

at

Arezzo derived

its

colour from a very fine earthy substance interposed with uniformity between the small crystals of the hail, without however

being inclosed in their nucleus.
2. That this substance is composed almost entirely of alumine, verv little carbonated lime, and a still less quantity of iron,
manganese, and silex finally, of a very feeble animal or vegetable principle, capable of being carbonized by the action of
;

sulphuric acid and of putrefying water.
I do not mean to decide upon the etiology of the phaenomenon >\ hith took place during some grand electrical operations

of nature
but it ought by no means to be ascribed to the
stormy nature of the winds.
In fact, no stornCi was experienced in the town or environs
besides, the wind could not produce effects so perfectly identical
to a great extent, or in all directions, nor porjjhyrize the earth,
nor divide it with so much regularity in the mass of snow or
hail.
Lastly, the ground being every where previously covered
vvith snow, it can scarcely be supposed that the wind could
take up an argillaceous earth with it to scatter it afterwards
with fresh snow.
;

VIII.

Report of the Progress of the Sciences in France in 1813.
B}/ J. C. Delametherie.
[Concluded fVom

vol. xliii. p. 439.]

PHYSICS.

X HIS branch

of science determines the laws of motion in vaand these are divided into two jiarts viz. those
which relate to solid bodies, and those which relate to fluid
Lagrange in his Mecaniijiie (tome i.) considers these
bodies.
laws under two different heads.
1. Statics, or the theory of
equilibrium.
2. Dynamics, or the theory of motion.
The
theory of the equilibrium of fluids is consequently denominated
Hydrorious bodies,

;

26
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Hydrostatics. The theory of the motion of fluids has been subjected by Lagrange to the most rigorous analysis.
1. The properties of the equilibrium of a free system of
bodies, relative to the motion of translation.
2.

The

properties of equilibrium

relativie to

the

movement of

rotation.

Of Slat'ics.

Lagrange has referred

of the tlieory of

tlie

that of the lever,

th:.r

all

the laws of static, or

etjuilibrium of solids, to three princi;>les

;

of the composition of forces, and that of

the virtual velocities.

Of Marhhies They make u[) for the weakness of our organs, and new machines are daily invented.
The Voltaic pile
has been one of the most valuable discoveries of late years for
the advancement of science.

Of

IJydroslafics

" Although we

and Hydronamics.

are ig-

174), " of the interior
constitution of fluids, it cannot be doubted that the particles of
which they arc coini)0sed are material, and that for this reason
the general laws of equilibrium cannot suit them as tliey do

norant," says

M.Lagrange (tome

p.

i.

In fact, the general property of fluids, and the
only one which distins;uishes them from solid bodies, consists
solid bodies.

in all

their parts yielding to the smallest possible

moving with

all

force

and

possible facilitv."

In order to conceive the cause of ihese phasnomena, we must
admit that each particle of matter has a peculiar force^ which
it

never loses.

From

sal

ammoiiiac

tlie volatile alkali is

for instance, wlien triturated

extricated with

ail its

with lime,

usual vivacitv.

From the sulphuric acid, when poured upon the same salt,
the marine acid is also extricated with force.
The molecules of the ammonia and those of the marine acid
had each therefore a peculiar force which was in iiisu, like those
of a spring.

The molecules of solids, on the contrary, are most frequently
nearly immovenble, because their peculiar forces are in 7n>i/, as
in the metals, stones, &c.
Nevertheless they have sometimes
particular motions, like those of warm substances, sonorous
bodies, electric bodies, &;c.

The molecules of fluids have a constant rotatrrv motion
around their axis or point of equilibrium, and they yield to the
least force.
Whereas solids oppose all their vis inert ice in the
ratio of their masses.
This is the cause of the differences exhibited by solids and fluids in their motions.
Fluids are divided into two classes
Ethereated fluids, which
Davy impro];erly calls impcnderatle fluids.
Non-ethereated
:

fluids.

:
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fluids,

such as water,

oil, &;c.

We

shall

make known

27

the addi-

which have been made this year to our stock of knowledge
on this subject. Bremontier has published some interesting

tions

observations on the movement of waves.
Rhuland has made some new experiments on the radiation of
heat : he iias proved (hat the more caloric is lost by lodies by
radiation, the more the surrounding bodies are obliged to give
up to them their proper heat, in order to re-establish the equi(Journal de Physique, Nov. 1813.)
librium of heat.
It appears to me that we may conclude that there is thus
established a double movement of caloric : viz. a caloric effluent
from warm bodies, and a caloric afluent from bodies less warm.
The greatest heat ever producd has been obtained by Sir
Humphry Davy, by means of the Galvanic battery of the Royal

(Here follows a description of the apparatus and
Institution.
experiments, which are familiar to oiu" readers.)
Configliati, by repeating the experiments of Leslie upon artiand succeeded
ficial cold, has obtained t,ome very curious results^,
in freezing

mercury.

CHEMISTRY.

Under this head M. Delametherie passes a just eulogium on
the recent labours of Sir Humphry Davy and Berzelius, of whose
improvements he gives a full analysis.
He then notices the labours of the French chemists. Bouillon
Lagrange and Vogel have furnished a new analysis of different
khids of sea-water; viz. from the Mediterranean, at Marseilles,
and the Ocean

at

One thousand

Bayonne and Havre.

grains of sea-water from

Havre yielded:
Grains.

Of Saline matter obtained by

evaporation .. 36-

Carbonic acid
Muriate of soda
Muriate of magnesia
Sulphate of magnesia
Carbonate of lime and magnesia
Sulphate of lime

0*23
25-10
3'.50

5"78
0'20
0* 15

thousand grains of sea-water from Bayonne afforded

One
Of

Saline matter by evaporation
Carljonic acid

38-

Muriate of soda
Muriate of magnesia
Sulphate of magnesia
Carbonate of lime and magnesia

25-10
3-50
5-7o
0*20

{Sulphate of lime

^

^^'23

^'X'^

Oiie

5

:

2S

::
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One thousand

grains of sea-water taken at Marseilles yielded
Grains.

Of

41-

Saline matter by evaporation
Carbonie acid

0* 11

25-10
Muriate of soda
,
5'25
Muriate of magnesia
6" 25
Sulphate of magnesia
0*1 j
Carbonate of lime and magnesia
0* 1
Sulphate of lime
The muriate of magnesia is the only deliquescent salt in seawater ; hence arises the property which sea-salt possesses, of liquefying on exposure to air. A small quantity of the muriate
of soda contained in sea-water is carried up when we distil it
this is tlie cause of our finding muriate of soda in vegetables at
a certain distance from the sea.
In the chemical analysis of animal substances Berzelius has
made great improvements. He has submitted the animal fluids,
and particularly the blood, to new analyses. The blood, he says,
is composed of two parts ; a liquid, the seruiv, and one which
In the animal oeconomy we ought
is suspended, the coagvliim.
to distinguish three principal substar.ces: a, fibrine ; L<, albumen;
c,

gelatine.

^he

serum, according to Berzelius, is a solution of a great
Both are combined
quantity of albumen with a little Jibrine.
It also contains some other saline substances.
with soda.
The coagulum is the colouring matter. It differs from alserum, and by its colour.
The coamounts to about one-third of the mass the
colour seems to be owing to iron, of which it contains about onethird of its weight ; but this iron can be separated by combus-

bumen

in its insolubility in

louring matter

:

tion only.

This colour cannot be produced

by uniting

artificially

al-

bumen with subphosphate of iron, as Fourcroy and Vauquelin
have asserted. Nor it is possible to produce it by uniting iron
with soda, as Parmentier and Deyeux have supposed.
We may compare the colour of the blood to the other red
colouring principles formed by animals, cochineal, kermes, the
purple of the murex, &c.

Four hundred grains of colouring matter, when incinerated,
yielded
Grains.

Oxide of iron
Subphosphate of iron
Phosphate of lime and a httle magnesia
Pure lime
Carbonic acid and loss
•.

30*
7"5
.

.

6*

20-

16"5

The

'

1

:
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The serum

of the blood gave

upon

analysis

Water
Albumen

-

Grains.

90-5
80*

,

4*
Muriate of potash, soda, and lactate of soda
Soda, phosphate of soda, and a little animal matter 4In speaking of the lactate of sodi, Berzelius observes, that
the existence of the lactic acid discovered by Scheele had been
erroneously doubted by Fourcroy and Vauqueliu.
The blood
contains no gelatine nor earthy phosphate.
The fibrine, albumen, and colouring matter resemble each
other so closely, that they may be considered as modifications of
one and the same substance they give earthy phosphates and
carbonates of lime solely when they are decomposed.
The author thinks that the phosphate of iron does not exist
and that which we
ill the non-decomposed colouring matter,
obtain by incinerating it is a product of combustion.
The colouring matter dried and exposed to the fire in a redhot crucible melts, swells, and burns with a clear flame ; it leaves
In burning, a
a pory charcoal, which burns with difficulty.
smell of ammonia is constantly exhaled, although it had been
exposed several times to' a strong fire.
This extrication of ammonia from a burning charcoal, and
which has been long exposed to the fire, is according to him a
remarkable phsenomenou hence he concludes that this ammonia is a new product.
Margarine. Chevreul has entered upon an extensive inquiry
into the combinations of fat bodies and the alkalis.
When we
put, he observes, soap from hogs' lard and potash in a great
mass of cold water, one part is dissolved and another is deposited in the form of small shining pellets: he calls it mother of
pearl substance (matiere nacree).
8*16
This matter is formed of potash
Ahother fat substance
91 •84
This last substance has the lustre of a pearl.
The author
on this account calls it margarine, from the Greek word. In
order to obtain it, he places the mother of pearl substance in
water acidulated with muriatic acid. The acid seizes the potash,
and the margarine swims above. The latter is lighter than
:

:

—

water, and melts at 56*560 centigrade.
From all the facts recently published by Sir Humphry Davy
and Berzelius, M. Delametherie draws the following conclusions :
1

We

.

been

can no longer regard pure

air,

or

called, as the ))rincipal agent of heat

oxygen

as

it

has

or of combustion,

proved that this gas contains the least caloric of any
and that the inflammable gas, the hydrogen as it is called,
contains the most caloric.
Besides, it is proved that in several

since

it is

other,

com-
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combinations of oxygen, such as that with the nitrous gas,
The
there is but a very small quantity of heat extricated.
oxygen inspired has little influence in the production of heat in
animals and vegetables.
2. Oxygen can no longer be regarded as the generator of
acids, hydrogen frequently performing its functions.
a. The acids, such as the fluoric, oxy-muriatic, iodic, hydrosulphuric, hvdro-telluric, and the prussic, contain no oxygen.
b. Substances which contain oxygen are not acids, but rather
such as potash, soda, the earths, the metallic oxides, &c.
alkalis
c. The water, which upon this hypothesis contains 0-87 oxy;

is not acid.
3. Tiie inflammable gas or hydrogen

gen,

is to be found in all the
admitted with respect to animal
and vegetable sub'^tances. It is also proved that it is found in
the mineral comi)ustil)le bodies, such as charcoal, the diamond,
sulphur, phosphorus, the metals.
" The combustion of the metals, particularly that of zinc," I
observed in 1/^1, in the Journal de Physique, "always suggested to me that inflammable air was one of their principles."
Davy regards this opinion as highly probable, and has assigned the quantities of hydrogen contained in several of these

combustible bodies.

This

is

bodies.
4. This inflammable air ought therefore to be regarded an
the principle which Stahl called phlogiston: this name ought to
be continued.
5. This inflammable air of all the acidifiable bodies, the oils,
sulphur, metals, is partly consumed when we burn these bodies,
and when they pass to the state of acids.
(3. The hydrogen so burnt furnishes water, which ought consequently to exist in the new compounds.
7. Berzelius and several chemists are of opinion that inflammable air, or hydrogen, contains a metallic oxide, which enters

ammonium.
They have the same opinion of azote

into the composition of
S.

:

it

contains a

me-

oxide, which also enters into the formation of ammonium.
9. I have observed, as well as Priestley, Senebier, Berger,
and others, tliat these gases, hydrogen and azote, exposed over
water, or agitated with water, are decomposed, and pass to the
state of pure air : the inflammable air loses its inflammability,
tallic

and the azote becomes absorbable by the nitrous gas. On
the other hand, pure air exposed over water is also decomposed it is less absorbed by the nitrous gas than before.
We have seen that in respiration there is less carbonic acid
:

produced than oxygen absorbed. This made Berthollet and
Delarochc conclude that there had been a production of azote.
10. It

Beport of the Progress of the Sciences in Prance.

3i

prolahle therefore that there is only one kind of
air, viz. pure air, which may be modified into inflammable gas,
10. It

is

and into azotic

gas.

11. Caloric enters, as the principle of the nitric acid, into the
It ought therefore
combination of the nitrous gas and oxvgen.
to be one of the principles of the other acids, the oxides, alkalis,
and earths. This is the causlicum of Meyer.
12. The new theory has therefore only the merit of having
confirmed the opinion of Jean Rev, and Hales, who had proved
that in combustion, and in the calcination of metals, there was
a comljination of a portion of air which augmented the weight
of the burnt bodv ; a truth to which too little attention has since
been paid. But it was wrong to reject the principle of inflammai>iiity which exists in combustible bodies, as well as the caThe new noloric v/hich is combined in the new products.
menclature, besides, is very imperfect.
13. It is probable, therefore, accm-ding to tlie present notions,
that an acid, the sulphuric for instance, is composed,

a.

Of a

/'.

A

r.

base, that of sulphur.
portion of hydrogen.
oxygen.

d.

caloric

combined.

water.
The same may be said of the oxide«, earths, occ.
There ai-e some exceptions, hou-ever: the oxymuriatic, fluoric,
and iodic acids do not contain oxygen, but hydrogen.
14. But what are the bases of sulphur, phosphorus, &;c. ?
€.

is a question in chemistry which remains to be solved.
Chemists have wished to regard all tliese bases as simple elemc'iiif!, or at least indecomposed, because art has not yet decomposed them. But I have constantly maintained that, supposing most of these baies had not yet been decomposed, every
tact seems to prove that a great number of th.eoc bases, and perhaps the whole, are daily composed they are produced like the
principles said to be innnediale of vegetables and animals.
what is it that
a. The fluoric acid is found in the teeth
furnishes it, if it be not a new product ?
b. Phosphorus is very abundant, in animal and vegetable subWe may say the same
stances, in the form of phosphoric acid.
of sulphur, charcoal, &;c.
What is it that furnishes them, if

Tiii>

:

:

tiiey
c.

mal

are not

new

products

?

Potash and soda are very abundant
substaiK-es,

and

in nitre pits,

cleansed by repeated washings from
is it tiiat

d.

furnishes them,

The

if tlicy

in vegetable

and ani-

the earth of which has been
all

saline substances.

arc not

new products

earths, particularly magnesia, so

abundant

What

?

in the Jixi-

viums

:
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viums from nitre
phaenomena.

pits,

and among animals, present the same

Now,

pota'^li, soda, and the earths are metallic oxides.
Metals themselves, such as iron and manganese, are very
aJmndant in vegetables and animals. What is it that furnishes
then), particularly manganese, if they are not new products ?
15. The production of ammonium by exposing to the action
of the Voltaic pile mercury with ammonia, may throw some
The azotic and
light on the new production of these bases.
hydrogen gases ^eem to be the principal bases of ammonia.
These two gases therefore concur, according to Berzelius, in the
formation of a metallic substance, ammonium..
Caloric, the luminous fluid, and tiie Galvanic fluid, may also
concur not onlv in the formation of ammonium, but of the other
metals, the alkali^, earths, sulphur, phosphorus, carbon, &c.
16. All these fluids t'nemselves are probably formed of one
1 his was the opinion of the philosophers
sole pr'nnilive mutter.
of antic[uitv, and it has been sanctioned by Newton, according
This primitive matter is jjerhaps the nelulous
to Sir H. Davy.
matter., ox akasch. It is probable that chemistry will decompose

e.

some of these

bases.

The Galvanic
principal phenomena
17.

action

h.as

of nature

:

the greatest influence in the

such as fermentation

;

the in-

flammation of pyrites, the pyrophori, and the various chemical
combinations, compositions, and decompositions ; the various
phsnomena of the animal and vegetable oeconomy; heat, irritability, excitability, sensibility ; the electrical state of the terrestrial globe, &c.
18. Electricity and Galvanism therefore contributing to chemical combinations, their action is continual and never interrupted.
The electro-chemical theory of Berzehus merits the
whole attention of scientific men.
19. It is no more demonstrated that water is composed of
hydrogen and oxygen, as Cavendish says, than that it may be
converted into earth as maintained by Newton.
20. The action of the molecules of solid bodies depends
rather on their figure than their mass.
M. Delametherie thus concludes his Sketch of the Progress of
the Sciences, of which the above is an extract
" Yet a little while, and these truths will be recognised like
those to which I have already alluded ; viz. the great quantity
of caloric in the inflammable gas, the small quantity of caloric
in pure air, the insufficiency of oxygen for producing the acids,
the imperfection of the new chemical and mineralogical nomenclatures, the 'iisufficiency of the nevv chemical theories, and
the insufficiency of crystallography for making us acquainted
with minerals."
IX. Mr-
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IX. Memoir vpon Palladium and Rhodium.

By M. Vau-

QUELIN*.

After detailing the histoiy of the discovery of palladium and
rhodium, M. '/aucjuelin {jroceeds
§ I. Ttie following is Dr. Wollaston's process for sepahe disrating tliese. two metals from the solution of platina
solves 111 the nitro-niuriatic acid two ounces and a half of platina ore, he precipitates the platina by sal ammoniac from a
portion of tiils solution, corresponding to 1000 grains of ore;
he pluu'.^es in the mother waters and the washings of the salt
of platina, united, laminae of zinc for precipitating the metals
But as there is in these mother waters, copper,
in question.
and sometimes lead, which are precipitated by the zinc at the
same time with the rhodium and palladium, M. Wollaston takes
them up by means of aqua fortis, which does not attack the
:

:

other metals.

He

dissolves the residue in the nitro-muriatic acid,

precipi-

once more bv sal ammoniac the little platina -vshich is in
it, adds to the solution, when thus precipitated, 20 grains of
sea-salt, evaporating to dryness, and washes the residue with

tates

By these means he
and leaves that of rhodium.
VoUaston caly operated upon 1000 grains of
had at hh disposal, of each of the metals,

alcohol imti. the latter comes

ofi"

colourless.

dissolves tht tripie salt of palladium,

Although
platina

only

si

M

ore, an^.
<

or seven grains at most, he nevertheless ascertained
his aaga; which does infinite honour to

their chief properties
city, for it

my

seemed almost

incredible.

I employed about sixty
kilogrammes) of platina ore, I experienced many
difficulties in separating exactly the palladium and rhodium
from tiie platina and the other metals which are in this ore,
and articulariy in obtaining them very pure.

For
marcs

part,

I

confess that although

(fifteen

;

§ Ii. The first condition favourable to the solution of platina in the ore, and its precipitation, relates to the proportion of

the acids which ought to compose the solvent : that which appeared to be the best is one part of nitric acid to two of muriatic acid
this a([ua regia so composed, independently of
its dissolving a greater quantity of platina, gives a saving in
price of nearly cent, per cent., an object which ought not to be
overlooked when large qiunitities of phvana are to be dissolved.
The second condition refers to tl'.e concentration of the acids:
the quantity of nitrc-nmriatic ;.ci(l neces.'^ary for dissolving the
platina, does not decrease merely iu the ratio of its concentra:

* Annalcs de

Vol. 44.
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but in a much larger ratio.
Thus, I sup])Ose tliat iu avolume of aqua regia represented by two, there is enough of

tioii,

acid for dissolving a given quantity of platina

acid reduced to half

its

:

this

quantity of

volume, for instance, vvill then be uiuch
producing the same effect.

more than sufficient for
Thus an aqua regia composed of two parts of muriatic acid
at 22°, and one part of nitric acid at 34°, and which shall mark
about 25^ in the areometer, will only dissolve about one-eighth
of its weight of platina: whereas the aqua regia composed of
the same proportions of muriatic acid at 22", and nitric acid at
44% and which shall mark 2S° and a half in the areometer, will
dissolve one-fourth of its weight of piatina.
It ivill therefore
recpiire one half less of this last to dissolve the same quantity of
platina ; now one part of this acid costs less than two of the
There is also this advantage, that the solution takes
other.
place much more speedily, and almost without the assistance of
any other heat than that which is naturally developed during
the oj)eration.
We may easily conceive the reason for what is above set
forth, when I observe that nitro-muriatic acid at 18^ or 20'
only vvill not attack crude platina at all, and will attack it but
very slowly even at a boiling heat
now at this temperature a
great part of the acid will be volatilized previous to acting upon
the platina.
This is the reason why the acid which we collect
during the solution of the platina, even when reduced to the
consistence of a thick syrup, does not attack the ])latina again :
this is also the reason why we mav with \\eak aqua regia dissolve gold mixed with platina, without the latter being attacked :

at

all.

The

third condition has for

its

object the state in which the

solution of platina ought to be put, in order to be
pletely precipitated

by

sal

ammonia.

It

must be

more comsufficiently

reduced by evaporation, in order to congeal into a crystalHne
mass upon cooling ; for, if there remains too great a quantity
of acid, it retains much more triple salt in solution after muriate of ammonia has been added.
In fact, if in a similar solution which precipitates no more by sal ammoniac, we ~put any
alkali in order to saturate a part of the superabundant acid

which

it

we know

contains,

we

also that the

more abundantly

see a

new

quantity of salt precipitated:

ammoniacal muriate of platina

is

dissolved

water sharpened with nitro-muriatic acid,
than in pure water.
I ascertained this fact, by putting into the
liquors from which the ammoniacal muriate of platina had been
separated, some pieces of iron, in order to precipitate the metals
which exist in the ore of platina. The first effect produced was
the precipitation of a considerable quantity of triple salt of plain

tina
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was puzzled for a few minutes as to
tina almost pure
the true cause of this precipitation, by the sulphate of iron at
the mm'inuim producing the same etfect with tlie metallic iron.
;

but

I

Tiiis suggested tlie idea, that in the solution of platiaa the
metal might be in two states of oxidation, and that at the viuiimiirn was the only one precipitated by the sal ammoniac, while
the otiier remaining in solution was precipitated in its turn by
In order to verify
giving to the iron a portion of its oxvgen.
this conjecture, I introduced into a vessel in which I had diluted
yellow salt of jdatina with water, oxy-muriatic acid gas, with
the intention of hvper-oxygenating this salt, if it was possible.
The solution took place specdilv with a development of heat

and ciiange of colour, the liquid becoming red. A considerable
quantitv of gas was extricated, which 1 found to be azotic gasBut when 1 put iron into this solution, no salt was precipitated
from it, but metallic platina the sulphate of iron produced no
whereas the nmriate of ammonia, and ammonia iteffect on it
;

:

self,

p.recipitated

from

a great quantity of yellow salt.

it

Thus the oxy-muriatic

acid did not alter the state of oxidadecomposed the am-

tion of the platina in its triple salt, but

monia from

it, and reduced it to the state of simple muriate :
follow that the sulphate of iron has, like the metallic iron
and the alkali-, the property of saturating a portion of the

it will

acidity retained

by the

salt

of platina in solution.

The

sul-

phate of iron boing decomposed by the muriatic acid, it is possible that the sulphuric acid, set free, has not under these circumstances the sanre solvent powers with the muriatic acid, over
the salt of platina.
Lastly, t!ie fourth condition for obtaining, the salt of platina
pure, consists in diluting in a proper quantity of water the solution of this metal, without which it will be very difficult to
wash the precipitate it will always remain mixed with iron,
and other metals which exist in the same solution. It is better
:

that a greater quantity of salt of platina should remain in solu-

than that the matter precipitated should be mixed with
we ab.vays recover the platina in our
ulterior operations.
Ten parts of water to one of the highly
concentrated solution, appear to me to be the proportion which
succeeds best, taking care to employ, in order to precipitate,
a solution of sal ammonia saturated cold.
The annnoniacal nnniate of platina is not pure, except
when it is of a citron-yellow colour, when it does not become
tion,

foreign substances, because

brown upon drying, and when it pulverizes easily.
§ III. Method of separating the Palladium J'rom the Rhodium and oilier nitluUic Salts, ivhich are united in the same
solution.

— After having

precipitated the platina by sal

C

2

ammoniac
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niac from its nitro-muriatic solution, I put into the motherwaters and the washings, united together, pieces of iron, in order
to precipitate the various metals which accompany the platina
in

its

ore.

treated the black precipitate which resulted from

it by the
and muriatic acids, employed in succession cold. When
these two acids ce.ised to act, I washetl the residue and dried it.
During this operation there were emitted various very acrid
white vapoius, which I ascertained, upon heating a portion of
this residue in a retort, to be sub-muriate of mercury mixed
unth muriate of copper: the subUmate also contained globules
of mercury, and a black substance Avhich I took for osmium
from its smell.
The nitric acid Vvhich had been used in washing the precipitate just mentioned, contained abundance of iron, copper, and
a small quantity of palladium, although the operation had been
performed in the cold way.
The muriatic acid employed after the nitric acid still contained abundance of iron, copper, palladium, and even platina
and rhodium. This proves that a part of these three last metals is precipitated in the state of oxide by the iron, otherwise
the muriatic acid would not have dissolved them it seems to
prove also that these metals in being precipitated combine Avith
the iron and the copper, and prevent them from being attacked
by the nitric acid even when employed in large quantities.
I afterwards treated this precipitate by the nitro-muriatic acid
compounded with the common acids used in commerce.
Part of tlie matter only was dissolved, and there remained a
great quantity, over which the acid seemed to have no action,
although I had employed at least twelve parts.
Presuming that this acid was too weak to act with efficacy on

I

nitric

:

the substance in question, I made a highly concentrated nifromuriatic acid, of which I applied six parts to one of this residue.
On this occasion, the action v.as violent, and the solution was

very abundant even in the cold way, which was announced by a
brisk effencscence, adevelopment of abundanceof nitronsvapours,
an elevation of temperature, and the colouring of the liquor. AH

the matter however Avas not yet dissolved; there remaining at
least one-sixth, although the mixture had been long heated.
Lastly, I once more poured upon this substance four parts of
the same nitro-muriatic acid: there was still a solution, Uit in
less abmuJance than in the foregoing operation, the proportion
being considered: I shall leave this residue for the present, hut
shall return to it ere long.

Alth<uigh the substance treated as above tliree times with
nitro-muriatic acid had been previously subjected to the successive
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cessive action of great quantities of nitric and muriatic acids,
each of the above three S'jhitions in the nitro-muriatic acid still

contained copper and iron; which proves that these metals in
precipitating are united to the platiiia, and to the other metals
mixed with it and that it is by this union that thev are protected from the action of tlie simple acids, and even from the
first portions of nitro-muriatic acid.
I had alrea'iy observed thcoC phaenomena in a previous operation ; but ao I had calci::ed the precipitate pretty strongly in
order to agglutinate its parts, I thought that this had operated
betvve?n the metals a commencement of union, which had formed
;

an obstacle to the solution of the iron and copper. But the
above result announces that this combination takes place at the
moment of precipitation. One thing not less remarkable is the
great quantity of iron which is precipitated in the state of oxide,
with a portion of platina, palladium, and rhodium, probably in
the same state.
The three solutions of the precipitate were joined, and evaporated into a syrupy consistence, in order to drive off the excess of acid afterwards the liquor, sufficiently diluted with water,
was precipitated by the muriate of ammonia, when a salt of
platina of a pure yellow colour was obtained.
The liquor once more evaporated, almost to dryness, and the
residue taken up by water, left a salt of a red colour, not very
soluble in water, and wliich was still mostly formed of platina.
:

We

shall

The

account for the colour of this

following

the jKocess wliich

salt

by and by.

adopt for separating the
palladium from the rhodium, and the latter from trhe iron and
cojjper with v,-hich it is alwavs mixed.
1 dilute with water the above liquor deprived of the greater
part of the platina: I add muriatic acid when there is not
enough afterwards I gradually pour in ammonia, so as not to
saturate entirely the excess of acid; I shake it; and instantly a
great quantity of salt makes its appearance in the form of fine
is

I

:

sparkling needles, and of a beautiftil red colour.
I allow it to deposit
I try a portion of the clear liquor with
some drops of ammonia if it still yields salt as it did at first,
I add fresh quantities of this
alkaii until it ceases to furnish
any.
:

:

Then

allow the salt to deposit

I decant the liquor, and
5
with cold water and afterwards with
hot water, which is not injurious, for it is of verv difficult solution.
If by accident I have exceeded the proper degree of
precipitation, and there are deposited with the red salt some
particles of iron or of rhodium, it may be easily cleared of it by
digesting it a few minutes in Avater slightly acidified with mu-

wash the

I

precipitate,

first

C

3

riatic

:
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this salt is an ammoniacal muriate of palladium at
:
the minirmim of acid, the properties of which will be presently
explained in order to obtain the metal, it is sufficient to make
it red hot.
Now, in order to obtain the rhodium, I evaporate sufficiently
the liquors from which the palladium has been separated, in

riatic acid

:

order that they may crystallize in a mass upon cooling I allow the
water to drain off the crystals;, which are sometimes of two forms
and two colours ; some are in hexahedral laminae, and of a fine
ruby red ; and the others less num(^rous, in square prisms of a
yellowish green, which are the ammoniacal muriate of palladium.
The water which comes from these crystals is also of a
greenish-yellow colour, owing- to the copper and the iron.
The crystals being drained, I pound them in a glass or porcelain mortar, and wash them with alcohol at 36^, which I leave
on them for four-and-twenty honrs, in a close flask^ frecjuently
shaking them. When the colour of the alcohol (a greenish
yellow) ceases to heighten, it is decanted off, and iVesh quantities are applied until the last portions are no longer coloured,
or at least until they no longer present to the re-agents traces
of copper or iron.
If some portiotis of palladium still continue with the rhodium,
they will be dissolved in the last washings with the alcohol, and
then the latter will give by spontaneous evaporation crystals in
long square prisms of a greenish-yellow colour. Among these
sometimes we may also remark some very minute crystals of a
ruby red, which are ammoniacal muriate of rhodium dissolved
by alcohol. The salt of rhodium is afterwards dried in the air
but as it might still contain some small
it is of a beautiful red
portions of triple salt of })latina, it may be dissolved in a small
The
quantity of water sliarpeued with a little muriatic acid.
salt of platina, if there be any, will remain at the bottom of the
In
liquor, and it may be separated by decantation or filtration.
order to procure the metallic rhodium, it is then sufficient to
evaporate to dryness the solution of its triple salt, and to make
it red hot in an earthen crucible
it yields a white metal breaking into a spongy mass^ the properties of which will presently
:

;

:

be shown.
The above process, which is simpler and more precise than
Wollaston's, is founded, as we see, 1st, On the insolubility of
the ammoniacal muriate of palladium, even in water slightly
acid.

2dly,

On

the solubility in

alcohol of the muriates of

copper and iron, and the insolubility of
of rhodium in the same agent.
§

IV.

Properties of the /leidral

tire

ammoniacal muriate

ammoniacal Muriate of Pal-

ladium, or Submuriate of Palladium,

— This

salt is

of a very

agreeable
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agreeable red colour.
In this respect it deserves the name of
rhodium rather than palladium. When we examine this salt
in the mass, it is formed of flexible brilliant and slender needles ;
when taken in the mass, they are s])ongy and soft to the touch.
Twenty grammes of this salt dry, and made red
Reduction.
hot in a forge in an earthen crucible, furnished eight grammes
or 40 per cent, of metal of a dead silver white, the particles of
which were united, but incompletely fused. This metal was
perfectly ductile and malleable.
In order to observe more closely what passes during the decomposition by fire of this salt of palladium, I heated some by the
blow-pi])e, and I saw that it fuses, diminishes greatly in volume,
and sends out vapours of nuiriate of ammonia and oxy-muriatic
acid.
It is the fusion and diminution in volume of this salt
when heated, which, bringing more closely together the particles

of the metal, render

it susceptible of being laminated.
red salt of palladium is scarcely soluble in
water ; it merely communicates to it after a long contact a
slight yellow tinge.
It is easily dissolved in weak muriatic acid
cold
but at a boiling heat it dissolves completely the solution
is of a yellowish brown.
The excess of muriatic acid in this solution being saturated
with ammonia, the salt is precipitated with its red colour and

Solubility.

The

;

:

other pro|)erties: if we add an excess of alkali, the liquor
assumes a weak yellow colour.
If, instead of ammonia, potash be employed to saturate the

all its

excess of muriatic acid, the salt is precipitated in yellow flakes
but by adding ammonia afterwards thev become still more yellow

;
j

which proves that they are combined once more with the ammonia in the state of a triple salt.
This metal has some
§ V. Some Properties of Palladium.
resemblance to platina, in its colour, malleability, hardness and

—

fusibility.

The

fire of our furnaces does not fuse it completely: I could
but imperfectly on a piece of lighted charcoal acted upon
by a jet of oxygen gas*.
I have remarked that, when it is once fused, if we continue to
heat it in the same way, it boils and burns away in verv brilliant
sparks.
A portion of the metal which has escaped from the
combustion is condensed on the surface of the piece of coal, in
the form of very small grains.
Platina when fused in the same maniier does not burn like
palladium; which proves that the latter is more volatile and

fuse

*

it

M. Clienevix

says

probaMc, however, that

tliut

palladium melts in a

common

wliat he subjected to this proof

furnace:

it is

was not perfectly

pure.

C

4

more
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more combustible.

I fomid the spec' ic gravity of the laminated
palladium to be tvveUe and a veiy small fraction.
§ VI. Solution of Pnliadium by the nifro-mvriaiic And.
One gramme of palladium put into six granunes of uitro-muriatic acid composed of equal i:arts was speedily att».jked, even
in the cold way, which was announced by tiie rt Jdish-brown
colour assumed by the liquor.
At first, no nitrous gas was developed ; but, by means of heat, plenty came over ; v'^'ch indicates that palladium requires a great quantity of oxyyeu for its

—

solution.

The solution of palladium is or a reddish brown, which is
deeper in proportion to the quantity cf acid v.hu ! it ccniains ;
for, in propoition as the latter evaj)orateSj tlie colour diminishes,
and the solution gives a salt of a favr. colou) ainios.t insoi ! , and
which merely makes the vvi'ter yellow but this so)u*iun becomes
reddi-'i brown on the addition of some drc-:s of muriatic acid.
The neutral muriate of pallr.d'u;n is not very soluble in water;
it is dissoi*p(", on the contrary, abundantly when the water is
sharpened with a little muriatic acid. This solution is not re.'.

;

gularly crystallized.

The muriate of ammonia in liquor, put into the acid solution
of palladium, forms no precipitate in it ; but if the liquors are
sufficiently tliick, there is im:nediateh" formed a great quantity
of crystals in needles of a greenisli-yelioA" colour and very singular.
When the crystallization takes place slowly, this salt
presents the form of quadrilateral prisms or elongated hexagons: these are the ammoniacal nnniate of palladium.
If to
the solution of this triple salt we add some drops of ammonia in
order to saturate the excess of acid, a very brilliant crystalline
red precipitate is formed, which is the ammoniacal submuriate of
palladium above alluded to.
The solution of potash turns the colour of the muriate of
palladium brown, and separates from it red and brilliant flakes,
as if they were formed of laminae
the liquor remains coloured,
notwithstanding the excess of alkali ; but heat affects the precipitation of the oxide of palladium, and the liquor loses its colour entirely: the alkaline carbonates produce the same effect.
The infusion of gall-nuts produces no change in the solution
of palladium ; the addition of some drops of ammonia to this
mixture determines a greenish precipitate: the liquor contiimes
<4f a yellow colour j which announces an action of ammonia on
this combination.
The muriate of tin at the minimum forms
in the solution of })aliadium a black precipitate.
The green
sulphate of iron precipitates it in the metallic state.
The oxide of pa'ladium, on being separated from the acid by
means of potaeb^ retains much water, at least it occupies a
great
:

4\
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great deal of room in this state it is of a reddish-brown coon drynig it loses its volume, and takes on a very brilliant
lour
black colour.
The muriate of palladium does not form, therefore, triple salt
with potash like the muriate of platina. The oxide of palladium, when well washed and dried as well as possible by a gentle
heat, loses 20 per cent, and becomes metallic: it contains there:

:

abundance of oxygen.
One hundred parts of
§ VII. Sidphuration of Palladium.
the triple red salt of palladium, when heated with as much sulphur, in a well covered crucible, furnished 52 parts of a blueish
white sulphuret very hard, and presenting brilliant laminae in its
fore

—

fracture.

Being aware, from anterior experiments, that 100 parts of this
from 40 to 42 of metal, it was easy to know
the quraitity of sulphur which is combined with it in the above

triple salt contain

operation.

In fact, if 42 parts of metal (the result which I regard as the
most probable) absorb ten of sulphur, it is evident that 100 parts

of palladium will absorb about twenty-four in order to be sulphuretted completely.
The sulphuret of palladium, when put into a cupel, is perfectly
fused at the heat at which assays of silver are made when a
certain quantity of sulphur was dissipated, the metal was fixed,
When
increased in volume, and became rough on the surface.
all the sulphur was separated, the palladium was of a silver
:

it was malleable under the hammer, and might afterwards
pass through the rolling-press without being torn.
Sometimes the palladium obtained by the roasting of its
suljjhuret, presents at its surface spots of a blueish-grecn colour,
which appear to be owing to a commencement of oxidation ; tor
they disappear in the muriatic acid, and tlie latter becomes of

Avhite

;

thing happens to it, when, by dea sufficient degree of heat is not given
The platina is not even united
to set the oxygen entirely free.
to the sulphur.
§ VIII. Rhodium. Examination of the ammoniacal MuAfter having separated the palladium, and
riate of Rhodium.
evaporated the liquor containing the muriate of rhodium, in
order to obtain this crystallized salt, the mother-water was decanted, the crystals drained, and washed several times with alcohol as above described.
This liquid dissolves the green met-

a reddish colour.

composing

The same

its triple salt,

—

exists among the crystals, and these last as§urae a
ruby-red colour. This salt, in order to be redissolved, rerpiircs much more water than before, because the alcohol ha,s
taken
ter

which

lively
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taken from

it

an excess of acid favourable to

its

solution

and

crystallization.

The solution of the muriate of rhodium separated from the
copper and from the iron, and from the traces of palladium
which mi;^ht still exist in it, forms with ammonia a precipitate of a fa'.vn colour and nearly insoluble, which is an ammoniacal submuriate of rhodium, as evinced by the vapours of sal
ammonia which it gives on being heated *. The liquor from
which this suhmuriate has Jjeen separated preserves a deep fawn
colour, notwithstanding the excess of ammonia ; but upon heating it even without ebullition, it furnishes" a new quantity of
flaky precipitate of a clearer yellow than the first.
Lastly, the
hquor evaporated to dryness, and its residue taken up with water, still left a small quantity of matter similar to the foregoing.
All these precipitates were ammoniacal submuriate of rhodium ;
which proves that this salt is a little, soluble in water, and that
an excess of ammonia seems to favour this solubility.
SoJubility.
The ammoniacal muriate of rhodium is dissolved
very ea<*ily in cold water its solution is of a purjde red colour,
nearly like that of cochineal or recent strawberry juice: but this
colour becomes brown upon the application of heat, and even

—

;

6j)ontaneously after

This

some time.

and very brilliant: it is not
touch like the ammoniacal submuriate of palladium.
§ IX. Decnmpnsitimi of the ammoniacal Muriate of Rhodium ly Potash. Two grammes of this salt dissolved in water,
having been mixed with a solution of potash, produced a red
precipitate, and emitted ammonia.
In a few minutes the (|uantity of precipitate was diminished, and the supernatant liquor
salt is in grains, crystalline,

soft to the

—

assumed a greenish-yellow coloiu-. By the aid of heat, the prewhich I have mentioned was speedily dissolved, the liquor became deeper in colour, and plenty of ammonia was given
off: there was an excess of potash in the liquor.
The solution of muriate of rhodium in potash exposed to the
_^ir for some days produced yellow crystals
this is probably a
triple salt of muriate of rhodium at the minimum of acid, and
muriate of potash dissolved by an excess of alkali at least it
seems to be proved by tins viz. that by the excess of potash
cipitate

:

:

;

saturated by the muriatic acid, a yellowish white precipitate insoluble in water is formed: this is neutral muriate of potash

and rhodium.
§ X. Reduction of the ammoniacal Muriate of Rhodium.

—

name suits it better, as this snit furnishes 50 per cent, of metal
application of heat, whereas before having been piecij)itated by
it gives onlv 28.

* This

on

tlip

aiiiinunia

Fifteen
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made

red hot in an earthen cruciFifteen grammes of
l)le furnished four grammes and two-tenths of white metal not
fused, hut all t!ie parts of which were agglutinated and formed
only one mass.
In another experiment ten grammes of the same
from these results it is
salt gave three weak grammes of metal
evident that this salt contains between 28 and 29 per cent, of
this salt

:

metal.

Being anxious to kno^v if this metal could he united with sulphur, and, in this case, how much it required to pass to the state
of a complete su!]3huret, I mixed four grammes of the above salt
with as much sulphur, and I heated this mixture for Some minutes in a furnace.
I obtained a well fused metal of a blucish'This result proves
white colour, weighing one gramme -VfiVthat the rhodium is combined with the sulphur ; without which
it would not have melted, and would have only yielded, according to the proportion above estabiished, one gran)me -J^^ of
metal it had therefore acquired -,V'u"o ^^ sulphur, which is in
the ratio of 26 to -^ of metal.
The sulpliuret of rhodium, when subjected to a strong heat
in contact with the air, exhales sulphurous acid, and exhibits
After this o]jeration, it is white,
considerable arborisations.
;

spongy, and
"

i

_

brittle,

and does not u'eigh more than one gramme

—

Rhodium of all the known metals seems to be
most infusible ; in fact, one semigramme of this metal,
coming from its submuriate, decomposed at a middling heat,
and which had on that account a blackish colour, heated for a
long time on a piece of charcoal upon which a stream of oxygen
its parts were merely agglutinated
gas played, was not melted
I reinto a single mass, which was of a silvery-white colour.
peated this operation several times on still smaller quantities,
This metal, although fragile,
without fusing them completely.
is therefore more difficult to fuse than the pure j)latina and palladium, which melt very speedily in a fire kept up by oxygen gas.
Hence it was impossible to determine the specific gravity of this
Fusibility.

the

:

metal.

We may

say therefore that pure rhodium is a metal of a
little different from that of palladium, which
brittle, and more difficult to fuse than all the other metals.
One graiume of
§ XI. Soluhility of Rhodium in the Acid^.

white colour, very
is

rhodium

—

in fine

powder subjected

to the action of eight

grammes

of nitro-muriatic acid, in ecjual parts, was not sensibly attacked,
and scarcely was the acid coloured. I then treated it with a

Since rhodium
strong acid, but it vvas not dissolved.
it is pure is absolutely insolulde in the acids, we must
suppose that it is alloyed in the ore of platina with other metals,
very

when

which
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solution when we treat the crude platina with
the nitro-muriatic acid.
For the same reason, it was impossible
to study the properties of the simple salts of this metal.
I shall give in a subsequent memoir the method of separating
the osmium and iridium from the foreign bodies which foruj
the insoluble residue of the ore of platina, and I shall explain
in the same way the properties which these two metals shall exhibit on examination.

which favour

its

X. On the

Infliievce of the Pressure of the Atmosphere on the
Crystallization of Salts.
By Gay Lussac*.

Oeveral chemists have laid it down as a principle, that we increase the solvent jjower of water by diminishing atmospherical
pressure.
This result is not however well ascertained ; for we
are acquainted with only one substance, the sulphate of soda,
th* aqueous solution of which does not crystallize in vacuo,
although it gives abundance of crystals in the open air ; and besides, the circumstances under which this pliaenomenon takes
place have not been accurately noted.
I propose therefore to
examine, 1. The causes which concur in the crystallization of
the sulphate of soda when we vary the pressure of the atmosphere; and, 2. What other substances which are soluble in
water, act in the same manner.
In order to make the experiments which I am about to describe, a common barometrical tube may be used, into which
the saline solutions are to be introduced when warm this may
be filled about three-fourths, and in order to form a vacuum, the
solution must be boiled.
When it is juesumed that the vapour
has completely displaced the air, the open end of the tube must
be hermetically sealed, by exposing it to the blow-pipe, or by
dipping it in melted sealing-wax.
The vacuum obtained in this
way may be regarded as perfect nearly to the degree of the
elastic force of the vapour of the saline solution.
The temperature of the air being from 12° to 18°, I inclosed a solution of sulphate of soda at the boiling temperature,
in a small tube as above described.
After cooling, no crvstal
was formed, although it was shaken frequently. Having broken
the extremity of the point of the tube to give access to the air,
the liquid instantly became solid, with a very perceptible dis^
:

engagement of heat.

It happens sometimes, however, that the
entrance of the air does not determine the crystallization ; but
if we then introduce a small crystal into the solution, or if we
thake it, it begins to crystallize immediately. This circum-

* Memoires d'Arcncil, tome-

iii.

October 1813.
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stance proves that t!ie solvent power of water does not depend
solely on atmospherical pressure.

poured mercury into

barometrical tubes to within three
remove all the small
particles which stuck u.vm the sides, and I filled them up with
a boiling and sn'i,-:.*. '.1 solution of sulphate of soda: having
instantly inverted them ovei a bath of mercury, the solution
crystallizfcd in each tube in proportion as it rose in its upper
I

f;\e

finger breadths of the top, taking care to

part.

repeated

i,his experiment upon five other tubes in which
had been boiled, but the solution did not crystallize in
any.
I
iutroduced a small bubble of air occupying about the
two hundredth part of tlie tube, and by shaking", or frequently
even without this precaution, crystallization took place promptly.
The same eiTcct may be produced by using hydrogen, carbonic
acid or nitrous gas instead of air.
It would seem therefore that
a very small quantity of any gas is sufficient to determine cryI

mer-.iiry

stallization.
I introduced a concentrated and boiling solution of sulphate
of soda into five oarometrical tubes in which mercury had been
boiled.
Twenty-fcur hours afterwards no crystals were observed in any tube, although they had been shaken considerably
in the interval.
Nevertheless, after some violent concussions
produced by suddenly dipping the tubes in the mercurial bath,
I
succeeded in crystallizing the salt in three of them, in a few
minutes.
It was always in the upper part of the tube, where
the shaking had collected some very small air-bells, that cry-

commenced. The solution in the two other tubes
not having undergone any change under the same circumstances,
I operated the crystallization speedily by introducing
into one a
crystal of sulph ito of soda, and into the other an air-bell.
I
ought to observe that I never succeeded in crystallizing tlie solution by shaking it in a small apparatus ;' but I ascribe this
failure to my not being able to produce an agitation so violent
stallization

as in

the baro-.netrical tubes.

vibrating the tul)cs by

I

did not succeed any better on

means of the bow of a

violin, after

having

secured one of their extremities in a vice.
It seems fiom the^e experimcuts, that simple shaking does not
produce crystallization unless there is air in the apparatus but
on the one harid I produced it by shaking barometrical tubes
freed from air witli the greatest care
and on the other hand,
this precaution was almo-t alvvays insufficient for the small apparatus, in which I found, on opening them under water, a volume
of air sometimes amountin.;- to one-thirtieth of the empty space
in the tiil>e.
Besides, is it Mot \ cry remarkablo that the steam
ol water which is developed in the apparatus, and the tension of
;

;

which
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which is frequentlv equal to two centimetres of mercury, does
not produce any cd'cct, while a very small air-bell favours cryIn short, it is not less evident alstallization so powerfullv ?
ready, that tlie solvent power of water does not increase as the
jiressure of the atmosphere diininishes ; since a very small quanbut I am about to
tity of any gas produces crystallization
show that it is entirely independent of it.
If we introduce a crystal of sulphate of soda into a hypersaturated solution contained in a barometrical tube, crystallization generally connnences, histantly extending speedily through
the whole mass, and the solution is afterwards at the same degree of saturation which it would have acquired in the air at
Now I am convinced that crystals of a
the same temperature.
salt introduced into its sohition, \vell saturated at a given temperature, lower it but infrnitcly little under its true point of saconsequently it is clear l.'eycuid dispute, that the solturation
vent power of water does not depend on the pressure of the atmosphere. We may add, that if we put into a tube a little salt
with its boiling and saturated solution, and afterwards make a
vacuum as described, a perceptible quantity of salt will not be
dissolved on applying heat.
We shall see presently that the crystallization of a solution of
sulphate of soda may be prevented by allowing the latter to
cool in vacuo ; but we obtain the same result also by allowing
it to cool, exposed to atmospherical pressure, provided that we
This mecover the surface with a little spirits of turpentine.
:

:

thod, which is also very efficacious for retarding the freezing of
Take a gla.^s tube from one to
water, is verV ea-.ily executed.
two centimetres in diameter, closed at one end pour in a boiling and saturated solution of sulphate of soda, and cover it inThe solution will crystallize,
stantly with spirit of turpentine.
a current of electric
but rarely by cooling and even by agitation
fluid, or two platina wires communicating with the poles of a
But a crystal or a glass ring droppile, will produce no effect.
ped into it, will innuediately bring on crystallization: an iron
ling will do the same, but not so well as a glass one.
if by diminishing the pressure of the atmosphere the solvent
:

:

power of water was increased,

it

would follow

that,

by augment-

ing the pressure at the surl'ace of a saturated solution of sulphate of soda, the ])recipitation of a part of the salt would be detook a bent tube, the
I
termined; but this is not the case.
large branch of which was two metres long ; and having introduced into the shortest a solution of sulphate of soda, saturated
at the temperature of t'le air, I loaded it with a cohnunof mer-

cury two metres

lii^jh,

without any crystals being deposited even

after several davs.

As
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it

cannot be doubted

tliat

tbe air acts in
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some manner or

other upon the crystallization of the sulphate of soda, sipce the
latter takes place almost constantly in the open air, whereas in
vacuo it takes place under certain circumstances onlv; I have
supposed, in order to account for this ])haenomenon, that water
having the property of dissolving air, and having lost tliat which
it held in solution by tlie heat which ! had employed to dissolve
the salt, it might have been possible, when it was cooled, for it
to take up that which it had lost by heat, and that tlie absorption of this air had precipitated part of the sul])hate of soda, for
the same reason that one salt precipitates another from its solution.

In order to verify this conjecture,

I introduced into a flask
with w"ater deprived of air by boiling it, and inverted over
mercury, an air-bell occupying the fourteen hundredth part of
the capacity of the vessel.
In twelve hours the air-bell had
diminished but little, and in four days it was not entirely absorbed.
An absorj)tion so slow cannot account for the crystallization of the sulphate of soda, when to a concentrated solution
of this salt in vacuo we add a little air.
I shall remark however, that since a crystal determines the crystallization, it may
be possible that the absorption of the air, however small at first,
produces the precipitation of a little salt, and that afterwards
the crystallization might continue the same.
However the ca'^e may be, it seems probaI)le that we may
describe the property which the sulphate of soda also has of
not crystallizing under certain circumstances, to the figure and
arrangement of its molecules^ which may be such that they

filled

strongly resist any change of state.

This property does not in

my

opinion differ in any

wav from

that possessed by water of maintaining its fluidity below its true
freezing point, under circumstances nearly similar, nor from the
properties of several

saturated,

and of

remaining sometimes
soon as we shake them, or inBut supposing the figure of the mo-

saline solutions, of

crystallizing as

troduce a foreign body.
lecules to be the chief cause of the foregoing phaenoinena, it is
nevertheless difficult to conceive how the presence of the air acts
in disturbing their equilibrium and favouring their junction.
I think 1 have demonstrated that the solvent power of water

independent of the pressure of the atmosphere; but
any doubts, they would be soon removed by
showing that there are very few saline solutions which possess
the property of remaining hvpcr-saturated under certain circumstances.
A solution of phosphate of soda saturated at the
tenijjerature of 70" did not crystallize upon being cooled in a
baronjetrical tube, even after being slightly shaken
au air-bell
is

if

totally

there remain

:

did

—
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did not produce crystallization ; but after the introduction of a
new quantity, tjie solution congealed in one mass. If we take
it saturated at the degree of its ebullition, it will crystallize almost constantly in vacuo, as well as in the air.
A solution of alum saturated at the temperature of 40° did
not crystallize in two small tubes, one of which was kept open:
a slight agitation determined the crystallization in both.
Nitre in solution, weak or concentrated, crystallized constantly
the case was
in the same way in vacuo, and in the open air
the same with the solutions of barytes and of strontian slightly
super-saturated ; with the oxalic acid, the muriates of soda and
ammonia, the nitrate of lead, and the sulphate of potash. It is
to be remarked, that the saline solutions which crystallize with
most reluctance in vacuo are precisely those which sometimes
remain super-saturated in the air. We see from this, that the
fact from which we set out, in order to establish as a principle,
tliat the solvent power of water depends on the pressure of the
atmosphere, is not general ; but even supposing that this was
the case, it would not be the le^s clearly demonstrated by the
experiments which I have related, that the solvent power of
water is totally independent of any pressure exercised on its
:

surface.

XI. Notices respecting

New
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J. HE First Part of the Philosophical Transactions for 1814 has
appeared the following are its contents
1. A Synoptic IScale of Chemical Equivalents.
By William
Hyde WoUaston, M.D. Sec. R.S. 2. Methods of clearing Equations of quadratic, cubic, quadrato-cubic, and higher Surds. By
William Alhnan, M.D. Communicated by tlie Right Hon. Sir
Joseph Banks, K.B. P. R.S. 3. Anahsis of a nev; Species of
Copper Ore. By Thomas Thomson, M.D. F.R.S. L. au'l E.
4. The Bakerian Lecture
on some new Electro-chenvcal Phaeiiomena.
By William Thomas Brande, Esq. F.Il.S. Prow Chem.
R.I.
5. An Account of some new Experiments on the fluoric
Compounds with some Observations on oth r 01 i^ets of Chemical Inquiry.
By Sir H. Davy, LL.D. i-.R-S." V.P.R.I.
6. Some Experiments and Observ.itions on a new Substance which
become:; a violet-coloured Gas by Heat.
By Sir Humphry Daw,
LL.D. F.R.S. V.P. R.I.
7- An Account of a Family having
Hands and Feet with supernumerary Fingers and loes. By
Anthony Carlisle, Esq. F.R.S. In a Letter addressed to the
Right Hon. Sir Joseph Banks, Bart. K.B. P.R.S.— 8. Experiments and Observations on the Influence of the Nerves of the
;

:

—

—

:

—

;

—

eighth

Uoyal Society.

49

By B.C. Brodie,
eighth Fair on the Secretions of the Stomach.
Communicated by the Society for the Promotion
Esq. F.Il.S.
9. On a fossil human Skeleton tVoin
of Animal Chemistry.
In a Letter adGuadaloupe. By Charles Konig, Esq. F.R.S.
dressed to the Right Hon. Sir Josepli Banks, Bart. K.B. P.R.S.
!0. A new Method of deducing a first Approximation to the
By
Orbit of a Comet from three Geocentric Observations.
James Ivory, A.M. Communicated by Henry Ikougham, Esq.
11. On the Affections of Light transmitted through
F.R.S.
crvstallized Bodies. By David Brewster, LL.D. F.R.S. Edin. and

—

—

—

In a Letter to Sir Humphry Davy, LL.D. F.R.S.
the Polarisation of Light by obhque Transmission
through all Bodies, whether crystallized or uncrystallized. By
In a
David Brewster, LL.D. F.R.S. Edin. and F.S.A. Edin.

F.S.A. Edin.

—

12.

On

Letter addressed to Taylor Combe, Esq. Sec. R.S.— 13. Further
Exp»-riments on the Light of the Cassegrainian Telescope compared >vitli that of the Gregorian. By Captain Heary Kater, Brigade Major. Ilia Letter addressed to the Right Hon. Sir Joseph
14. Astronomical Observations reBanks, Bart. K.B. P.R.S.

—

and its Connection
with the nebulous Part; arranged for the Purpose of a critical
Examination. By William Herschel, LL.D. F.R.S.

lating to the sidereal Part of the Heavens,

XII. Proceedings of Learned Societies,

ROYAL SOCIETY.
Sir
June 30. 1 he Right Hon. President in thp Chair.
Everard Home furnished an Account of his various Experiments
on Rabbits, &;c. tending to elucidate the influence of the nerves
on the secretions. The results, so far as could be ascertained
from the action of living matter after having sustained a me-

chanical injury, were decidedly in favour of the opinion, that
^1 secretions are etfected by nervous influence.
Smithson Tenant, Esq. described A new Method of Double
Distillation by means of Steam, wiiereby double the quantity of
fresh-water mav be raised from salt-water in a ship's kettle, that

His process was illustrated by a
has hitherto been obtained.
drawing, showing how steam can be made to pass through water, and thus contribute to evaporize it, so that an additional
quantity of fresh-water may I)e procured in the same time and
with the same apparatus from sea-water at sea.
An Account of a Scries of Observations on the Formation of
human Bones, made by Mr. Hou-^ham, was communicated by
The author having favourable opportunities
J. Heaviside, Escj.
for
D
Vol. 44. No. 195. Ju/y 1814.
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for observing the origin

began with a

and progress of the growth of bones,
weeks crld, and continued

child or foetus onlv seven

observations at different times for several years.
He inspected the process by means of a powerful microscope, from
which he observed that the arteries seci'ete a mucilage which
forms cartilage: that the cartilage shortly becomes tubular, with
numerous spiculae aroinid it containing phosphate of lime ; that
in the course of time bony matter is coni]>letely deposited ; and
Mr. H. described with great
that, finally, the lamina; appear.
minuteness the various forms which the matter assmned during
the entire process of ossification, and also the structure of the
most perfect Ijones, their nerves, blood-vessels, membranes, peCheivii>ts have long known that if a piece of
riosteum, ^'c.
bone be digested in dihite nuiriatic or nitric acid, the gelatine
and earthy matter are dissolved, and there remains only a firm
hence
cartilaginous substance retaining the figure of the bone
Mr. H.
it was known that cartilnge is a couNtituent of bone.
has now proved that it is the nidus or rudiments of bone.
A paper was read on the Triple Salts called Prussiates. The
author derived his facts chiefly from Proust's experiments, and
after showing that these salts contain no prussic acid, proposed
to designate them by a more correct appellation, according as
they were the result, \\\i\\ a particular base, of the peculiar
compound w^hich he denominated cnrhyoxic acid, taking the
first syllable of the names of its elementary principles, carbon,
livdrogen, and oxygen, to which lie added the termination ic.
The Society then adjourned till Thursday the 10th of Nohis

.

:

vember next.

PROCEEDINGS OF THE FRENCH INSTITUTE FOR THE YEAR 1813.
BY M. CUVIER.
[Continued from

vol. xliii. p. 4C1.]

of iode by M. Courtois, and
the subsequent experiments of Messrs. Clement and Desormes
and Sir Humphry Davy, with which the readers of the PhilosoAfter detailing the discovery

Magazine are already acquainted, the report proceeds:
Another mani;facturer like M. Courtois, enlightened by chemical science, has made an observation which may become imM. Tassaert having for some time conportant to tlie arts.
structed the floors of his soda furnaces with stone, he observed
on taking them down a blue substance which is not to be found
when bricks are used, and in which M. Vauquelin found almost
all the principles and all the properties of ultramarine: it is to
be hoped therefo.e that, by following up this indication, we may
some day or other succeed in imitating nature in the formation
phical

of

lustiluie of France.
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M. Pelletau jun. has remaiked on this
manifested, in the manufacture of soda, a
blue more or less intense, which calcination does not destroy,
and that thi'< colour appears cliiefiy when iron is found in contact with soda not yet entirely freed from sulphuric ackl.
Crude platina, as it is brought from Peru, is a body very
of this valuable colour.

subject, that there

is

much compounded. Besides pure platina, a noble metal, heavier
than and equally unalterable v,-ith gold, it contains iron, copper
and mercury ; and the successive researciies of Messrs. Wollaston,
Tenant, Descostils, Fourcrov, and Vauquelin, also demonstrated
ten years asjo the presence of four metaN, distinct from all those
with which we were formerly acqu^iinted these have been
named palladium, rhodium, osmium, and iridium.
M. Vauquelin has this vear resumed the investigation of these
substances, having read a memoir on the most convenient methods of obtaining palladium and rhodium in a state of purity*.
While M. Vaucjr.elin was thus employed, M. Laugier, his
colleague in the Museum of Natural History, was occupied wth
osmium, perhaps the most curious of ail the metals found in
crude platina, and the oxide of which is volatilized at the heat
of boiling water, gives no colour to distilled vv'ater, but exhales
a pungent odour, and acts so strongly upon the olfactory nerve
These proas to affect the sense of smelling for several days.
perties, and others not less singular, made it a subject of regret
with chemists that it was so difficult to obtain this metal in a
considerable quantity ; but M. Laugier has satisfied them to a
:

When

platina is dissolved in the nitro -muriatic
a black powder composed of iridium and
osmium, and hitherto tliis pov/der alone had furnished osmium
to the chemists
but M. Laugier, having perceived that the
acid, which was used for dissolving the platina, and which is
again separated from it by distillation, exhaled a strong smell of
osmium, supposed that it contained this metal ; and in fact he
foimd that, by saturating tlie acid by caustic alkalis, but particularlvby lime, and by distilling the mixture, a solution was obtained with little trouble, containing a considerable quantity of
certain extent.

acid, there remains

:

osmium, which formerly was entirely lost.
In our report for 1808 we mentioned- the fortunate trials
which had been made in the mines in the environs of Liege, to
obtain on a large scale zinc in a malleable state, and we alluded
to the advantage which might flow from our being able to subIt was also proposed
stitute zii;c for lead in roofing houses.
to substitute it for tinned copper, turned iron, and pewter used in
kitchen and other utensils in daily use. But the Ministers of the
*

See a preceding

article in

D
V

2
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having consulted the Institute on this subInterior and of
ject, the Committees of Cheinistrv and Medicine found that
zinc is too sohil^le bv tl^e weakest acids, by grease, and even h\
pure water: and that the salts which it forms are very acvid,
and in certain cases mcne the bowels too much to admit of this
M. Sage also individually
metal being used without danger.
made experiments, which convinced him that di-^lilled water
when kept in zinc utensils assumed a very decided styptic tastej
and that the juice of fruits cooked in these vessels dissolves a
this
portion of them, and forms salts disagreeable to the taste
is the more vexatious, because the mines in quc-tion contain no
arsenic as others do, and in this respect there is nothing to apOf this M. Sage has furnished a new proof by a series
prehend.
of experiments which he laid before the Class.
Messrs. ^'auquelin and Thenard have given an analysis of the
mineral \vater of Provinz, from which it results that one litre
:

contains

Carbonate of lime
Oxide of iron

0*07(i

MagTiesia

0"035

0-.S.54

Manganese

0*01

Silex

0-026
0-042

Sea salt
Carbonic acid 27 inches 8-lOths

and an inappreciable quantity of muriate of lime and of a fatty
substance ; but the sulphuric acid, as has been supposed, does
not exist in it at all.
M. Thenard has published the first volume of an elementary
Treatise on Chemistry, in which this science, which daily makes
such rapid progress, is exhibited imder its present aspect. The
author arranges the i'acts according to the degree of simplicity
of the bodies to which they belong. After having spoken of imponderable agents, he treats of oxygen, and of the theory of
combustion ; atid passes afterwards to combustible bodies, their
combinations with each other, and those which they contract one
by one with oxygen. The-e last are divided, according to their
properties, into oxides

and

acids,

and the

fluoric

and muriatic

acids are arrviged according to the ordinary ideas, which refer
them to oxygenated bodies. At this point ends the first part

of a work which tlie rapid progress of science has rendered necessarv so scon after other excellent works on the same subject,
and of whi?:h we cannot refrain from wishing to see the speedy
termination by M. Thenard.
The metliwd of positive and direct observation becomes daily
more prevalent in geologA', and more precise notions are hourly
acquired as to the soils of various countries, the general laws of
their

;
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stratification, and the organised bodies of which they con-

tain the leniains.

The stonv beds which contain fresh-water shells only, so
manv of which Messrs, Cuvier and Brongniart have discovered
in
lius

the environs of Paris, and which Messrs. Brongniart, Oniade Hallov, Marcel de Serres, Daudebart de Ferussac, &c.

have particvdarly excited the
about distii)gui-,hing the
Messrs. Marcel de
sliells of fresh from those of salt water.
Serres and Fcrussac have each given in a memoir upon this
subject.
The species alone, according to the former, may be
offered in proof, and not the genera; for most of the genera have
both fluviatile and marine species the varieties even are not
unworthy of notice ; for the same species, according to the observations of tlie author, sometimes changes its form, so as to
deceive those who have not observed the different transitions
and the diificiilty increases when it is required to classify shells
in the fossil state, wlien the epidermis, the hairs, and all the otiier
fugitive characters have disappeared.
There are species, particularly among the operculcfe, which
live both in salt and fresh Avater, and which are consequently
more abundant at the mouths of rivers and we may observe
among fossils traces of this habitude; for our fresh-water beds
contain in certain places a species of the potamidus, a genus
have recognised

in other countries,

attention of naturalists,

who have

set

:

:

at the mouths of rivers.
Serres visited on purpose the salt-water pits on
the shores of the Mediterranean, in order to examine the shells
which tiiev contain he there observed paludines similar to those

whicli

is

also

met with

M. Marcel de

:

in the environs of Mentz, where sefound.
A geologist who had confounded these paludines with one of the hulimi of our freshwater fctrata, concluded that the latter are sea shells as well as
tlie others ; but dc Serres clears up this mistake, and shows tliat
t'ley are not only species, but different genera.
This observer has examined the limits of these migrations of
animals and plants from salt to fresh water, and vice versa.
He ascertaine that no animal and no plant can resist a brine
of eight degrees he has distinguished, both among animals and
plants, the species which adliere to the shores of the sea on account of the sand, and whicli can exist in other sandy places
also ; those which are attracted by the salt alone, and which
exist very vvell in salt pits or lakes at a distance from the sea;

which form extensive beds
veral sea shells

are

also

i

:

and, fm^dly, those which require the sea as

move from

it is,

and do not re-

it.

These observations prove that

it is

D3

not always easy to decide
if
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a fresh-water one ; but they do not weaken
immense beds where there are only shells
well known to be of fresh -water origin; and thev even account
for our also finding these shells dispersed in beds of marine
formation.
M. de Scrres places the lignites or bituminized woods among
the fossils which are nnwt frequently mixed with terrestrial and
fresh- water shells and this renders it probable that these woods
have grown on the spot where they are now found, besides
agreeing with all the other facts, which show that the surface of
the present globe was dry, and peopled with animals and terrestrial vegetables, previous to the last irruption of the seas.
Two young and expert naturalists, Messrs. Desmarets and
Leman, have found ia the fresh-water strata of our neighbourhood, even shells of those small eiiinmostractcB which are called
cypris, and even the seeds of the plant known by the name of
These seeds had been taken for shells, and the name
chara.
oi oyrngoni'es was given them.
The geological system of the environs of Paris, which formed
the chief object of the observations and discoveries of Messrs.
Brongniart and Cuvier, is now followed up with great zeal by
Messrs, de Tristan and Bigot de
several learned naturalists.
Morogue have carefully described the districts adjoining the
Loire; and M. Omalius de Halloy, mining engineer, in following

if

a shell

is

a

salt- or

the fact of there

beii\i^

;

inquiries, and those of our associate M. Desmarets,
The
occupied in laying down all tlie boundaries on a chart.
beds of this system deposited upon chalk rc])resent an irregular
and curvilinear trapezium, of which the southern side parallel
to the Loire runs along this river on the south from Cosme
the eastern side passes near the towns of Monto below Blois
Nemours, Montereau, Villenoxe, Sezanne, Epernay,
targis,
Laon, Crepy, and La Fere the northern side near the towns of
Chaunv, Noyon, Coiupiegne, Clermont, Beamnont, Chaumont,
and Gisors ; lastly, the western side descends by Mantes, Houdan, Epernon, Auneau, and along the Loire to the vicinity of
Vendome, fnnn which it rejoins the Loire at Blois. All this
space is surrounded with chalk ; and the chalk, in which M. de
Hallov has recognised three very distinct modifications, is surrounded itself, except towards the sea, with a compact calcareous substance usore ancici:t, which forms a great part of
Berry, Burgundy, and Lorraine, extending to Vosges, and which
reappears beyond the Black Forest in Franconia and Hesse.
The formations of lie system of Paris send out various ramifications over this chalk, while the agriculture, industry and resources of a district are frequently detailed by the geology of its

up these
is

;

;

;

soil.
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M. de Halloy

&.>

on foot, and was not
disheartened either by the badness of the weather or of the

soil.

visited all these places

roads.

M.

Brongniart, a corresponding member of the Class, has
France equally interesting in a geological point
of view, viz. the department of La Manche and M. de Halloy,
who followed his steps, confirmed and completed part of his
ob>>ervations.
From the desevipUon given by ^I. Brongniart of
the rocks of this country, and of their nmtual position, it results,

visited a part of

:

what were denominated as granites properly so called, belonged to that other kind' of rock called syenite by Werner,
and characterized by the amphibole which enters into its comthat

from its formation being much more recent
than that of the true granite. These systems of La Manche
repose on schists and other rocks long posterior in formation to
the granite: it even appears that in certain places they have
under them calcareous matter containing fragments of organised
bodies ; a fact which would be analogous to that observed iu
Nonvay by M. de Bncli, and from which we might conclude
that there were also ])recipitations of crystallized rocks, after
manifestation of life in the waters which anciently enveloped
the globe.
I\L Brongniart, who is occupied with a general Treatise of
Geology, has presented the plan according to which he proposes to distribute tlie rocks, /. e. those aggregations of minerals
position, as well as

which coaijiose the crust of the present globe.
))rinciples at present

recognised by

all

naturalists,

Apj)iving the

he wishes the

bases and the details of the whole of liis method to rest on
characters taken from the rocks themselves; and he rejects all
those which might be taken from their natural position on the
globe, which belongs to tlicir history, but not to their systematic
division
lie separates the rocks, and leaves among the simple
minerals the mineral substances which appear to be simple to
the naked eye, and the heterogeneousness of which is manifested
only I)y wasliiiig and other operations, which, without being re:

garded as chemical analysis, nevertheless

alter the

appearance

and texture of tliese substances such are the schists, argil, &:c.
Rocks so reduced, or, as M. Brongniart expresses himself, the
mixed rwki, are subdivided into crystallized and aggregated
;

:

the former have their parts in proportions nearly equal, or rather
one of tliese parts prevails over the others in the former case the
genera are established according to the essential substances, i.e.
those wliich are constantly there: in the latter case, according
to the base,
e. the prevailing substance: and in both cases
the number of component substances, and the structure resulting
:

?'.

from their mode of union, serve to distinguish the species.

D

4

The

;
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The aggregnte rocks

are divided according as the cement which
them is more or less apparent, and according to the nature
of this cement and the grains which it a;;ghitinates.

unites

In this work, so important for serving as the l)afiis for the
History properly so called of Rocks, the author has throughout
preserved the names given them by M- Ilaiiv in the arrange-

ment which he

has made of them in the Museum of Natural
History.
M. iirongniart has also represented to the Class the division
which he thinks ought to be e>.tal)lished between rocks considered with respect to the date of their formation, and to the

remains of organized bodies which thev contain, and which are
the strongest marked indications of those aeras.
Underneath all
the rest are the gi'anitic strata, without organized bodies, and
the most ancient with which we are acquainted the soils which
cover them contain but a small quantity of organic remains, and
almost all are zoophytes a third series, that of the svenitic
strata, yields none, as if their production had been suddenly in:

:

in the fourth series shells begin to appear, and
terrupted
chiefly those which are called conma Ammonis : the fifth and
sixth classes of strata are characterized by the grvpliites and the
:

lastly, there are strata
cerites, which prevail among their shells
the distribution of which is so irregular that we cannot classify'
these are trapp rocks on the one
them, in the order of time
hand, and on t!ie other those which result from tb.e ejections of
With all these groups, strata of transport are mixed,
volcanos.
productions of violent motions occasioned by revolutions, and
•which are sufficiently correct indicators of the moment at which
:

:

each has commenced.

The well known phaenomenon of the

fall of the leaves in autumn
the subject of some discussions with respect to its causes,
and still gives rise to various observations. M. Carnot, member
of the section of mechanics, but whose active mind embiaces
every department of science, having remarked that certain trees

is still

begin to throw oft' their leaves from top to bottom, anrl vice versa
M. Palissot de Eeauvois, member of the section of botanv, has
He found that in
inquired into the cause of this dift'erence.
general the species in which the aut'amnal shoots consist of
simple prolongations of the extremities of the branches, are first
stripped at bottom, and that those in wl.ich this shoot takes
place by small lateral branches, begin to tln-ow off the leaves at
top ; or, m other words, that the last grown leaves are also the

which fall off. Duhamel, who had made a similar remark,
was astonished that those leaves which ought to be most tender
esisted the frost longest this proves that it is not the frost which
makes the leaves fall off, but that their fall is a necessary and

last

:

'
'

'

CO-
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ordinate effect of the process of vegetation ; and that either by
the develop nii^iit of the shoot, or by an interior alteration prepared by nature, the petiole is detached when t!ie progress of it*
nutrition has brought on the moment when the texture ought to
be dissolved which served as it? lien. Thus When a tree, from
any given cause, perishes in the season of vegetation, its leaves

preserve their adherence.

We know

that several flowers open and shut at certain hours,

and that heat and humidity

iiiflnence this phaenomenon.
M.
Desvaux, a botanist of Paris, lias made some observations in this
respect on the me^einbnanlhcivinns, plants in which these alternate movements are so remarkaide, tliat their generic luime has
been taken from the circumstance and he has found that the
cause resides not in the corolla, as has been supposed, but in tlie
cah-x, which by closing forces t!ie corolla to obey its contractions
;
;

so that, if we cut off the calyx, the corolla ren'nains expanded at
night as well as by day.
M. de Mirbel, our colleague, has this year presented us with
two series of researches ; the first on the seed, and on the membranes which cover it; the second on the pericarp, i.e. the receptacle in which the seed is lodged.
He has inquired in the
first place, to what extent the analogy established by Malpighi
may be regarded as exact, between the tunicas of the foetus in the
womb, and those which envelop the seed of plants. The embrvo
composed of the plumule and of the radicle being considered "as
a foetus, Malpighi thought he recogni'^ed in the testa, or external
tunic, the representation of tlie chorion, and in the tegmeii, or
interior tunic, that of the amnios : the/jcr/sperwappeared to him
to represent the liquor amnii in which the foetus swims.
M. de
Mirbel finds, on the contrary, tliat originally the seed is only a
mucilaginous and continuous cellular tissue, one part of which at
first becomes the embryo, and the rest afterwards forms the perit\y^Tn\ and seminal tunics, without our being able to say that the
embryo at any period floats in a liquid. Tiie mucilaginous state
of this tissue, and its transparency, may therefore have suggested
the inaccurate comparison made by Malpighi.
M, de Mirbel, passing to the examination of the pericarp, succeeded in referring the forms of it to a general law, which, deter-

mining what

is essential in this
part of the vegetable, reduces
almost to nothing the anomalies which it seems to present in
certain families.
The general type of every pericarpian capsule
appeared to him to be represented by a small box flattened on
the sides, and composed of two valves the union of which forms
two rims or two sutures, one crooked and the other straight, and

by which tiie vessels pass which go to these seeds, eitiier from
the body of the plant, from the style, or from the organ which
transmits
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transmits

tlieir

This disposition is evident
leguminous plants, such as French !>eans,

fecundatiu!? power.

in the husks of tlie

V/e perceive it also very distinctly in tiie kernels of
almonds, cherrie^', &c. one of the sides of which exhibits a fiurow
and sometimes a channel which indicates tiie passage of the
vessels.
M. de Mirbel gives the name of cumare to a simple
The plants just mentioned have only
cajjsule like the above.
one for each flower. When there are several, tlicir seminiferous
or vascular sutures are always on the side of the ideal axis of
the fruit ; and if we represent them as soldered together, they
form a single pericarpiau hox, divided into several compartments,
and bearin.g the seeds along its central axis. It is thus that in
one and the same family the caviares are sometimes distinct,
sometimes united according to the genera, as we see in the
rnviinculi and the rutuctcv : it is thus also that certain camares
which are soldered at first are separated at the aera of maturity,
as in the moss rose, euphorbhim, the htiia crepitans, &;c.
These ideas being once admitted, we find that pericarps very
peas, Lvc.

sight, are nevertheless only slight modifications
design
but as it also ha})pens that very remote
families have pericarps similar, it is rare that we can draw from
this part characters proper for enabling us to group plants well.

different at

of a

first

common

:

not the case with the internal structure of the seeds,
much in the various groups, and very little in the
interior of one and the same group ; and this partly induced
M. Mirbel to divide tlie family of the orange trees of M. de .lussieu
into four families viz. the auranliaccce, already very much circumscribed by M. (yorrea; the olucmecPy which comprehend the
(ilax, the Jissila, the heisitria and the ximcvia ; the llieacece,
in which are included the tea plant and the caiuciia; and the lernstrc7i:ice, in which are included the ternstroinia a.\\A\.\\Qjresiera.
The family of the olacbieas does not comprehend the xivienia
epsypfc'i^fh of which M. Delille has properly made a new genus
under the name of Balaniles. Tliis vegetable, which we do not
as vet know how to classify, presented to M, Mirbel a character
which is perhaps unique in vegetation. Every botanist knows
the glandular body which is placed under the pistil of many
flowers, and to which the name of disk or nectary has been given ;
it exists in the balanites in the form of a purse ; tiie pistil is at
first shut up in it entirely, and does not appear ; but by growth

This

which

is

differs

;

separates the sides of the purse, and becomes visible.
M. Henri de Cassini, the son of one of our members, whose
botanical labours we noticed last year, impressed with the idea

it

develoi)ed bv sound naturalists, that a classification, to be corought to be founded on the ensemhle of the characters, has

rect,

this year directed his attention to the

stamens of the great family
of
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of plants knovi'n by the names of compositce, syngeneic fp, and
synaTiiherice; in which he has discovered several peculiarities

unknown. No botanist, for instance, had remarked
the articulation which se])arates the thread in the vicinity of the
anthera, a character which INI. de Cassini has found to be much
more constant than that of the union of the antheree among
themselves.
Me promises to give us his observations on the

hitherto

and the seed ; and as it cannot
be doubted that he has paid the same attention to these inquiries
as to his foriner comrauuications, no family of plants will be so
well described.
Botany may expect much from such a student,
if, after having minutely described a family so natural that we
may almost regard it as a great genus, he should exercise his
sagacity in these equivocal families, whose varied characters
render tlieir limits uncertain.
Vegetable physiology, like all the other branches of science,
presents abundance of these difficult questions, of which nature
does not furnish an evident solution, and winch will long continue
to be an object of discussion among botanists.
Such, among others, is the question respecting the existence
of the sexes in the plants knov.'n by the name of the cryptogamuus. Many botanists, disappointed by the difficulty of discovering their organs, concluiled that these vegetables might exist
without sexes, and propagate by bulbs or simple buds, as well as
certain animals, such as the polypi, whose reproduction certainly
Others, on the contrary, struck with
takes place in this way.
the complication of the apparatus for reproduction in the ferns,
the mosses, &c. could not believe that a kind of propagation so
simple as that of the buds could have rendered necessary organs
They endeavoured therefore to disso multiplied and various.
cover the stamens, the pollen, the pistil, the seed-, the embryos,
and all the agents of fecundation, which are so palpable in ordinary plants ; but as the analogy of form quits them, although
thev are united as to the principle, they diverge in its applications.
Thus, what one takes for the pollen, another regards as
the seed, and vice veriu ; so that these sexnalists (as they are
called) have no fewer disputes among them than their common
adversaries, or the agdviiils.
The preIn former rejxnts we have noticed these disputes.
sent year has revived one respecting the great work of M. DesWe know that these
vaux, on the family of the lycopodia.
plants (recently separated from the other mosses by botanists),
carry in small capsules a yellowish dust very combustible, which
is well known by the name of powder of lycopodium, and which
ib used for various purposes.
Its resemblance to the powder of
the anthers made M. de Beauvois regard it as a true pollen.
corolla, the ovary, the pericarp,

According
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According to some observers, however, it does not burst in water
like pollen ; and it is admitted by ail, that when it is spread on
the ground it grows, and produces lyco])odia. But the former propetty is not of an essential nature ; and M. de Beauvois ascribes
the latter to small j^lobules, which he has distinguished among
so that,
this du-.t, and which he regards, as small bulbs or eyes
according to him, it is not the yellow dust which springs up, but
As to the
these })ulbs, which cannot be separated from thein.
true seeds which the pollen would be destined to fecundate,
?vl. de Beauvois finds them in other capsules, placed sometimes
between and sometimes imder the former, aiid containing only
small round seeds, transparent and larger than those of the yellow
pcvt'der.
But these peculiar capsules have only been found in
about one third of the various species of lycopodia, and they
have been looked for in vain in the rest.
M. Desvaux agrees almost entirely with M. de Beauvois as
to the facts, but denies the conseOjUences lie sees nothing in the
vellow dust but bulbs or eyes, or, as he calls them, propngnlts,
which have no occasion for fecundation i:i order to germinate.
The other seeds observed by M. de Beauvois are merely, he
sap, if we may judge from their small number, their transparency, and irregular figure, abortive propagz/les.
M. de Beauvois answers, by showing that all the definitions
which the most learned botanists have given of the seed are applicable to these globules ; and setting out from the principle
diat the existence of a seed presupposes that of the female sex,
and that the existence of one sex implies that of another, he ad;

:

heres to his first ideas.
His antagonist replies, that
cording to the received ideas
these same ideas are disputed,
structure, recognised in all the

a nominal definition formed accannot decide a process wherein
atid that the visible characters

seeds, are far

from being

of

verified

on account of the smallnessof the object.
The
find that the discussion now becomes metaphysical.
only method of ascertaining the point in the eyes of hesitating
physiologists, would be to operate the fecundation of what we
regard as pistils by means of what we regard as pollen but who
could flatter himself with making on organs so delicate, the experiment which has so plainly demonstrated the existence of
here,

We

;

the sexes in

common

plants

?

M. DesvMux has given besides a methodical distribution of all
the known Ivcopodia, adding some subdivisions to those establisl.ed by M. de Beauvois in a preceding work on the same subject,

and taking

for his principal ba?es the existence of the

two

and the division of the capsules into compartments more or less numerous.
M. Decansorts of capsules,

:
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Decandolle, of Montpeiier, has made known some parasite
mushrooms of a nen- i2;enus, which he calls rhizocione.^, or deatk
of the routs, beciuise they attach themselves to the roots of the
M. Persoon had united,
plants, and speedily destroy them.
under the head sclerotnti;!, the fleshy fungosities in the interior
like truffle^, but without those veins which give to the consisHedwig had separated
tence of trufHt^ a marhled appearance.
from them the trys'inhcs, which exist on the surface of the leavete ;
biit "vve might siill obser-\'e in those which remained, characters
one genus not essentially parasufficient to fmnish two genera
sitic, growing on dunghills and among putrid vegetables, has
another (and to this the rhizoctones
neither roots nor fibres
belong) sends out simple or ramified filaments, grows on the roots
©f livir.g plants, attacks them externally, and kills them by abThey are multiplied with rapidity bv
sorbing their nutrition.
means of these filaments, which propagate them from one plant
to another, and thus occasion contagious diseases, from which
nianv of our luirservmen liave suffered severely.
We lyere well
acquainted vith one species only, which produces the disease too
well known in the Gathicls by the name of dealli of safron.
Another, which M. Decandolle descrilies for the first time, exercises its ravages on lueern, the roats of which are lightly embraced by its threads, which are of a fine lake colour the stalks,
when thus attacked, become yellow, and die speedily and as
the champignon is propagated by radiation, vve soon see in the
liicern fields many circular spots tlius deprived of vegetation.
The author reconmiends planters to dig around the infected
places deep ditches, to prevent the creeping filaments from
spreading, taking care to throw tlie earth within the circle, in
order not to extend the evil instead of checking it.
One of the most difficult points in botany consists in fixing
accurately the limits of the species, not regarding as such the
varieties of soil and climate ; and the chief way to avoid this
error, is not to admit among the characters of the species the
peculiarities of organisation, the mutability of which has been
ascertained beyond a doubt.
M. Desvaux having applied this
method to the rose trees, and perceiving that several of their
pretended species differed only in characters which were various
in the same individual, succeeded in reducing considerably the
nominal species of this genus. He has shown, for example, that
the common wild rose (rosa caninoj presents twenty-one varieties, the differences of which might be expressed by descriptions,
but which pass insensibly into each other ; and that thirteen of
these varieties have been improperly raised to the rank of species
by certain authors six otiicr pretended species have also been
displaced from this raiikj and assigned to the ruse of the alps

M.

:

:

:

:

:

five

;
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If the same rigorous severity were
the hed»e rose, &c.
e\teiuled to the wliole of natural history, it woiihl be greatly
simplitied and elucidritcd ; but naturalists, to attain this ob-

five to

,

ject,

the

must renounce the vain honour of augmentinc; without end

list

would

M.

of

known

species.

certainly be
Delille, a

more

the present state of scieiice there

1(1

real giory in dimlnishinsj this

list.

meniber of the Institute of Egvpt, read to the

Class a very interesting history of the ])lants, wild aiid cultivated,
He intends that it shall form part
of that celebrated country.
of the great work on Egypt, to which so many men of talents
and learning have contributed, and \\Iiicli is published with a
magnificence proportioned to the grandeur or an enterprise of
The author diwhich it will be the most durable monument.
stinguishes the plants peculiar to Egypt fr^un those which are
carried thither by the inundation of the Nile and the winds of the

Desert, and from those which are
fixes the limits assigned to

common

he
long and narrow

to other countries

each species in

this

:

by the latitudes, by the qupJity, more or less saline and
he makes known the variations
or less sandy, of the soil
produced by each soil on the plants which grow in several soils
valley,

more

:

and he carefully explains the species cultivated, and the at^
tention whicli each requires on account of the climate peculiar
to that comitry, and perhajjs unique in its kind throughout the

world.
details,

We have to regret that a work, essentially composed of
cannot be more fully noticed consistently with the limits

of this report.
M. Decandolle has published an elementary theory of botany,
in which he explains all the varieties of form and combination of
the organs, as well as the terms by which they are expressed,
establishing the rules of every reasonable nomenclature, and giving a general theory of the methods of distribution, and particularly of that which is called 7wtyral, because it is founded on
the essential relations of vegetables to each other. He enters on

head into various considerarions, which are peculiar to himas to the value of these relations, and on the organs and
conformations of organs in which they ought to be found
he
suggests new views or differences in appearance very considerable between certain vegetables, and v^hich nevertheless arise
from the abortion or unnatural junction of some of their organs.
Setting out from th.e species in which this abortion or junction
is openly manifested, he proceeds to other species where these
phaenomena are not visible, and \''h!Cii they must take for granted
from analogies similar to the hypothesis to which men of science
have recourse when they are deserted by facts, in order to leave
no vacancies in tiie chain of their developments. These methods might be dangerous in less adroit hands, but M. Deeanthis

self,

:

dolle

French Prize

work

Qiieslin?!s.

6.1

made

a moderate and iiipenious use of tliem.
His
must be of great service, by ii.itroducing more of a philo-

dolle has

sophic spirit into a branch of natural history too much abandoned to routine, and which still reckons among its followers too

manv
M.

servile imitators.

de la Peyrouse, of Toulouse, has published an abridged
account of the plants of the Pyrenees, in one vol. 8vo.
This
work, which wa"^ a desideratum in botany, is chiefl^" gathered from
the numerous journeys made by the author in this interesting
chain of mountains, and comprehends the abridged descriptions
of all the species which have been observed there, either by
himself or by his predecessors, arranged according to the system
of Linnseus, with the names of the places where tiiey grow, and
the best drawings of them wliich were to be procured.
The
work is, upon the whole, an important addition to the French
Flora, and an excellent guide for those who wish to visit the
interesting mountains of tlie Pyrenees.
[

lo be continued.]

XIII. IntetUgence and Miscellaneous Arlicles.

\)n Monday the 3d of .lanuarv 1814 the Class of Physical and
Mathematical Sciences of France held their first annual meeting.
Chevalier Halle presided, and the following was the order of
their proceedings

:

After the announcement of the prizes for the year 1814,
M. Biot read A discourse on the spirit of invention and inquiry,
as connected with the sciences.

M. Delambre read a notice on the life and WTitings of
M. Malus, chief director of the Polylechnic School, and of Count
Lagrange, both deceased.
M. Palissot de Beauvois read a paper on the way in which
trees lose their leaves in autumn.
The meeting was terminated by a notice of the life and writings of M. de Sausure, bv M. Cuvier.
The Class proposes as the mathematical prize question to be

The theory of
decided in .January 1816, the following subject
the propagation of waves on the surface of a ponderous fluid of
an indefinite depth. The prize will be a gold medal, value 3000
francs.
The papers to be transmitted before the Ist of October
181.5.
The result will be announced on the first Monday of
:

January 1816.
The Class had for the second time proposed as the subject of
an extraordinary prize, " The theory of the oscillations of elastic ianiinae/' which was to have been decided at the present
meetiu''.
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Rifci Literary

Two

meeting.

No.

2.

was

and Fhilosophical Sodely.

essays were received

totally

;

that whieh was marked
sultject of discussion in

uucoimectcd with the

the contemplation of the Class.

No. 1 had for its device these words of Bacon
muxhnuin progressil'Ui scie7itiarj;m et novis pensis ac

Tlie essay

Srd

/(uisf

.

:

prnvi/idis in iisdem su.^ripie/idis olstncnlum dcprehenditur in
desperntionc Iwmhiinn ct siippdsilwnt' inipossih'dis.
The analysis

which the author of

this

memoir has employed

to attain

been judged altogether inaccurate, and this equation even seemed in no maimer to result from
but that part of the memoir which contains the
this analysis
comparison of the theory with the experiments of M. Chladni,
being drawn up with accuracy, and leading in general to satisfactory results, the Class considered it worthy of honourable
mention.
The same subject is again proposed on the same conditions
viz. a gold medal of the vahie of 3000 francs, to be awarded on
the first Monday of January 1816.
Tlie Class had proposed as the subject of a mathematical
prize question, to be decided at the ])rescnt sitting, the follow" Determine by calculation, and confirm by experiment,
ing
the manner in which electricity is distributed over^ the surface
of electrical bodies, and considered both as insulated and as in
presence of each other
for instance, on the surface of two
electrified sph-eres, and in presence of each otlier.
In order t»
simpli'iy the problem, the Cass only requires the examination
of the cases in which electricity spread over every surface remains always of the same nature."
None of the papers transmitted in answer to the above having
been deemed worthy of tlie prize, the question was withdrawn.
The Class has not been [iiade acquainted this year with any
work which merits the prize for Galvanism, as instituted by
Bonaparte.
The medal given Ijy Lalande " for the observation of most
interest or the memoir of most utility to astronomy, which shall
have appeared in the course of the year," has been adjudged to
M. d'Aussy jun. as a mark of encouragement, and on account
of an extensive work on the perturbat'ons and elliptical elements of the planet \'esta. Th.is young astronomer is also advantageously known from the elements which he has given of the
his fiindamental equation, has

;

:

:

;

orbits of several comets.

A

and philosophical society has recently been estaThe members meet twice a month to consult
as to the best means of diffusing knowledge, and facilitating the
study of political oeconomy, natural history, chemistry, and
comm«rce.
literary

blished at Riga.
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commerce. Their more immediate objects are the extirpation
of idolatry amonj!: the inliabitaiits, and the establishment of precautions against

tlie

rava'res of fire.

Mineral water of Roisdorff, a village about a league from the

M. Petazzi has analysed this
Rhine and four from Cologne.
v,-ater, which rises in a well above 17 feet deep and 5 wide, in an
alluvial soil mixed with blocks of trap, and gives the following
In foiu- litres (about 8-4532 Englihli pints) he
as its contents.
found 2-:33.56 litres (or 160 English cubic inches) of carbonic
gas muriate of soda 4*206 grams, ditto of lime 0*337 ; sulphate
of soda 1-163, ditto of lime 0-217; carbonate of soda 3-544,
ditto of lime 0-326, ditto of magnesia 2-809, and silica 0-043.
Total 12-705 grams, or I9G-216 English grains of sohd matter.
Its specific gravity to distilled water is as 1'00S9 to 1-0000. The
analysis was made when the water vyas at 8^ degrees of the cenThe spring is
tigrade thermometer, that of the air being 12°.
within 80 feet of a well of pure water, and about 160 fiom a
'

;

strong chalybeate one.
Literature and the Sciences have been cultivated in Poland
notwithstanding the occurrences of the last year. Count Sierakowsky has published at Cracow a magnificent work on Architecture, i!i two volumes folio, one of which is fidledwith plates.
written in the Polish language, and the periodical works
It
pii))lished in Poland sjjcak of it in the following terras : " Architecture has been studied by various Polish authors; but none
of their works have been brought to a conclusion, because the
printing of them has been constantly interrupted by the misi-*

fortunes of the country.

A

short time previous to the last par-

kingdom. Count Stanislas Potocki had formed an
Architectural Society, with the view of publishing a Polish work
en architecture, and Count Sierakowsky was a member of that
society
but at the period above alluded to the project was
abandoned, and the society dissolved. The latter nobleman,
however, persisted singly in collecting materials ; and the work
he ha'' now published is the result of twelve years labour and
tition of the

;

It
personal sacrifices, having published it at his own expense.
divided into three parts
the first part treats of beauty, the
fiecond of convenience, and the third of the construction of
buildings public and private.
The author, having formed his

is

:

taste in Italv, has introduced into the second volume, which
consists entirely of plates, drawings of the finest public buildings
in Rome, such as the Circus Maximu'^, &c. In short, the work

embraces every department of architecture from the cottage to
the palace, and from the cistern and the ice-house to the acjueVol.44. No. 195.^«/y KM4,
duct.
E
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Bavarian Academy.

The work

upon the whole the more meritorious, as
having been executed amid all the calamities of war.
The
author was formerly Conservator of the Crown of Poland, Chevalier of the Order of Stanislas, and Rector of the University of
Cracow.
duct.

is

At the

last anniversary meeting of the Royal Bavarian Acaof Sciences at Munich, M. Bader read a Discourse on
the Possibility of determining the Principles of Eth'cs by Reference to the Physical Sciences.
M. de Scbrank read an
ingenious Dissertation on the Influence of mental and bodily

demy

Temperament
scientific

in furthering the Progress of the Sciences,

Occupations.

IVI.

and on

Schlichtgerol, Secretary General to

the Academy, recapitulated the proceedings of last year.
The
library, he observed, had been greatly augmented ; the botanical
garden enlarged, and enriched with many new plants; and a donation had been made of the literary collections of the late Professor Schraiber of Erlangen.

The

Philological and Philosophical Class of the above Acadeproposes for the year IS 15 the following as the subject of a
prize question : ''As the writings and doctrine of Plato have
been hitherto the subject of numerous jihilological and philosophical inquiries, and their success depends in an especial manner on a correct knowledge of the authenticity and chronological
order of the writings of this philosopher, the Academy wislies
that the learned should turn tlieir attention to these subjects."
In consequence, all men of letters who are acquainted with the
works of Plato are invited to state what treatises in his name
are of doubtful authenticity, and in what order those are to be
taken which are avowedly authentic.
Memoirs on this subject
must be transmitted on or before the 20th of March 1815.

my

The

prize is 50 ducats, and the successful work
the property of the Academy.

is

to

become

M. Schoen, Professor of Mathematics in the University of
Wurtzburg, has recently published at Nuremberg a mathematical work entitled " A Complete Tiieory of Astronomy, with
a Supplement concerning the Calendar; preceded by the
Theory of Conic Sections and some Curves of the higher Orders;
with four tables and eight engravings." In this work M. Schoen
supposes the reader already acquainted wi h spherical trigono-

metry and the first principles of algebra. The treatise on conic
sections and other curves, only contains what is necessary to the
understanding of the science which forms the principal object
of his work, and from which it is in other respects entirely diThe author does not follow the analytical method,
stinct.
thinking

.
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He
too pregnant with difficulties for beginners.
discusses in particular every curve of the second degree, and
Among the
afterwards shows their analogy with eacli other.
thinking

it is

of the higher orders, he treats in detail the cirsoid
and conchoid ; and, passing to the transcendent cnrves, gives as
examples th^ cycloid, epicycloid, and hypocycloid.
His astronomy commences by an introduction perhaps too

curves

short for beginners

:

a few pages are only devoted to the chief

phaenomena of the heavens, such as the diurnal motion, the apparent motion of the sun, the determination of the equinoctial
points, &c.
These observations lead to ^ description of the
horizon, the equator, and the ecliptic, on which

all

spherical

astronomy depends.
In theoretical astronomy, the author treats of eclipses at very

The use of
great length, and so as fully to attain his object.
the eclipses of the moon in the determination of geographical
distances, might perhaps have been better placed after the details

which he subsequently

gives

on the subject of the figure of

the earth.

M. Schoen thinks that the mean barometrical height ought
to be smaller under the equator than in the temperate zones,
Nevertheless, acconsidering that the gravity is there less.
cording to the known laws of hydrostatics, the absolute weight
of the air ought to be equal over the whole surface of the sea,
thus, in oider that
abstraction being made of the temperature
an equilibrium may subsist, the column of mercury must neces:

be higher in places where the weight is not so intense.
variations of the barometer, caused by the increase and
diminution of the temperature at different heights, are explained
in a novel manner which deserves the attention of men of science.
The laws of Kepler are only exhibited in a historical point of
view, since they may be inferred from the preceding part of the
work.
M. Schoen gives an indirect solution of the problem of
the mean anomalv and the true anomaly.
The article in which the author treats of comets would have
been more complete, if he had given a method for calculating the
orbit of these extraordinary bodies by means of their apparent
course.
Lalande, Laplace, or Olbers, could have furnished him
with the requisite materials.
Tlie article on perturbations is
not very extensive, but it is sufficient to give a very correct idea
of this remarkable ))hKMomenon. The Appendix contains the
sarily

The

history of the Calendar, the comparison of the aara of Nabonosor with ours ; and, finally, the ordinary principles which are
Upon the whole,
necessary for the dr- wing up of our calendar.

the work is more adapted for those who have gone through a
course of astronomy already than for begiimcrs.

E
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Antiques,

A

great

numher

of antique vases have recently been discovered
kingdom of Naples, in a most magnificent
Two of these vases are peculiarly interesting to

at Cariosa, in the

ancient tomb.
One of them is of a most extraordinary size,
the antiquarian.
and its equal has never Ijeen yet discovered. It exhibits thirtysix painted figures, besides many emblems in various compartments, probably alluding to the labours of Hercides. On the
neck are two elegant cars drawn by four superb white horses,
being the chariot of the Sun and of Aurora. At the bottom
there is a tetrastyle temple of the Tuscan order, in which as if
in a niche are two personages of a dignified appearance, who
seem to be Pluto and Proserpine. Lower down tliere is a Hercules armed with his club, combating Cerberus, besides various
other figures not yet found out.
This vase, although very fine, is nevertheless, with respect to
design and delicacy of workmanship, inferior to the other, which
is smaller, and presents twenty-eight figures also in different
compartments. We there find likewise the cars above described,
and the tetrastyle temple ; but we also read in the architrave
of the temple, in excellent Greek characters, KPEONTEIA. On
the left hand there is another figure, under which is written

irrOTHS

and on the right hand there is a female, over whose
head we read MEPOFH. Higher up are the two letters ZN.
We also see on the left an interesting image of Death,
EIA fl AON AHTOT is written over it. This image is represented in company with another wrapped in a black cloak, and
with a menacing visage.
Upon the head of the latter is a kind
of two-curled wig.
In the middle of the inner compartment there is a figm-e representing Fury, OISTPOS, and on
the two sides two other figures
that on the left representing a
man (.lason) lA^^flN, who is about to throw himself down; the
other is Medea, MHJEIA.
All the amateurs and antiquarians who have seen the above
vases prono'jncc them to be the most valuable in Europe, on account of t-'ie.r size, thevarietv of the figures, and ihe delicacy of
the design.
The tomb in which they were found is hollowed
',

;

out of the solid stone.
In the inside there are bas-reliefs representing hunting-matches
there were also found in'-ide two
casques, i cuirass, tv^-o pieces of leg armour, and a kind of ornament i ; the cuirass ; all of which were gilt. Vases were
also found without any figures or ornaments.
The nianber of
figures on each of the two great vases amounts to fifty.
A detailed account, with drawings, is about to be published.
:

A variety

of antiquities have been recently discovered in the
and particularly among the Tartar steppes

environs of Astracan,

in
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in Russia.
They consist for the most part of mud \valls, on
which are placed statues of stone coarsely carved. They seem
to have been executed by a Mongol nation, if we are to judge
from the c-^stume and workuiunship. One of the most remarkable monuments of this kind is to be found near the village of
Pribchiboriskoi, in the vicinity of Actuba: it is nearly a hundred and fifty feet in circumference, and three fathoms in height.
The water used for the walls is a compound of lime, pounded
charcoal and sand, and it is as hard as stone.
It seems as if
this monument covered the grave of some prince; for there were
found in it, as well as in some other tombs in that countr}',
jewels, ornaments, armour, and vases.
The ruins of the great
city of IMadscliari are in good preservation, and form three
groups.
The middle one is the most considerable it consists
:

in elevated squares half a league in length.

The foundations
some buildings

of the ancient houses are eai-ily distinguished ;
in stone are exceedinglv well preserved, but most of them have
been constructed of brick ; thev are from four to nine toises in
height, and of a jjyrarnidal form.
Tombs and mausoleums are
found in various parts of these edifices the wall is so highly
finished, and in such a good style, tliat it is scarcely credible that
it could have been done by a nomade race.
It may be reasonably concluded that civilized nations have formerly inhabited
those countries.
These remains of antiquity will speedily disappear, without doubt ; for the present colonists are dilapidating
them for the purpose of building their houses.
:

The excavations of Pompeia are pursued with the most unremitting zeal by the Neapolitan Government.
The most recent
discoveries have been three new magnificent tombs adorned
with sculpture, and a hall which is supposed to have been the
court of justice, and which is decorated with a triple row of
columns.
Bronze stoves were also found in the same place, of
a most beautiful form, with a Faun and a Bacchus two lieet
high and exquisitely formed.
Lastly, a small bronze Gladiator,
precisely similar to that which has been already so much admired, and which is in the attitude of supplicating life from the
pectator.'.
A short time ago, there was also found a beautiful
silver vase which seemed to liave been used in religious worship;
it is covered with figures in relief, and resembles in form that
of the (m))erial (Cabinet of France, which has been published by
Caylus and Dom Martin. There is a third vase quite similar in
the cabinet of the late Cardinal Borgia.
There has been discovered in the Cabinet of Medals at Milan,
a Chinese work, published in 17o0 by order of the Emperor

E
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Kien Long, containing drawings of upwards of nine hundred
Several
antique vases resembling those denominated Etruscan.
appear to be of very remote antiquity.

M. Deschamps, an agriculturist and botanist of Lausanne, has
announced to the Society of Agriculture, Natural History, and
useful Arts, of Lyons, some interesting experiments on the culture
of the tea plant of Japan, and which convinced him that it will
succeed perfectly well in Europe, if care be taken to sow it in a
proper soil and climate.
M. Deschamps accompanied his paper with directions to
Having analysed it, he
gather and prepare the plant for use.
contained neither tannin nor gallic acid, prin-r
tea contains, and to which is ascribed the
property of affecting the nerves, and occasioning tremulous senThe disagreeable taste which some persons find in the
sations.
discovered that
ciples

which

it

common

tea of Japan has been also corrected by M. Deschamps, by throwing boiling hot water over the leaves, pouring it off in two or three
minutes, and then infusing them in bulling water in the usual way.

has ascertained by several experiments that sulphur
and in the blood*. After adverting to the
opinions of various chemists, M. Vogel thus describes his experiments " Being convinced that if the bile contained albumen
it must contain sulphur also, which is a combustible body that
generally accompanies this substance, I introduced two kilor
grammes of fresh ox bile into a large glass retort j in the neck of
the retort I placed some slips of white paper saturated with a solution of acetate of lead, adding a tubulated bell glass furnished
with a curved tube, which entered into a flask filled with a soluIn a few minutes
tion of acetate of lead, and boiled the bile.

M. Vogel

exists in the bile

:

the paper at the neck of the retort became sensibly black, and
In the flask
was covered with a metallic coating like galena.
containing the solution of acetate of lead, carbonate of lead was
at first formed, and a little sulphuret of lead was afterwards deThe disengagement of carbonic acid, according to
posited.
M. Thenard, must be ascribed to a decomposition of the bile,
or rather to the carbonate of soda which it contains.

" The blood also contains sulphur in the state of hydroWe may convince
sulphuret of ammonia, according to Proust.
ourselves of this, even without distillation ; it being only necessary
to cover a flask containing blood with paper saturated with
acetate of lead, and expose it to a temperature of 25 or 30 of the
centigrade thermometer in a few days the paper becomes black,
:

* A/males de Chimie, tome Ixxxvii. p. 915.
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formed.
The same simple experiment
will demonstrate that sulphur exists in the bile and in urine also.
The sulphur probably exists in the above substances in the state
of sulphuretted hydrogen, if this gas be not formed by the heat,
It is also probable that sulphur exists
or rather by putrefaction.
in all the animal humours: but I have not found it in cow's milk;
at least I did not discover its presence by operating on a few

and

sulpliuret of lead

is

quarts of this fluid."

AND SPURZHEIM's SYSTEM OF CRANIOLOGY.
Having noticed in a former number of the Philosophical
Magazine the Lectures of Doctor Spurzheim on the Physiology
MESSRS. GALL

of the Brain, it may be interesting to many of our readers to
have a short account of his proceedings in that science. The
Lectures, which commenced on Monday the llth instant, began
with a declaration of the general plan of the system, and a
refutation of the several opinions of other philosophers respecting
the nature of the mind. He then proceeded to give an account of

the different organs of the brain, and the means of discovering
the relative degree of their development severally in different
individuals.
In order to give the reader some idea of the general
outlines of the system, I must observe that the brain has always
been considered as the organ of thought ; that the present system
differs from the general notion of physiologists, in regarding the
<is one organ, but as an assemblage of different organs
which have different functions ; and demonstrates that the mind

brain not

varies according to the relative degree of strength of these dif-

These organs (which are
number) are the material conditions of

ferent organs in different people.

upwards of

thirty in

distinct faculties.

The

faculties are divided into, first, those

which belong to the intellect, or what tlie Germans call Gh'eist;
and secondly, those of the sentiment and propensities, which they
call Gemul/i : these latter are again divided into, first, sentiment,
and secondly, propensities. We have not room to enter further into
We shall therefore ejid by observing,
the detail of this system.
that however unwilling the public may be to adopt any new
system at first, and however intimidated by the numerous impositions of pretenders to science

;

every philosophic

mind who

attentively study the present system will (we are assured by
even
those who have studied it) be amply repaid for his trouble

will

—

should he remain unconvinced of its truth. We hope to give
more detail in our next. Dr. Spurzheim has a very respectable
class, and is attended by many of the most eminent and ingenious
medical practitioners of tlie metropolis.

Tii

Bl'jlht'i)'i!i,i

M

tdicale, for
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August 1813, published at
Paris,

;
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Paris, contains an account of a wonderful cure of obstructions in

the liver occasioned by biliary calculi.
The remedy employed
consisted of a combination of etlicr with s^plrits of tmpentine, the
efficacy of which was first disfuvered and promulgated in the
Gazette de Sante for 1/74.
It wa< afterwards tried with the
most complete success by Guyton Morveau and several other

French physicians. In the case alluded to in the Bibliotheque
Medicale, fifteen calculi, each of the f,'ue of an olive, were voided
during six months that the above sohent was administered, and
the patient is now perfectly recovered.
M. Guvton Morveau
recommends a combination of ether and the yolk of eggs, as
giving less pain than that of etlier and turpenthie, when the
patient suffers

much

in the expulsion of the biliary calculi.

M. John, an eminent chemist of Berlin, has recently published
an octavo volume containing accurate analyses of several mineral,
vegetable, and animal substances, of which the following specimens, from their novelty, may be interesting to our readers
The juice of Evphorlia Cyparissias: It is composed of 77
parts of water ; an indeterminate quantity of tartaric acid
resin 13"S0; gum 2*7o ; extractive 2*75 ; albumen 1"37 ; caoutchouc 2*75 ; and a little fat oil the earthy parts of the euphorbia
are composed of carbonates, sulphates, and calcareous phosphates.
The analysis of the AscLepias si/riaca furnished resin 26"50;
an elastic substance 12'50; a glutinous vegetable substance 4;
extractive matter 4 ; tartaric acid and albumen 53.
The plant
when incinerated gave carbonate of potash, phosphate of lime,
phosphate of magnesia, silex, iron, and oxide of manganese.
M. .John afterwards analysed a scarlet elastic substance which
comes from the East, through Turkey, known by the name of
Cuoiitrkouc of Thi/el.
This brilliant globulou.s matter is used
by the Russian ladies for bracelets, ear-rings, and rosaries*; and
it is merely a red oil insensibly indurated and oxidated, the
colouring matter of which is similar to that of gum lac.
The fruit of the Rhus typltmum contains gallic acid from the
instant of its appearance but, as it grows, acidulated tartrate of
lime is formed and as soon as the circulation of the juices has
ceased, acetic acid is formed; which seems to indicate that the
latter is produced by the decomposition of the tartaric acid.
Analysis of Rocoii.
This substance as it reaches the chemist
M. John procured some
is already changed by fermentation.
seeds, from which he obtained the following results
an aroma,
an acid, resin combined with a colouring principle, vegetable
mucilage, fibrine^ coloured extractive, and a peculiar matter which
:

—

;

:

;

—

:

* III ilie t"inkct shops of Londoi) these rtd drops or beads are erroneously called Russian berries. Edit.
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This analysis exresembles mucilage and extractive matter.
plains the reason why an alkali is added to the rocou intended
for dyeing. The alkali combines with the resin, and forms a soap
soluble in water: the alkali acts also upon the colouring matter,

and renders

it

more

lively.

M. Wittman, of Vienna, has published an extensive work upon
Botany, and its application to rural oeconomy, with a dissertation on the terminology of plants, an account of the system of
Linnaeus, and of the methods of Jussieu and Lamarck, and an
Appendix on the Cryptogamia.

A Botanical Garden has been est abhshed at Siniscropal in the
Crimea, principally with a view to collect all tlie indigenous
plants of Russia, and also to procure the most curious plants
from all parts of the world. One hundred acres have been inclosed
for the above purpose in the village of Niktreh, near Siniscropal.
M. Parmentier, the French chemist, and whose name has so
frequently occurred in the pages of the Philosophical Magazine,
as an indefatigable contributor to the AiinaUs de Chimie^ died
at Paris on the 18th of December last.
Several learned Societies in the departments of France have
offered prizes for the best memoirs, describing the

cious preventives of choke or fire

By an
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damp

in coal-

most efficaand other mines.

VACCINATION.
on the State of Vaccination

printed by order of the House of

Commons,

in

Sweden,

appears that the
Swedish Government, 'attentive to the inestimable advantage
which the Inoculation of tlie Cow Pox seemed to promise, directed
the College to examine Dr. Jenner's discovery with the greatest
accuracy, for which the projjer means were immediately afforded;
and the College was ordered, after collecting the results, to
present its Report to the King.
This Report, which fully confirmed the excellence of the Jenneriau discovery, occa-sioned the salutary law which was first
enacted in 1803, by which V^accination was established throughout
the kingdom ; and tiie College was commanded to promote its
adoption by all possible means. The King was pleased to appropriate
dollars spec, banco to be divided into premiums,
which were to be distril)Uled among such medical men as could
exhibit the greatest nunil)er of vaccinated persons.
A particular rtguisition v/as made for the nietropolis, (which
ought to be adopted in Jjrituin,) imposing a fine of three dollais
it
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'

"

on any one who should

fail to announce to the medical officer of
the district the appe.iraiice of the contagion of the Small Pox ;
and in every such case the person infected was to be carried to
the Small Pox Hospital, where every measure was adopted for
his being properly nursed ; and the same precautions have been
conthiued to the present time.
It was long a question, Whether new-bom children could be
vaccinated with success, and whether the matter taken from them
might be employed with as much security as if taken from adults?
This doubt has been altogether removed, and in the General
Lying-in Hospital in Stockholm all tlie children are now vaccinated within nine days from the time of their birth
so that,
by means of this progressive vaccination, fresh matter remains
constantly in existence.
For the more eft'ectual encouragement of the practice of Vaccination, the King has been graciously pleased to appoint rewards
of two different kinds, pecuniary premiums and honorary medals.
The latter are distributed, commonly in silver, but sometimes in
gold, to those who have particularly distinguished themselves. In
all cases, those who have deserved rewards are humbly pointed
out to the King by the College of Health ; and His Majesty has
reserved to himself the right of assigning the proportions in which
these rewards shall be distributed. It is also in the King's name,
and with a certain degree of publicity, that these marks of his
approbation are bestowed.
For the honour of the medical profession in Sweden, it must
not be forgotten, that although Inoculation for the Small Pox
was one of the most lucrative branches of their private practice,
and has been entirely superseded by the simple process of Vaccination, no one individual of the profession has raised any
obstacles against the Cow Pox ; but every one has contributed
to its advancement, by giving advice, information and assistance,
to the utmost of his ability.
It may therefore be asserted, that the Small Pox, that equally
disgusting and destructive pestilence, which for many ages continued annually to send out of the vs^orld an immense number of
young children, is now, through the influence of Dr. .lenner's
inestimable discovery, so perfectly extirpated in Sweden, that it
never can become epidemic, even if at any time, notwithstanding
all the orders and all the vigilance employed for its exclusion, the
Such, in the last twelve
infection should make its appearance.
years, has been the effect of the King's wise and humane attention,
of the unanimity and disinterestedness of the medical profession,
of the patriotic zeal of the clergy, of the good examples so
promptly exhibited by the upper classes, and of the progress of
:

information and civilization in the lower.
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On

Friday, July lo, Mr. Sadler and his son ascended in a
balloon from Burlington Gardens, Piccadilly.
The following is

the account drawn up by Mr. Sadler of hi.s aerial excursion
" After clearing the east wing of Burlington House, the ascent
was slow, and it was only evidenced to me and my son by the

apparent receding of the objects, for it was not we who seemed
to rise, but every thing beneath us to retire.
In a few minutes
we were perpcidicular with Leicester-square, and our prospect
was grand ; the whole of London, and its magnificent buildings,
lay below us, with its surrounding fields, canals, and parks ; the
beautiful serpentine form of the river, with its rich shipping,
docks, and bridges.
We enjoyed this scenery for about tifteen
minutes, and at a ciuarter before four o'clock entered a dense
cloud, which completely shut us out from all sight of the earth.
At this time w^e could sensibly perceive the balloon to be rising.
When we had soared through this cloud, mv son observed to me,
that from the variegated colours reflected from the multitudinous
congregation of vapours around us, and the effulgence of different lights, he could scarcely see to any great distance, nor
make any distinct observations on the numberless forms around
u*!, although, from the splendour of the balloon, I could easily
discover that we had altered our course towards the south-east.
From the intense cold, and a most violent pain in my ears,
which I never experienced before, our height could not be less,
in my calculation, than live miles.
The late Right Honourable
W. Windham, when he ascended with me 30 years ago, experienced a similar attack in his eyes, though we had not then
ascended above two miles and a half; but from my best observations, calculated upon former experiments, we must have been
about that height. My son soon afterwards found the same effect, though in a much slighter degree.
By the various currents
of air, and the renewed motion of the machine, 1 judged we were
approaching the sea 3 and requesting my son to open the valve,
we perceived ourselves rapidly descending. The clouds were so
near the earth, that after lowering for a quarter of an hour, we
heard the lov/ing of cattle, but could not discover terra Jinna.
Shortly after, the clouds opened beneath us, and displayed the
variegated fields and the Thames, which informed us that we
had altered our direction again, and were returning from the
south-east to the north-west, over East Tilbury, &c.
Wc had a
distinct view of the mouth of the River, Margate, Ramsgate,
&:c. with their coasts and ship])ing
but the clouds collecting,
and rolling over each other, again inclosed us. After once more
descending below the clouds, we saw an inviting hay-field at a
considerable distance, and opening tiie valve again, a sulficient
quantity of gas escaped for us to reach t!ie proposed spot ; and
;

after

—
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— Patents.

throwing out the grappliii>j irons, we came to the ground
We remained quiet till ail the gas had escaped; by which
time a number of spectators arrived, but not before we had seafter

easily.

cured every thing properly."

Dr. Pearson having delivered Three Courses of Lectures annuduring the last 2G years on the Theory and Practice of
Physic, on Therapeutics with the Materia Medica and Medical Botanv, as well as on Chemistry, proposes in future to confine himself to the department of the Practice of Ph^-sic with
the Laws of the Animal CEconomy. This Coursewill commence,
as usual, in the first week of October, at No. 9, George-street,
Hanover-square, at 9 in the Morning.
,The Lectures in the other departments, viz. On Therapeutics
with Materia ?.ltdica ; on Clinical Practice with demonstrative
Pathology ; on Medical Jurisprudence ; and a full Course of
Chemistry, will be given at the Theatre in Windmill-street by
the united labours of Dr. Roget, Dr. Harrison, and Dr. John
allv

Davy.

LIST OF PATENTS FOR

NEW

INVENTIONS.

To William

Alfred Noble, of Riley Street, Chelsea, in the
county of Middlesex, engineer, for his improved steam and fire
engine, and a new means of connecting or joinhig steam or wa23d March 1814. 2 months.
ter pipes together.
To Emanuel Heaton, of Birmingham, in the county of War-

—

—

wick, gun-finisher, for his improvements to the locks and breeches
of fire-arms, by rendering the pans of locks, and communication
between the priming and loading of fire-arms, water proof.
23d March.— 2 months.
To John Sparks Moline, of Leadenhall Street, London, leather merchant, for his improved method of tanning leather.

—

28th March. G months.
To Joseph du Dyer, of Boston, State of Massachusetts, one
of the United States, but now residing in the Adelph', in the
county of Middlesex, meVchanr, who in consequence of a communication made to him by a certain foreigner residing abroad,
is become possessed of a certain improvement in machinery for
1st April.
(3 months.
manufacturing nails of various kinds.
To George Smart, of Ordnance Wharf, Westminster Bridge,
in the county of Surry, timber merchant, for his improvements

—

in

—

machinery foj grinding corn and various other
2 months.

1st April.

articles.

—

To James Wood, of New Coinjiton Street, in the county of
Middlesex, musical instrument maker, for his improvement on
the

—2
List of Patents for
the

German

1st April.

new Inventmis.

flute, applicable also to the clarionet

— 2 months.
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and bassoon.

To John U.
civil

Ra'itrick, of Bridgnorth, in the county of Salop,
engineer, for his steam engine on a new and improved

—

1st April.— 6 months.
Mason, of ^\'elIen Hall, in the county of Stafford,
tea-tray maker, for his method of making stamped fronts for
register stoves, ship stoves, and otlier stoves, fenders, tea-trays,
and other trays, mouldings, and other articles in brass and other

construction.

To

Isaac

—

—

Jth April. 6 montli.s.
Joseph Roberts, of Biowniow Street, Drury Lane, blindmaker, for his apparatus intended to be used for map rollers
and carriage blinds and other similar objects. 7th April.
2 months.
To VV^iUiam Vv'hitfield, of Birmingham, in the county of Warwick, scale-beam maker, for certain improvements in carriages.
9th April.
6 months.
To John Read, of the parish of Horsemonden, in the county
of Kent, gardener, for his means of raising and conveying water,
ISth
steam, gas, or any other fluid, by pipes of purified eanh.
metals.

To

—

—

April.

—

—

— 2 montlis.

To Lewis G(imp!?rtz, of Kennin^ton Oval, in the county of
Surrv, gentleman, for his improvements in carriages (and substitutes for wheels for carriages) and other machines.
27th
April,.

—

— 6 months.

Grant, of Picket Street, Strand, soda-water manupump or apparatus for drawing off soda water,
and other liquids impregnated with iixed air. 27th April.
2 months.
To John Bernard Logier, of Sackville Street, Dublin, professor of music, and music -seller, for his apparatus for facilitating the acquirement of proper execution on the piano forte.

To David

facturer, for his

—

28th April.— 6 months.
To Joseph Price, of Giteshead, in the county of Durham,
5th May.
glass-maker, for his methods of making glass.
months.
To John Vancouver, of Ickenham, in the county of Middlesex, es(\. for liis method of painting walls of. apartments and
other surfaces by the preparation, use, and a}jplication of certain
17th May.
15 months.
materials for that purpose.
To Thomas Abree Pickering, of Hackney Terrace, Hackney,
gentleman, for his method for preventing losses, and for the security of remittances (containing l)ank notes, post bills, country
bunkers' or other notes or bills payable to bearer in London,
2 1st May.
or t'lc country) by coaches, so frequently occurring.

—

—

— G jnonihs.

—

—

—

T»

—
—
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To William Moult,

of Bedford Squaie, in the county of Mid.improved method of acting upon machinery.
23d Mav. 6 months.
To William Neville, of Birmingham, in the county of Warwick, merchant, and coach -founder, for his method of making
dei^ex, for his

—

Imrdles. gates, palisades, virandas, balustrades, stair-case rails,

To William
cester,

twine,

—

—

26th May. G mo.
articles.
Kemsey Elms, in the comity of Worengineer, for his method of spinning and laying of ropes,
line, thread, mohair, wool, cotton, and silk, by ma-

espalier frames,

and various other

Scllars, of

—

— 7th

.lune.
2 months.
Hej'wood, of Blackmoor Iron Work«, near Stowbridge, in the parish of Kingswinford, in the county of Stafford,
ironmonger, for his improved plan or method of turning rolls,
7th
and of rolling g\m and pistol barrels previous to welding
June.
6 months.
To John Stubbs Jorden, of Birmingham, in the county of
Warwick, copper-sash manufacturer, for his improved method
of making the lights, and also other improvements in the con7th June.
2 months.
struction of horticultural buildings.
To Grant Preston, of Burr Street, London Dock, in the
county of Middlesex, brazier, for his concave cabin stoves.
7th June.
To John Buxton, of Great Pearl Street, Spital Fields, in the
county of MiddleseXj cotton manufacturer, for his improved

chinery.

To George

—

—

—

—

-

method of
articles.

twisting

and laying cotton,

—Jth June.—6 months.

silk,

and various other

Meteorological Olservations made at Clapton in Hackney from
the Q.\st of June to the ^\st of July 1814.

June
June
June
June
June
June
June
June
2 P.M.
June
June

— Cloudy, with a
—The same of weather.
Weather
23. —Wind

21.
22.

little rain.

sort

still

24.
25.
26.

27.
28.

29.

1.

variable.

part

for the

Cool,

fine

;

;

with rain.
evening. N.

cloud.

Fair day,

— Fine warm day.

Thermometer

73'^ in

shade, at

Fine warm
—Thermometer
Thermometer
— Much cumulostratus

30.
day 75°, and

Juhj
July

northerly.

most
— Cool and cloudy
—
and warmer
cloudy day
—Cold wind and showers from N.
N.
but much
—

76°.

day.

of late.

— Cooler in the morning;

—

to-

fair.

very fine evening.

Fair and warm day; abundance of cirrus, sometimes like a long diverging feather ; in other places in angular
2.

flexures.

;

made

at Clapton.

flexures, or in filiform bands, with
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cumvlus below.

Fine moonlight night.
ing curmdostratus.
Thermometer 78^.
July 3. Fine warm day.

—
—Warm day.

In the even-

Cirrus and

cumvlus prevailed.

Cumulus, cirrus, and cumuhstratus.
Julj/ 4.
Towards evening the clouds increased, and by midnight a fine
and gentle rain came down, with a mild atmosphere.
July 5. Fine warm day. Thermometer 78°. Cirri, curmdi,
Fine evening.
cirrostrati, and cumidostrati.

—
—

Fine and clear at sunrise ; about half after five a
July 6.
breeze from SW. brought a white mist, which was thickest
It cleared off, and the day
above, and quite obscured the sky.
Thermometer about the
became warm and fair, with curmdi.
same as yesterday. Fine evening, with some brilliant meteors

at night.
July 7 to the ISth, weather generally warm, and with occasional rains, which produced a fruitful vegetation.
July 19.— Fair day 3 wind westerly; various clouds and

nimbi.

—
—

Cloudy and thick early. Warm day and fair
cumulostratus, &c.
Warm morning ; a gale afternoon ; various clouds^
July 2 1
as in warm weather.
A friend of mine*, in discoursing with me lately on phvsiological subjects, mentioned the occurrence of increased irritability in persons at certain periods, in such a manner as would
lead one to suspect that there were general and periodical causes
of disorder, which more or less affected most people.
I have
frequently noticed this circumstance myself, and believe it to be
the consequence of a state of the atmosphere, the peculiarities
of which are at present little known.
The particular kind and
arrangement of the clouds seem to me to be one indication of
this state of the air. As I have before discoursed largely on this
circumstance, I need only recall the attention of your readers to
the subject ; as it is only by a multiplicity of observations that
any thing certain in natural philosophy and physiology can be
determined.
Jidy 20.

much

.

Clapton,
July 21, 1814.

Thomas FoRSTER.

* Dr. Spurzhcim, (the colleague of Dr. Gall of V'icnoa,) who is now
Lyndon a Course of Lecture* on the Physioloiiy of the IJrain.

giving in

MKTEORO"

to

Meteorology,

meteorological table,

By Mr. Cart, of the Strand,
For July 1814.
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XIV. Some Jccount of the Life and IVrillngs of CoNDORCiiT,
By M. Lacroix*.

Jean Antoine Nicolas Caritat,

Marquis de Condorcet,
one of the most distinguished philosophers of th.e eighteenth
century, commenced the study of the mathematics with very
great success, never lost sight of them, hut attached himself
principally to the diiTusion of knowledge in general, and to the
discussion of the most important subjects in social (leconomy.
His father, descended from an ancient family in the Venaissin,
resided in the Castle of Ribeinont in Picardv.
Here Condorcet
was born on the 17th of September 1743, and came in 175S to
study philosophy at the college of Navarre there he sustained a
thesis in mathematics, in presence of Clairaut, D'Alembert, and
Fontaine, who judged him worthy of one day taking his place
among them. In 1762 he settled at Paris, with his old professor of philosophy Giraud de Keroudou, in order to give himself up entirely to the mathematics.
Soon afterwards he connected himself with Fontaine, a geometrician endowed with
great sagacity, but whose singular character and strange habits
had prevented his progress. It was the peculiar doctrine of
Fontaine that Condorcet proposed to develop and extend in his
Essay on the Integral Calculus, the first of his works ; but theTheory of the Equations of Condition, with which he commenced
at the age of twenty, gave him a very distinguished rank, since
we there find the demonstration of several important theorems,
which Euler had met with by chance only, and the direct proof
of which he regarded as being very difficult.
The remainder
of this w^ork, containing only general ideas, which require to be
fixed and even proved by applications, announced much sagacity,
and a profound knowledge of his subject, but left too much to
be done in the details to enable us to derive any advantage
from it.
He afterwards treated in the same spirit the Problem
of the Three Bodies, of which he was the first to give equations
at once general and completely symmetrical ; but he did not
stop to particularize them, in order to render them accessible to
the methods of approximation, and contented himself with developing the spirit of these methods, and the precautious which
:

their use requires

:

"

i\Iy

object (he says)

is

to give general

]iriii-

wdthout entering into details which should facilitate to
others routes which I have not the courage to pursue."
These
words, which escaped !iim, would seem to indicate a sort of scientific egotism
but such an interpretation would he quite unfair
so far as Condorcet is concerned, who desired nothing so much
ciples,

:

*

Mas,usin Enci/cloi'edique for
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advancement of the sciences. The above passage is
merely the frank expression of the impatience of a young man,
whose ardpnt spirit was only to be satisfied with the contemplation
of a grand whole.
He subsequently ascertained that the state of
*' Glory
science required another course.
(he observes), which
was formerly the prize of genius alone, can nowadays be only
the prize of genius and labour united."
Judging severely of his first writings, which he had collected
under the modest title of " Attempts at Analysis," he composed in his more mature age a new Treatise, in which the
as

the

diflferential calculus and the integral calculus, embraced in
the aggregate, were developed and applied, and in which
the hypothesis of infinite simals was replaced by new, very
exact and very ingenious considerations.
The printing of this

work, begun in 1786, was interrupted at the sixteenth sheet.
The manuscript however was not lost ; and it is a drawback upon
the memory of Condorcet as well as upon science, that it ha»
not been published ; for it appears that he bestowed great attention upon it.
In order to judge him with equity as to his other
mathematical writings, we ought rather to consider what he has
shown himself capable of doing than what he has done. Nevertheless, if we confine ourselves to the memoirs which he published in the Academical Collections of Paris, Turin, and Petersburgh, and which chiefly concern the application of the series
to the resolution of every kind of differential equation, we shall
find him always at the head of the most recent discoveries and
of the most difficult theories, throwing out useful observations
as to every thing which occu]>ied the first geometricians of his
time, pointing out to their inquiries new combinations, and presenting remarks worthy of their attention.
Such is the employ-

ment

of the equations with finite differences for determining the

arbitrary functions contained in the integrals of the partial dif-

such also is the integration of the equations
with mixed differences, which he was the first to consider.
In
1778 he shared a prize from the Academy of Berlin, on the
theory of comets at the end of some experiments on the resistance of fluids, made in conjunction with Bossut and D'Alembert, he gave formulae for deducing the laws of phaenomena from
observations : lastly, he inserted some articles on the subject of
transcendent mathematics in the supplements of both the old
ferential equations

:

:

and new Encyclopaedia.

The merit of these labours will appear still greater, when we
consider that they were merely accessories in the career into
which Condorcet was led by the desire of contributing in the
most efficacious manner to the general improvement of the human mind. Elected a member of the Academy in 1769, and
afterwards in 1771 assistant secretary to Grand- Jean de Fouchy,
he

Some Account of the Life and
"he endeavoured in the

Wr'itlngs of Condorcet.

Hoses which issued from

S3

his pen, to pro-

which have not
only for their object to diminish tlie dryness of ths matter, b it
to form the public ojiinion as to every thing- which might \vx\e.
In these produca tendency to improve the state of society.
tions we may see that philosophic sj)irit which Condorcet had
imbibed from the writings of Voltaire, and tlie friendship of
D'Alemhert.
While thus cultivating a talent for composition, he seized upon
the species of magistracy which must without fail l)e exercised
in the republic of letters by a learned man who acts as a kind
of interpreter to the elite of the learned in an enlightcied
country, when he unites the charms of st}le and cle;inie.is of
detail to grandeur of vie\vs, a magistracy which had been vaThe tacant since the retreat of Fontenelle from public life.
lents of these two celebrated men differ like tlie spirit of the
When
several aeras at which they entered upon public life.
Fontenelle undertook the History of the Academy, the cidtivafearing; therefore to
tion of the sciences was still little diffused
embark in details which would have been interesting to a small
number of auditors, he dissembled under ingenious comparisons
mulgate those

reflections of a general interest,

:

To make
rather than elucidated the difficulties of the su))ject.
where to the new doctrines, by enabling the mass
of the people to catch at certain points, to perceive in them

friends every

some shade

of the useful or agreeable,

vtrsation with

some

and to adorn their conwere his objects. He

brilliant sallies, these

proposed also gradually to sap those prejudices from wliich his
o^ni excellent understanding had freed and guarded him ; but his
prudence and the period at which he lived permitted him to

make

indirect attacks only.

When

the

Academy

intrusted the

of Secretary to Condorcet, things were greatly altered.
The progress of education had considerably increased the numhe could
ber of persons who were acquainted with the sciences
therefore explain the new discoveries in language which united
elegance with precision.
On the other hand, the love of knowoffice

:

showing it, had become as it were
and public opinion was powerful enough to

ledge, or at least the desire of

the national

spirit,

who knew how to express useful truths in an
eloquent manner.
Nothing, therefore, pre%'ented these truths
being clearlv developed as often as occasion presented ; and
Condorcet possessed an energy of character which would not
allow anything to escape him this was to him, as it is to every
friend of humanity, an imperious duty, as he has most eloquently
depicted at the commencement of his t/oge en Chancellor de
protect the writer

:

I'Hdpital.

F2

All
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All the eloges which he composed have, as far as the subject'
would allow, two kinds of merit very reniarkr^ble in the first
:

place

we

find perfect analyses of the labours of the personage

prepared by summaries in which the objects and the
progress of the sciences are rendered of easy attainment without
any want of precision. Afterwards we find criticisms stamped
with the authority of reason, at least in the eves of those who
knew how to defend themselves from the exaggerations of enthu-

praised,

siasm as well as from the spirit of detraction ; and he loses no
opportunity of raising his voice with ardour, and yet with decency, against the abuses and prejudices vvhich attend the subIn praising Haller, Linnaeus, Daniel
ject undar discussion.
^'aucanson, Euler, D'Alembeit, Bergman, Buffon,.
and Franklin, it was necessary that he should review ail tl.e
sciences, and give an account of the greatest discoveries of the
age he had also occasion to speak of the honorary academiHe
cians, members chosen from among the great men in place.
knew how to mingle with their Ijloge judicious observations on
their operations, and on the perfectibility of the social edifice :
but he loved truth too much to consent to palliate the vices of
an oppressive ministerj and he preserved tlie most profound siBernoulli,

:

lence with respect to Vrillicre, the odious dispenser of the lettres
As Secretary to the
de cachet under the reign of Louis XV.

French Academy, D'Alembert has also made eloges which have
merited and obtained reputation but those of Condorcet are
stronger in point of facts, while the style is graver and better
supported ; and in the eloge of his predecessor, he has traced
the duties wliich he imposed upon himself, and the course which
he proposed to hold.
His mind, constantly occupied with the great interests of
truth and society, could no longer descend to the fatiguing and
barren calculations inseparable from the researches *into pure
In correspondence with Voltaire, and intimately
mathematics.
connected with D'Alembert, he necessarily took the greater part
in philosophical discussions, the greater were his means of obtaining success, by adding to the solidity of a judgement matured
in the most abstract subjects, a great facility of expressing his
thus we find him, in the " Letter from a Tlieologian to
ideas
the Author of the Three Centuries," repelling in a happy strain
of irony the ridiculous assertions of Sabathier de Castres.
Tired of hearing the " Thoughts of Pascal" abused without
restriction, Voltaire had already hazarded upon this book, a
:

:

at once of the weakness and strength of the human
mind, some very sagacious and well formed reflections nevertheless, but little more was as yet known as to the object of

monument

:

those

Some Account of tlie Life and Writings of Condorcet.

8-j

thought*, than what was divulged by the first editors.
Ptre Desmolets repaired in a great measure their omissions : but
all these pieces, throv.ii together almost as if by chance, losing
much of their value, Condorcet knew how to class them in an
order which, if it was not exactly that which the author himself
would have followed, is at least very luminous ; and since it had
been permitted to the follou'ers of Pascal to make a choice conformable to their own opinions among his Thoughts, it also belonged to a philosopher to present only those which agreed with
his plan, in using as it were such pieces as were precisely in
unison with the excellent elo^e of their author v/hich Condorcet
composed. Some essential differences between various editions
of some of the Thoughts, and that given by Condorcet, brought
upon him an accusation of infidelity ; but he has been completely exculpated by M. Renouard in his excellent edition of
the Tlioughts of Pascal, and such a crime would have greatly
astonished those who knew the virtues and prudence of Condorcet.
Political oeconomy, which its importance ranks among Ihe
highest branches of human knowledge, which requires aid from
almost all the rest, and can only be founded upon the most
wholesome morality, frequently occurred to the meditations of
Condorcet ; it interested him still more during the adn)inistration of his friend Turgot, v.'hose intentions were so pure, and
Vv'hose conduct was so upright, as to entitle him to the appellation
of the most honourable man of his age.
The fruit of this intimacy was a Life of Turgot, in which Condorcet analysed the
operations of this statesman.
It is not enough to say that
Condorcet was an oeconomist: but he was none of those who
f'iilow tlie footsteps of any master, for he acted upon his o\\xi
opinions
and on this account our criminal laws, so long repreached for their barbarity, and our jurisprudence, which was
so imperfect, were the subjects of various essays dictated by his
t'nose

:

philanthropy.

Questions connected with administration and with judiciary
procee(Ungs, like every thing which depends upon facts too com])licated for the discovery of their causes, and for the attainment
of their effects, cannot in general be resolved but according to
probabilities.
In the language of common life, we thus denominate the perceptions wliich our moral hal)itudes produce in
our minds, or the slight and inexact appreciations which we
make in conformity to those habitudes, and upon the particular
facts which chance brings to our knowledge
but with respect
to the geometrician, probabilities ought to l)e susceptible of
measurement, or they are nothing.
He ascends to the primitive
or independent facts, and calculates their number if that be pos:

sible

;

or rather he sets out from precise observations, and there

F 3

finds

:
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finds data for assigning

by calculation the probability of every
cause of which the aggregate facts may be the result. Condorcet
embraced with ardour this kind of speculation, which offered food
for his passion for the interests of society; and he brought to his
aid the mathematics, the cultivation of which he had Ccirried
too far not to experience the necessity of always resorting to
them. Such were the origin and object of several memoirs which
he read to the Academy of Sciences, and of his " Essay on the
Probability of the Decisions given by Plurality of Voices," which
comprehends the judgements and elections, the form of the
tribunals, and the minutiae of all deliberative assemblies.
The
questions treated in this work are of incontrovertible importance:
their connexion is very methodical ; perhaps the solutions are
not sufficiently profound, and geometricians might desire more
elegant methods of calculation 3 but the preliminary discourse,
which is the analysis of the eritire work, is at the same time an
excellent treatise on philosophy.
While upon this subject, let
us not omit the plan of his Social Mathematics, a table equally
complete as it is luminous of the titles of all the chapters of a
work embracing in the greatest detail the application of the
mathematics to the universality of the objects of social oeconomy. The execution of this plan would from its utility do
honour to the accurate inquirer who should take charge of it,
particularly if he knew how to add perspicuity to precision, and
disdained the trappings of analysis wherever they ivere not
strictly necessary.

Faithful to the views of utility which guided

him

in

all

his

writings, Condorcet took for the subject of his discourse at his

reception into the Academy in 17>^2, the advantages which the
union of the moral and physical sciences might produce to so-

Keeping pace with the spirit of the age in which he
he took part in the revolution: those who knew him best,
never imagined that he embarked in it from motives of ambition
for they knew that, under the ancient regime, he was
but if the perstrongly attached to his personal independence
spective of the ameliorations which philosophy ought to produce
on society warmed so many honourable minds in the early period
of the revolution, could that effect be wanting in a man who
concealed under a calm exterior an energy of mind so striking
that his friends compared him to a volcn?io covered with snow P
His work on the Provincial Assemblies, published in 1788, had
in view to pave the way for those reforms of which the administration of the kingdom appeared to him to be then susceptible
f peedily the rapid succession of events and the conflict of opiciety.
lived,

;

;

nions

made him

forms further.

sensible of the possibility of carrying these re-

He

attached himself at

first

to the constitution

of
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caused
one of the deputation from Paris to the
Afterwardi
Legislative Assembly on the 1st of October 1791.
as deputy from the department of the Aisne, he voted generally
with the members who were ealled Girondists,
Condorcet might perhaps be reproached with having endeavoured to temporize with the anarchists nevertheless, by
watching his progress, and examining his discourses, we soon
discover motives more than esciisable for this conduct, which
was at most but a political error flowing from his moderation
and perseverance. He did not %vish to quarrel with the opposite
party, because it could boast of misguided men, who might be
brought back to reason bv prudent treatment ; and he feared
lest, by violently stopping the revolution, the force of the im" He
pulse might throw the public spirit too much behind.
wished rather," he used to say, " to try to moderate them than
to embroil himself with them." " I wish that every man would
occupy himself a little less with his own interests, and a little
more with those of the public."
Being soon convinced of the inutility of his efforts, he absented himself from the debates in the Convention, and was not
at first among the number of the members proscribed on the 3 1st
of May; but in a letter signed by the great majority of the deputies of his department, he called down the indignation of his constituents on the atlem])t which they alleged he had made against
the national representation he did not disguise his sentiments
on the shadow of a consitution drawn up in 1793 by the orders
of Robespierre
and on the denunciation made by Chabot of
Condorcet's observations, the Convenfion ordered that he should
be accused at the bar: on the 3d of October 1793 a decree of
accusation was passed, and soon aftcr\\ards he was put hors la loi.
Compelled to conceal himsel!', ho i(;und an asylum for a long
time in the house of a generous fensale, who had not hesitated
to expose her life in order to save that of Condorcet, whom
she did not then know but when they began to pay domiciliary
visits, " T must leave you," he said to her, " you are hors la
*' But we are not," she replied, " beyond the pale of iuiloi."
manity." The danger becoming still more urgent, he tried to
leave Paris in March 1794: he proposed to go to Fontenai ;
but when he presented himself at the door of the person who
was to receive Iiim, she was not at home, and he was constrained to pass two nights in the open air, one night concealed
Worn out
in a quarry, and the other imder a tree in the fields.
with fatigue and hunger, and grievously hurt in his feet, he enStruck with his
tered an ale-house at Clamard-sous-Meudon.
uncouth appearance, a member of the revolutionary committee
of
F-t
cf 91,

him

to be appointed

:

:

;

:
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of the place thought him a suspicious character, and took him
before the coinniitlee, who sent him the same evening to the
When the revolutionary assassins
prison of Boiirg-la-Rciue.
came to interrogate him next day (2Sth of March 1794) he was
no more. Sensible that inevitable death awaited him, he made
use of the poison which he constantly carried aliout liis person,
to avoid the catastrophe which was prepared for him by the
ferocious enemies of reason and humanity.

In those trying times, which vi'ould have entirelv depressed or
exasperated minds less firm, or even more occupied with their
every mopersonal interest, he developed the noblest character
ment was employed with thinking ©n the welfare of the human
race, and he occupied himself in the improvement of the sciences,
and the instruction of youth, with a zeal, a mildness of expression,
and a firmness of principle, of which there are very few examples.
Other men of letters embraced the revolution with as much
warmth, and only changed their opinion when it attacked them;
but tlien they spoke rather from sentiment than from the im:

When we read " The Sketch of a historical
Picture of the Progress of the human Mind," we find nothing
but the most active benevolence, and the most sincere wishes for
This work, in my opinion, is one of
the happiness of mankind.
thoe whose perusal is indispensable at the conclusion of every
course of education, in order to give connection to the various
Some pages of the last section,
studies of which it consists.
being those in which the author seems to assign to the duration
of human life an indefinite extent, as a consequence of the perfection of the human race, have been fiercely attacked by the
but this exaggerated conclusion, this spot in the sun's
critics
disk, if we may so call it, what is it in comparison with the
merit of the rest of the work, which is a chef-d' oevvre of prepulse of reason.

:

cision,

learning and genius

?

While, deprived of

all

literary

alone for the materials of this finished ])crformauce, he composed a Treatise on
Arithmetic, not less remarkable of its kind. Fearing that he
might not see his daughter again, he traced out for her a plan
resources, Condorcet

drew upon

his

memory

of conduct the wisest and most sensible which goodness and
philosophy combined could have dictated. At this period even
he made verses for his benefactress, and addressed to his wife an
epistle, in which is the following couplet:
lis

m'ont

flit

:

" Choisis d'etre opprcsseur ou victime

:"

J'ciiibriwsni le uiallicui', et leiir Jaissai le crime.

not the occasion for discussing the great political queslast days of Condorcet's life. We refer
to the complete edition of his works, such readers as have not

This

tions

is

which occupied the

blamed

;
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blamed indiscriminately every thing Avhich took place at a certain period, and every thing which certain persons have written,
and wlio think, hesides, that philosophers ought to be awarded
the right of separating their theories from the abuses to which
they are subject, in the same vray as the truly religious have a
right to distinguish bet^^•een the precepts of the gospel and the

They will there find a great number of
crimes of fanaticism.
things which the rational part of the community in all ages
ought to approve ; and they will feel with the author, that " to
say we are without affections and without prejudices in the
midst of the greatest interests which can agitate mankind, is
to boast of a virtue which human nature can never attain, it is to
confess oneself either indifterent or a hvpocrite."
If some of his jjolitical opinions seem to have varied with
circumstances, his philosophy always remained the same ; and
although he lias not drawn up a special Treatise, it would be
possible by collecting the results scattered over his various writings, particularly in his Life of Voltaire, in the notes with which
he has enriched the complete edition of the works of that great
man, and in his reports upon public education presented to the
Convention ; it might be possible, I say, to compose a Syllabus
which should embrace the most important questions in metaphysics and morals.
The foundation of this philosophy is scepticism ; but a graduated scepticism, which weighing with exactness the various probabilities of our opinions, sliows the true
bases upon which they rest, and how these probabilities, increasing with the repetition of observations and the frequency
of phzenomena, may approach certainty indefinitely in every
thing connected with the knowledge and determinations truly
essential to our existence and preservation.
In order to make known the character of Condorcet, and
even in some measure his exterior dejjortment, which gives some
idea of it, we shall quote a passage from the Correspondence of
Grimm (tome ii. p. 430, first edition). " He is a very great
genius, full of reason and pliilosophy
on his visage reside calmness and tranquilhty; goodness sparkles in his eyes.
He would
be the worst man in the world, if he was not an honest man
for he would deceive every body by his phvsiognomy, which announces the gentlest and most beneficent qualities. But his
character does not belie his figure, and his friends call him, pur
excellence, the good Condorcet.
There reigns throughout his
To the
eloges a great deal of mind with much simplicity."
above we may add, that timid and even much embarrassed in a
numerous circle, he displayed a mild and sprightly turn among
his friends, and those whom he admitted to be familiar with
him. He seemed completely to forget the advantages given
;

him
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him by the high consideration which he had so justly acquired
by his talents and success: he knew how to descend to the level

who were merely

entering upon those studies in which
never endeavoured to force his opinions upon
persons whom the superiority of his talents or the influence of
" I may deceive myself,"
his character rendered his inferiors.
he observed: " and if lam ivrovg, my friends must not conceal
In patronizing young men,
it from myself or from others."
he did not merely give them the advantage of his protection, he

of those

he excelled.

He

served them with zeal ; and by means of a simple and modest
tone of voice, a civility truly affectionate, by the pleasure and
instruction which he blended in his familiar intercourse, he in-

them with a gratitude as gentle as it was sincere, and an
attachment as durable as it was respectful.
We have already mentioned the friendship conceived for him
by Turgot and D'Alembert the latter made him one of his
spired

:

testamentarv executors.

He had many

other friends equally

among these was
celebrated for their talents and their virtues
the Duke de la Rochefoucauld, and his respectable mother the
:

Their attachment for Condorcet was so
commencement of the
revolution, by those who surrounded them, that they gave up
his acquaintance with regret, yielding rather to importunate and
unremitting solicitations than to their own conviction. About
this period, when men and even things were liable every moment
to take opposite qualities, it was no longer possible to establish
a character on the public voice. Condorcet, like all those who

Duchess d'Enville.

much

the subject of animadversion at the

made

a figure in this dreadfiil crisis, was subjected to the most
contradictory opinions ; but there remained to him, among men
of intelligence and virtue, some faithful friends, who preserved
for his memory a just respect, which will not be belied by an
examination of facts, if it is directed by that spirit of moderation and impartiality which knows how to make allowances in
every scries of events for the caprices of fortune, and the errors
whicii naturally occur in the wisest political combinations.
The character of Condorcet is impressed in the forms of his
style. The enemy of all declamation, he rarely quits the tone of

calm discussion we ought not therefore to expect from his
writings grand displays of eloquence, but always accuracy, frequently elevation, and also profound research. We might re:

proach him with negligence, which he would have no doubt
corrected, if he had attached more importance to the form of
his writings, which were almost always produced on the spur

He is also accused of being occaof unforeseen occasions.
sionally obscure ; and it must be confessed, that the man who
could in his literary productions explain abstract propositions,
and
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and the most various technical details of science, with clearness,
is not the same pereon when he writes upon the pure mathematics.
Something similar has happened to D'Alembert and
perhaps both may be excused on the ground that profound geometricians like them, when writing on a science so familiar to
themseU'es, have no idea of submitting to that plainness of language which the universality of readers requires. The manner
in which Coudorcet expresses himself as to style in the preface
;

to his JisemL'lees Provviciales proves clearly that he knew what
was wantin<^ in this respect, and hov/ it was to be attained.

Nevertheless it cannot be denied that, by dwelling too much on
abstract propositions, as if he h&d wished to give proofs of his
finesse, his ideas sometimes lead as it were into a labyrinth,
and to conclu'^ions which are a little strange : but, once for all,
these were mere negligences, which did not prevent Condorcet,

who was endowed with

the most fortunate qualities for uniting
the culture of the sciences to that of letters, and spreading the
charm of the former over the latter, from ahnost always making
a splendid and usefiil application of his diversified talents.

The name of Coudorcet was enrolled in the chief academies
of Europe he enjoyed a moderate affluence from the inheritance left him by his uiic'p, the Bishop of Lisieux : he occupied
the place of inspector of the mint; but he resigned it during the
second administration of Necker, whose financial opinions were
directly opposed to those of Turgot and his friends.
In 1786
Condorcet married Mademoiselle Sophie de Grouchy, by whom
he had one daughter.
:

XV. Accouvt

(if

the Ricer St.

some singular atmo^pitericnl Phrenovipna
Lawrence in the Begitiuing of July 1814.

To Mr.

in

Tilloch.

—

Sir,
i SKND for insertion in your excellent Journal the following narrative, drawn up by a British officer of engineers, of some

remarkable occurrences in

his passage from Cork to Quebec.
Your philosophical readers will not fail to notice the coincidence
between the phaenomena described below, and those which were
observed at St. Vincent's and other islands of the West Indies
upwards of a year ago. I am, &c.

A Correspondent.
*'

Remarks on hnard Ship in the River St. Lawrence, distant
about 20 Miles from the Bay of Seven Llands above the
Islaiid

of Anlicosti, '^d July 1814.
"Yesterday morning at 6 A.M. the weather dark and cloudv,
with
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a few drops of rain falling ; winds high and variable, chiefly from
the eastward, and throngh the day carrying all sail.
The sails
however of very little use, from a very heavy sAvell of the sea from
the westward, which rendered the pitching of the ship very great,
and nearly endangered the carrying away the masts and yards
towards evening the s\^clI abating during the day thedouds
-appeared to be coming with great rapidity from the northward.
Horizon and atmosphere thick and hazy at night the darkness excessive, and the masts and rigging scarcely visible from
deck. About 9 P.M. a sort of dust or ashes commenced falling,
and continued during the night. Towards the morning the
whole atmosphere appeared red and fiery to a wonderful degree,
and the moon then at the full not visible, and the appearance
through the cabin windows and crystal lights on the deck singidar in the extreme, as if surrounded by a mass of fire.
The
sea sparkling much, and in a manner not usual in these latitudes.
"At half past seven in the morning, candles lighted in the cabin, and the hour by a watch at nine, scarcely visible
the flame
of the candle burning of a bright blueish-white colour; and the
fire in the cook house the same
the wind dying away to a
dead cairn. Towards noon to-day the atmosphere resumed
something of its natural a])pcarance, and the sun visible, but red
and fiery, as in the winter season, as if seen through the
darkened glass of a quadrant and by degrees becoming more
of a yellow colour.
Weather hazy and sultry, a dead calm, and
the sea scarcely agitated
the sea covered with ashes, and a
bucket of water taken up appeared nearly as black as writing
ink, from the quantity of ashes which had fallen ; *they appeared
as if those of burnt wood, and not of a heavy sandy nature ; a
strong smell perceptible in the air, and violent head-ache complained of by many on board.
" Not having a thermometer on board, the temperature could
not be observed: it did not, although close and sultry at times,
;

;

;

;

;

;

;

—

appear to be remarkable for the season of the year. ' Number^
of small birds flying about, seemingly much "disturbed.
The
darkness at 8 A.ivl. to-day, as great as is usual in London in

month of December at the same hour.
" From the darkness during the night, the seamen were obliged

the

to use lanterns v/ilh candles on deck to conduct the navigationof the ship.
" Longitude 65° 48' west, and latitude 49^ 49' N.

—

'Mth July. This day the ashes falling in a small quantity;
and the darkness last night excessive again, so much so that the
hand could not be observed while touching the face ; at half
past 3 P.M. scarcely able to see the hour by a watch.
" The ashes collected on deck appear to be those of burnt wood,
darker

;

Ken,'
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darker and more hea^y than the aslies fiom a tobacco pipe
that collected from the surface of the sea, when dried, resemSeveral ships in different quarbling a cake of shoe blacking.
ters of the Gulpli and River St. Lavvreiice observed the same
appearance of darkness, wliich appears to have been pretty general, although not to the same degree.
" A frigate coming up, the Captain in his cabin had candles to
No reason can as yet be assigned
breakfast at half past eight.
for this extraordinary phenomenon. It is conjectured by niaiiv to
be in cousecpieuce of a volcano ; but the ashes bv no means resembled those thrown up by the volcano in St. Vincent. West
Indies, some years since ; some of which the writer of tliis has
seen.
Considerable fogs and hazy weather had prevailed for
some time, during which it was supposed the Leopard man of
war was wrecked on the Island of Anticosti."

XVI. ^n yfccounf of some new Experiments on the fluoric
Compounds ; with some Observations on of her Objects of chemical Inquinj. By Sir H. Davy, LL.D. F.R. 'S. V.F. R.I*

An

paper

offer to the Society a continuation of
the details of which have been already honoured with a place in their Transiictions ; and I trust, that the
experinients and observations which I have to communicate will
be found to elucidate some important but obscure parts of che-

this

those

I

shall

researches,

mical philosophy.
In the last paper which I had the honour of presenting to
this body, I have given an account of a number of experiments
made witli a view of decomposing the fluoric acid the most
probable inference, from my results, was, that the pure liquid
:

fluoric acid consists of hydrogen united to a substance which,
from its strong powers of combination, has not as yet been procured in a separate form, but which is detached from hydrogen
by metals, and which, in union with the basis of the boracie
acid and silica, forms the fluo-boric and silicated fluoric gases.
All the new experiments that I have made on the fluoric
compounds tend to confirm this idea ; and the various attempts
that I have made, since the last session, to decompose the j)rin-

ciple in the fluoric acid separated at the negative surface in \'oltaic combinations, have been unsuccessful.
I have found that fluate of lead, the substance formed bv the
action of a soluble salt of lead on fluate of potassa or fluate of

ammonia,

immediately decomposed, when moist, by ammoand a white jiowder separates from it, which must

is

niacal gas,

contain oxygen, as
•

1

roni

it

gives carbonic acid by being ignited with

tlie Philosojjliical

Transactions for 181

1,

part

i.

charcoal
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charcoal ; but dry fluate of lead may be fused in ammonia without undeigoing the slightest alteration; and the presence of water, which may furnish oxygen to the lead and hydrogen to th«
cessar^ for the production
fluoric principle, seem^ alisolutely
of oxidated bodies from the fluoric combination*.
I obtained analos:ous results by t;cting on siiicated fluate of
ammonia and fluo-borate of ammonia by chlorine when the
salts were nioist, or when the gas was not free from vapour, silica and boracic acid were formed in small quantities ; but when
water was carefully excluded, these bodies did not appear; and
the results were muriate of ammonia and siiicated fluoric gas,
or fluo-boric gas and azote.
i

:

I

ignited two points of charcoal intensely in fluo-boric

and

pure, and mixed with oxygen ; but
no change, indicating a decomposition, took place ; the only
new product was a little inflammable gas, which was probably
siiicated fluoric acid gases,

disengaged from the charcoal.
I passed pure li<juid fluoric acid over charcoal ignited to whiteness, in a platinum tube ; no carbonic acid was formed, and a
very minute quantity of gas only was produced, which proved to
be hydrogen.
I

mentioned in

had made

my

last

communication

to the Society, that

experiments on the composition of the
fluates : since that time I have repeated some of the processes,
and I shall detail such of the results as appear to be most corIn experiments on the fluates, it is very difficult to exrect.
clude sources of inaccuracy ; glass vessels cannot be used, and
even silver and platinum vessels are slightly acted upon by the
pure fluoric combinations soluble in water.
Fluor spar decomposed by sulphuric acid increases more than
three-fourths of its original weight ; but to produce this result
several successive distillations of it with fresh portions of acid
are necessary, and the spar must be in very fine powder, and the
result must be powdered after every operation.
In an experiment made in a crucible of platinum, in which
very pure white Derbyshire spar was used, and sulphuric acid
distilled in glass vessels, and in which the product was heated
to whiteness in every operation, 100 grains became in the first
operation 1 5 9'4 grains, which gained
6*9
in the second
4*2
in the third
I

several

in the fourth

l'&

in the fifth

1-6

in the sixth

0-9
0*3

the seventh
the eighth
Total increase
in

in

-'0,

75 '2

If

8
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be calculated upon, supposing the number representing calcium to be 40, as I have given it in my Elements
of Chemical Philosophy, the number representing fluorine will
be 34*2, and fiuor spar must be supposed to be composed of
40 calcium and 34'2 fluorine.
Twenty-two grains of fused subcarbonate of potassa decomposed by diluted liquid fluoric acid, in an experiment made with
great care, was found to aiford 18* 15 grains of dry fluate of
potassa ; and by a very careful analysis, it was found that this
subcarbonate contained 31 per cent, of carbonic acid: now, if
the remainder of the salt be supposed to be pure potassa, and
the calculations be made on this idea, it will appear that fluate
of potassa must consist of 125 -9 of potassium and 54-74 of
fluorine, and the number representing fluorine must be regarded
If this result

as 32-6.

The 18*15 grains of fluate of potassa decomposed by sulphuric acid afforded 38*5 of acid sulphate of potash. Supposing
acid sulphate of potassa to consist of two proportions of sulphuric
acid 150, and one of potassa 90, they ought to have given 40
grains, and this loss is no more than might be expected in the
process of decomposition and evaporation.
In some experiments that I made on the decomposition of
the hydrates of potassa and soda, when decomposed by fluoric
acid, the results indicated a number for fluorine a little lower.
Thus 20 grains of hydrate of potassa were converted into 19'
grains of fluate of potassa, and 20 grains of hydrate of soda into
19-6 of fluate of soda: but I do not place so much confidence
in tiiese results, as there always was great heat produced during
the action of the acid upon the hvdrates ; and probably a minute
quantity of the hydrat-s might have been dissipated at the beginning of the process.
It appears reasonable to conclude, a" I have stated in my last
pajier, published in t!ie Philosophical Transactions, that the
number representing fluorine is less than half of that representing chlorine, about 33.
I endeavoured to ascertain the composition of fluate of ammonia, by adding together hydro -ttuoiic acid and solution of
ammonia of known composition ; and I found in tliis way, that
100 parts of solution of ammonia of specific gravity 9162 required for its saturation 52 grains of diluted fluoric acid of such
a strength, that an equal portion produced exactly 32 grains of
fluate of potassa.
According to this experiment, fluate of ammonia must consist of 9*7 of fluorine to 22 of ammonia*^'; and
if it be conceived that liquid fluoric acid consists of two pro• Sec Elcinciitj of Cliomical

I'iiilosopliy,

page 2C8.

portions

An

86

Account of some -new Experiments

portions of hydrogen to one of fluorine, the true composition of
fluate of ammonia will be one proportion of fluoric acid oo, and
two proportions of atnnionia 64 "'.
The volatility of flviate of ammonia rendered it impossible to
l^y evapora.tion the real quantity of solid salt formed
though the heat was never raised so high as that of boiling
water, yet only 12v grains of solid fluate of ammonia could be

ascertain

:

procured.

Two

hundred cubical indies of ammonia, which weigh 36

grains, condense one hundred cubical inches of silicated fluoric

gas, weighing, under the saine circumstances, 110'7;

and

if it

ammonia

contains one proportion of silicated fiuoiic acid and one of ammonia, then the
number representing silicated fluoric gas will be 98'4, and it

be supposed that silicated

fluate of

may

be conceived to consist of two proportions of fluorine 6G,
siliceous basis 32-4.
According to the experiments of John Davy, 100 parts of silicated fluoric acid afl'ord G 1 "4 of silica when decomposed by
aqueous solution of ammonia hence silica may be conceived to
consist of 32*4 of basis and 29 of oxygen, and this is very near

and one of the

:

two proportions of oxygen.
I decomposed 20 grains of silicated fluate of ammonia by soThis
lution of ammonia, and I obtained 9-2 grains of silica.
result offers proportions very little different from those gained
in tlie preceding calculations.
I have made some direct experiments with the hopes of determining the proportions of oxygen in silica; but they have been
unsuccessful. I have ascertained, however, that it requires more
than three parts of potassium to deccmjjose one part of silica ;
which shows that this substance cannot contain much less than

its weight of oxygen.
have endeavoured to separate the siliceous basis in a pure
form, with the view of making synthetical experiments on its
nature by combustion in oxygen ; and my results, though not
perfectly" satisfactory, yet seem worthy of notice, and may lead

half
I

to

more successful attempts.
decomposed silica by passing potassium

I

in excess

through

the result consisted chiefly of
alkali containing a dark-coloured powder, the basis of silica
fused the whole mass with sulphur,
I
diffused through it.
it,

in a heated tube of platinum

:

I
which, in coml)iuing with the dry alkali, produced ignition.
attempted to detach the su'phuret of potassa by water in this
case the dark particles separated ; but during their separation,
and after, they acted upon the water of the solution producing
:

•*
Tliat is, if ariimoiiia be regarded as composed of one proportion of
azote 26, and six of iiydrogen.

gas.
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ga«, and, in attempting to collect them by the filter, I failed to
procure sufficient for examination, for they were principally
converted into silica.
I
heated the substance procured in another experiment of
this kind with hydrate of potassa; in this case there was a copious
effervescence, and silica appeared to be reproduced and dis-

solved by the alkali.
I heated a jjortion of a similar result in strong lixivium of
potassa; the snlution gained a tint of olive, but there was
sr;:ircelv anv effervescence
from this it seems probable, that
the inflanunablc basis of silica, like boron, is soluble in alkaline
:

solutions witlioiit

decomposing them.

body, in its 'general ciiaracters, appears very analogous to boron.
It appears to be neither volatile nor fusible j
its oxide exerts, like boracic acid, a neutralizing power on the
alkalies, though of a feebler kind, and forms, like boracic acid,
vitreous bodies with the alkaline earths ; and, like boron, the
siliceous basis in combination with fluorine constitutes a power-

Indeed

tliis

ful acid.

my

views of the nature of the boracic and siliceous
it ))robable that they would both appear as
metals, if they could l)e entirely freed from oxygen ; but it now
seems more prol)ahle, that they form a class by themselves,
offering a kind of link in the cliain of natural bodies, when ar ranged according to their analogies, between charcoal, and sulIn

bases,

I

first

tiiought

phur and phosj)horus.
It seems worthy of an experimental inquiry, whether the siliceous basis mav not be obtained pure by heating the result
j)r(>eured from silica by potassium with pure sulphuric acid,
which might possibly detach the potassa to form acid sulphate
of .potassa, without being decomposed by the inflammable basis.
I have made maiiv i.ew experiments with the hope of decomposing chlorine, but they have been all miavailing; nor have
been able to gain the slightest evidence of the existence of
I
that oxygen which many persons still assert to be one of its elements.
I kep/t sulphuret of lead for some time in fusion in chlorine;
the results were sulphurane (Dr. Thomson's liquor) and plumbane (nuiriate of lead) ; not an atom of sulphate of lead was
formed in the experiment, though, if any oxygen had been pre-

sent, this suljbtance

might have been expected to have been

jjroduccd.
I hciitetl plumbane (nmrinte
of lead) in sulpluirous acid gas,
and likewise in carbonic acid gas, but no change was produced
now, if oxygen had existed eilher in chlorine, or in its combina:

tion with lead, tliere is every reason to believe, that the attructions
(i
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concerned in these experiments would
have been such as to have produced the iiisohible and fixed salts
of lead, the sulphate in the first case, and tlic carljonate in the
tions of the substances

second.
I

shall not enter into

which water
on ammonia

is
;

any discussion upon the experiments in

said to be produced by the action of muriatic gas

there

is,

I

believe,

no

ciiliglitened

and candid

who

has witnessed the results of processes in which !:;rge
quantities of muriate of ammonia, made by t!ie combination of
the gases in close vessels, have been distilled, without being satisfied, that there is no more moisture present, than the minute
quantity which is knov,n to exist in the com])ound vapours diffused through ammoniacal and muriatic acid gaser-, which cannot be considered either as essential to the existence of the
person,

combined with them*.
of the first experiments that I made, with the hope of
detecting oxvgen in chlorine, was by acting upon it by ammonia, when I found that no water was formed, and that the
results were merely muriate of ammonia and azote f; and the
driest muriate of annnonia, I find, when heated with potassium,
gases, or as chemically

One

it into muriate of potassa; which result would be imon the hypothesis of oxymuriatic gas being a compound
of oxygen ; for, if there was a separation of water dming the
formation of the muriate, the same oxygen could not be supposed to be detached in water, and yet likewise to remain so as
to form part of a neutral salt.
If water had been really formed during the action of chlorine
on ammonia, the result would have been a most important one:
it would have proved either that chlorine or azote was a compound, and contained oxygen, or that both contained this substance
but it would not have proved the existence of oxygen
in chlorine, till it had been shown that the azote of the ammonia was unchanged in the operation.
Some authors continue to write and speak Avith scepticism
on the subject, and demand stronger evidence of chlorine being
These evidences it is impossible to give.
xmdecompounded.

converts
possible

;

In this respect,
has resisted all attempts at decomposition.
agrees with gold, and silver, and hydrogen, and oxygen. Persons may doubt, whether these are elementaty bodies; but it is
not philosophical to doubt, whetiier they have t)ot been resolved
It

it

into other forms of matter.
'^
Dr. Hfiiry found it very difficult to free ammonia from the aqneom
vapour existiiii; in it by l-vdrate of potassa and probably the hydrattd niuriatic vapour wiiich I liave delected in muriatic acid ga;, by a freczii)g
mixture, is not decomposable by muriate of lime.
t Philosopliical Transuctiou? for 1810.
;
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By the same mode of reasoning, as that in which oxygen is
conc-eived to exist in chlorine, any other species of matter might
be supposed to form one of its constituent parts; and by mulwords all tlie phseiiomena mi^ht be satisfactorily exThus, in the siniple view of the formation of muriatic
acid, it is said one volume of chlorine combines with on? of hydrogen, and they form two volumes of muriatic acid gas.
In
tiplyiu!,^

plained.

the hypothesis of chlorine containing oxygen, it is said, the
oxygen of the chlorine combines with the hydrogen to form
water, and this water unites to an unknown something, or dry
muriatic acid, to produce a gaseous body.
If it were asserted
that chlorine contained azote, oxygen, and this unknown body,

then

might be

said, that in the action of

hydrogen on chlooxygen and the chlorine, having all attractions for hydrogen, enter into union with it, and form a
quadruple compound.
it

rine, the azote, the

Professor Eerzelius has lately adduced some arguments, which
he conceives are in favour of chlorine being a compound
of
oxygen, from the laws of definite proportions ; but I cannot
regard these arguments of my learned and ingenious friend
as

possessing any weight.
By transferring the definite proportions
of oxygen to the metals, which he has given to
chlorine, the
explanation becomes a simple expression of facts
and there is
no general canon with respect to the muitijjles of the propor;

tions in which different bodies combine.

Thus, azote follows
peculiar laws in coinhining with every different body;
it combines with three volumes of hvdrogen, with half
a volume of
oxygen, with 1-2 and If of the same body, and with four
volumes of chlorine.
The chemists in the middle of the last century had an idea,
that all inflammable bodies contained phlogioton
or hydrogen.
It was the glory of Lavoisier to lay the
foundations for a sound
logic in chemistry,

by showing that the existence of this prinassumed where they

ciple, or of other principles, should not be

could not be detected.
In
acids,

cases, in which bodies support combustion or form
oxygen has been supposed by the greater number of mo-

all

dern chemists to be present; but as there are many distinct
species of inflammable bodies, so there may be many
distinct
species of matter -which combine with them with so
energy,

much

as to produce heat and light ; and various bodies appear
cajjable
of forming acids
thus hydrogen enters into the composition of
nearly as many acids as oxygen, and three bodies,
namely, sul:

phuretted hydrogen, muriatic acid, and fluoric acid, whicli contarn hvdrogen, are not known to contain oxygen.
The existence ot oxygen in the atmosphere, and its action in the

G2

oeconomy
of

,
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of nature, and in the processes of the arts, huA'e necessarily
caused it to occupy a great portion of the attention of cheinisti^ j
and being of such importance, and in constant operation, it is
not extraordinary, that a greater number of phsenoniena should
be attributed to it, than it reallv produces.
In the views that I have ventured to develop, neither oxygen,
chlorine, or fluorine, are asserted to be elements; it
serted that, as yet, they have not been decomposed.

is

only as-

As the investigation of nature proceeds, it is not improbable,
that other more subtile bodies belonging to this class will be
discovered ; and, perhaps, some of the characteristic differences
of those substances, which ajjparentlv give the same products

may depend upon this circ\imstanoe.
conjecture appears worth hazarding, whether the carbonaceous matter in the diamond may not i)e united to an extremely light and subtile principle of this kind, which has hitherto escaped detection, but which may be expelled, or newly
by

analysis,

The

combined, during its combustion in oxygen. That some chemical difference must exist between the hardest and most beautiful of the gems and charcoal, between a non-conductor and a
conductor of electricity, it is scarcely pof sii)le, notwithstanding
the elaborate experiments that have been made on the subject,
to doubt
and it seems reasonable to expect, that a very refined
:

or perfect chemistry will confirm the analogies of nature, and
show that bodies cannot be exactly the same in composition or
chemical nature, and yet totally diiferent in all their physical
properties.

XVII.

Official Rtport of a Fall of J'ern/iles vear Grenade,
seven Leagues to the N.N.U^. rf Tovhuse, on the 10/ A of
j^pril 1812.
By M, D'Aubuisson, Chief Engineer of

Mines

in

France*.

L/N

the lOtli of April 1812, the air was colder than it had been
; the thermometer marked only 5" about eight in
the evening, when the phenomenon took place it had rained
a great part of the day, and the sky was almost entirely covered
with thick clouds
At the above hour a brilliant light was seen in the atmosphere at Toulouse, and for several leagues around this was folfor a

few days

:

:

lowed by a very loud detonation. It was thought at first that the
powder magazine of Toulouse had been blown up; and when it

—

• Journal des Mines, vol. xxxi. p. 419.
The interruption of our comBiimications with France prevented our lajiug tliis paper sooner before our

readers.— Edit.
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was unfounded, the light and noise were
some extraordinary meteor for the state of the at-

Vras discovered that this

ascribed to

;

force of the explosion did not admit of the idea
few days afterwards it
being a simple clap of tiiunder.

mosphere and the
of

its

A

was discmered that

this

phenomenon had been accompanied

with a shower of stones two leagues W.N.W. of Grenade, in the
commune of Burgave, (department of the Upper Garonne,) and
of Camville and Verdun (department of the Tarv and Garonne).
Some specimens vvcre sent to the prefect of the Upper Garonne,
and this magistrate appointed a commission composed of
M. Saget, of the Academy of Sciences ; Marque-Victor, Professor of Phvsics ; Carney, Professor of Mathematics ; and myself, iu order to proceed to the spot and collect the details of
We accordingly gained the following inforthe phaenomenon.
mation :
C'lrcjimslances observed in the

The

Atmosphere.

which spread over the atmosphere appeared all at
once. Altiiough the sun had set for an hour and a half, and the
air was dark, the light was so brilliant that the Mayor of Grenade
informed us tliat he could read the smallest characters in the
streets of the town
and the Mayor of Camville compared it to
the light of the sun adding, that the town clock was as visible
as at noon day, and that a pin might have been picked up from
light

;

;

the streets.
The exact duration of this light was not remarked. Some
persons estimated it at two minutes ; others at one, and others
still less ; but the tact is, that the light was continuous, and not
instantaneous like that of lightning.
The skv around being dark, the body which produced this
Scarcely had it disappeared in the
light could not be seen.
place where the aerolites fell, when there were heard in the air
three strong detonations similar to the report of large pieces of
cannon they succeeded each other rapidly, and almost without
:

any interval.
Their noise was such that they were heard at Castres, twenty
They were distinleagues from the spot where the stones fell.
gui-.hed from each other in the neighbourhood of this spot
alone some persons informed us that they were of equal strength;
;

others said that their intensity gradually diminished.
We attempted in vain to collect information as to the interval
which elapsed between the light and the detonations, in order

obtain some data as to the distance and height at which they
had taken place.
They were followed by a very loud noise, which some compared to that of several heavy carriages rolling at once ujjon the
pavement ;
G3
t<j
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pavement; others compared it to the sound of several drums;
and others to a sfroug firt of rmisketry from the Spaniards having invaded the country.
noise v\'as heard not only where the stones fell, hut also
Grenade and Toulouse it was heard for nearly a quarter of
an hour, according to some persons but although this is of
course exaggerated, I cannot liclp thinking that it lasted a mi-

The

at

;

:

nute at

least.

N.E. and proceeded to the S.E. The peaus the most correct information, heard it pass
over their lieads towards Toulouse, and gradually cease in that

came from

It

sants

the

who gave

direction.

After the rolling noise had passed over the ground situated
between the farms of la Bordette and la Pradere, a sharp hissing
noise was heard, vvhicJi ended in considerable shocks, similar to
grape shot striking the ground these pha;nomena were produced by the fall of the aerolites.
:

Circumstances olserved on the Ground.
give the information received, as to the aerolites which
were collected or heard to fall.
The inhabitants at the little farm called la Bordette
1.
distinctly heard two aerolites fall ; one to the northward in a
I

now

which they have not yet found the other was
the fragment which
found about 50 paces to the south-east
we have weighs three ounces, and the whole stone did not weigh

field adjoining,

:

:

six.

2. At the cottage called Paris (300 metres above Pemejan)
the inhabitants were at the door listening to the rolling noise
over their heads, wheti they heard the noise of :i body which fell
The master of t!ie house then went back
in fiont of thetn.
through the house to shut the door of a stable, and when there
he heard a second large body fall. The inter\-ai between the
two must have been about 75 seconds. This fact is of im-

portance.
inhabitants, equally alarmed at a stone
near them, took refuge in the house; when they heard
a second hissing sound, followed by the noise of a body falling
on the roof. Next day they found a tile broken, and a stone
weighing about three ounces resting on the lath. Having carefully examined this spot, I found uo contusion, nor any mark of
In the vicinity of the farm
fire, upon the wood of the roof.
two stones were found which weighed a few ounces only.
4. At Richard, after the rolling noise, an explosion was heard
in the air, and noxt day a stone weighing eight ounces was
3.

At Pemejan, the

which

foil

found.
5.

At

::

Official Report

of a Fall of Aerolites near Grenade.

103

about a pace from the house, with
after the detonaIt vvas not entirely
tions, an aerolite weighing two pounds.
sunk in the earth, and was not ))erceived until two days afterwards. A few seconds afterwards a smaller stone fell 40 paces
5. At Pradere, there
considerable noise, and

fell,

more than a minute

in front of the house.
did not learn for certain, notwithstanding

We

tion to that

effect,

that any aerolites

fell

some informabeyond the limits

places whicii we have mentioned.
quantity of the aerolites which actually fell must not be
It was
inferred from the small number which was collected.

marked by the

The

night when they fell, and most of the inhabitant^ were in bed
the ground on which they fell was partly in grass and partly
ploughed up into the latter many were no doubt sunk, so that
it is more than probable, that a much more considerable quantity fell that what is mentioned abo%-e
in short, all that were
collected fell close to tlie house«, and of course were easily discovered.
The whole that fell, therefore, may fairly be estimated
at upwards of 100 ; nay, perhaps at 1000.
:

:

^Jineralu^ical Character (f ike Aerolites.

Thev were so like each other that the description of one will
They were from three to eight ounces ni weight, and
suffice.
one only weighed two pounds. Tiiev consist of a homogeneous
paste of a stony nature, containing a very great quantity of
small particles of iron in the metallic state, and very malleable.
They do not affect any particular form. Their surface presents
every where so.tcued and rounded angles, nearly like those of a
body which had begmi to fuse. It is a very thin crust, like a
coarse varnish or sujjcrficiul coating ; sometimes however it is
thicker, but rarely exceeds a (juarter of a line. 1 1 is of a blackish-

brown
The

colour.
interior

is

of an

a'^h

hibits spots of yellow oclire,

gray.

It

when

becomes deeper, and ex-

ex})osed to the contact of the

The fracture is earthy with coarse grains, or rather graair.
nulous like freestone it is rough to the touch.
With the exception of the metallic points, it is entirely dull
rasping makes it shine a little, in consequence of the ductility of
the Ton, ;js we shall soon see.
These aerolites are easily broken and easily pulverized. Their
fall even udor soft earth has broken most of them.
They are
sem>-hrtrd [i. e. they scratch glass).
The crust only is hard, and
giv"s some sr»arks with steel.
The speciiic gravity of six specimens varied only from 3'66
:

to^iVl.

G

4

They
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They are absolutely opaque, sour, do not stick to the tongue,
and do not sensibly absorb water in which they are plunged.
Thin fragments, when exposed to the blow-pipe, became black,
and were covered with black globules at some points their surface was in this state similar to the cru-it of entire aerolites.
The iron was in considerable quantities, being more than a
third of their weight
it is not however very conspicuous to the
naked eye, on account of the smallness of the particles; hut they
:

:

when the specimen is rubbed or polished. The iron,
very malleable, is then spread bv the lip.rd body, and
forms a small scale or stud like a piece of bri;;ht lead. This
metallic aspect is particularly visible at the surface on the spot
struck by the steel.
The surfaces exposed by the lapidary's
are evident

which

is

:

wheel present, on a gray groimd, small

mind

m(>tallic sjjots,

and re-

us of certain jaspers, containing dendrites of silver, which

are found polished in mineralogical cabinets.

The
ders

But

great quantity of iron contained in these aerolites renof course very suscej.ttiblc of the magnetic influence.
they exhibited no traces of polarity; and tlie pha'uomena of

them

attraction onlv, but none of repulsion, were ever exhibited.
Olservation'i.

hazard no conjectures, but only remark that three facts
conspicuously arise from the foregoing descriptions
1. The space or district occupied bv the aerolites of Grenade,
they were seis too limiied to suppose that the point at wliich
parated from each other was very high above the surface of our
globe.
They seem to have been fragments of a larC;e mass
which passed from N.W. to S.E., and which was broken, several
times perhaps, at the time of the successiA'c detonations wliich
were heard in the atmosphere. The strength of the latter
seems to indicate that they took place in a very dense medium,
and consequently at a small height.
2. After their separation, the fragments of this mass must
have undergone a heat capable of fusing their surface for each
on reaching the ground was entirely covered with a varnish, or
blackish coating, evidently produced by fusion.
3. The light seen in the atmosphere seems to have been an
effect of the deflagrations of the aeroUtic muss; for it appeared
suddenly like lightning, and was followed, or rather accompanied,
by detonations, the interval between the light and the noise
being undoubtedly the mere effect of distance. This light must
have commenced by being very feeble, and must have gradually
increased afterwards, if it had been produced by the arrival of a
luminous meteor in our atmosphere,
I

shall

:

:
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XVIII. De<!criplion of a practical Diagram for oltain'mg in a
simple a?id ea^y Manner the Correction of ike Luvar Distances

By L/ew^ James Bulkeley, of

as ol'served by a Sextant.
the Royal Navy.

To Mr.

Tilloch.

—

1 TAKE the opportunity of sending you a description of
Sir,
a practical diagram, for obtaining in a simple and easy mauler
tlie correction of tlie lunar distances as observed by a sexiant,
which is submitted to your approbation and opinion for publication.

am,

I

sir,

Your obedient

servant,

JaMES BuLKELEY.

Huntlev-Hall, Cliea-lle, Staffbrdshiic,
June G, 1814.

Description.

[Plate II.

fig. 1.]

AB, a semicircle divided into 180 degrees or equal parts;
CD, a
AC, the semidiameter graduated as a line of sines
;

bar moveable round the centre of the instrument, and ending
with a nonius or pointer to the semicircle, and divided like the
.•semidiameter as a line of sines
EF, a bar sliding at ri^;Iit angles
to the semidiameter, and on a pivot, to enable it to fall either to
tlie right or left of the semidiameter, and gra,duat-ed as a line of
chords terminating on the semidiameter v.-ifh a nonius. HG, a
small bar moving at riglit angles to the moveable radius CD,
and cutting witli a silk thread the pcrpencHcular bar EF, as at I.
flat

;

Ale f hod of using the Instrument.
Suppose the appare/it distance to be 104'^ 30'; the sun's appnrent altitude 43° 20'; and the moon's apparent altitude
12

.30'

;

horizontal parallax 57' 49": to find the true distance.

CD set off the ajjpar^nt distan(.'e on
the graduated semicircle AB 104^ 30' as per figure.
Then ^vith
the perpendicular EF set off on the semidiameter AC, vv'hich is
divided as a line of sines, tlie moon's apparent altitude 12^ 30',
as per figure ; and on the radius
with the sliding perpendiWith

the moveable radius

cular

CH

CD

set

off the

sun's apparent

figure: then will the silk thread

on

altitude

43° 20', as per

GH

cut on the perpendicular
EF, (whicli is divided as a line of chords, but the <!egrees reckoned as minutes, and the minutes as seconds) a number, as 44' OO''
at I per figure ; which if multiplied by the horizontal parallax,

and

(as the perpendiculars cit to the right of tlic semidiameter)
divided by 62, will give a Cfn-rection to be subtracted from the
a|)parent distance, to find the true, as 44' OO" x 57' 49" hori-

zontal parallax; and -t-G2

= 42' 26"—

from apparent distance
104°

1

06
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104= 30', gives the true distance 103° 57' 34".
But should the
perpendiculars cut to the left of the seniidiameter, the sum multiplied by the horizontal parallax must be divided by 52; and
then the correction is to be added to the apparent distance^ to
find the true distance.
N. B. This instrament may be made either in brass, wood, or
with care in card. I made a model in card, with a radius of
about six inches, which gave the true distance within 10' or
15" of it when worked by other methods.

XIX. Remarks on Mr. Hume's Gazometer and Blow-pipe.
By a CoRRESrONDENT.
To Mr. TiUoch.
London, AuEust 13, 1814.

U

PON reading in your Journal for the preceding month, a
paper by Mr. Hume, wherein he describes a method for constructing an improved blow-pipe, out of some chemical appapeculiar advantage of yielding a current
a suggestion occurred to me,
;

ratus, possessing the

of atmoispheric air by inhalation

which upon trial was verified, that too great exertion of the
lungs would be required to render the current of air of sufficient duration to be useful in chemical or mineralogical experi-

ments.

The

VVoulfe's bottle

I

used for this purpose contained about

three pints; and though it required considerable exertion to draw
up the water inlo the separating funnel, yet the stream of air
continued onlv three-quarters of a miimte ; a time certainly insufficient to make scarcely any experiment.
Nmv I am inclined to tiiink that the cjlindric gazometer,
which is almo5,t indispensable to the chemist, and is frequently

purpose, answers the end proposed by Mr. Hume
his contrivance; because, merely by raising
the interior cylindrical vessel, as many cubic feet of atmospheric
air mav be obtained in a given time, as by inhalation we could

used

for this

more completely than

obtain inches; and with this additional advantage, that the force
of the current of air may be increased or decreased at pleasure.
Nevertheless, I think that Mr. Hume deserves great credit for endeavouring to increase the powers of the philosophical chemist,
without increasing his app'^ratus, the expense of which already
deters many from the pursuit of so pleasing and useful a science.
I
-:

am,

sir,

Your most obedient servant,

W. W.
XX. Me-
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XX. Memoir upon

the compound and smooth or simple Eyes of
uvd on the Manner in ivhich these lioo Species of
Eyes concur in Vision. By M. Marcel de Serres, Hro~

Insects,

Jessor oj the Sciences in the Imperial University*.
Visus

quo insect, szaiident nulla [leiiitus ratione cum nostris oculis
Ciimfia ohscura i.i qua iiium species, reflexiojiis ope, simper
charta auC panno albiciinte Duiiiuuiiiur in ronipniationeni vcn're potest.
SWAMMKUO.^M, BibilaNiitura, torn. ). p. 50-2.

aiit

i^itur

i

cum

oiGFJT seems to be one of the most perfect of the senses of
insects
and in this respect these animals are in the first Hne
aniong those witliout vertebrfe as birds are among- those with
vertebraj.
Both enjoy a very lonj^ sight and we know tit how
great a distance the maggot, hke the bird of prey, perceives
;

;

the object wiiich it wishes to devour.
Is tJie great tjuantity of
air inhaknl by tliese two orders of animals in the act of resjiiration, tlie cause of the acuteness of this sense, as it is of their
muscular strength? or must we account for it from tine great

development of

and the largeness of their eyes ?
be to resolve a question abounding so
much with difficuUy, it is jjrobable that insects and birds owe
equally to the great abundance of air v/hich thev inhale, the acuteness of their senses, and the activity of their digestion ; finallv,
the violence of their passion-;, it we may so express ourselves.
Far different from the vertebral aiiimals in the .structure of
their eyes, insects enjoy the impisssion of external objects by
means peculiar to themselves, and which furnish proofs that nature knows how to attain the same end by very opposite vi'aysIn fact, the operation of vision is not performed by insects in
the same way as with most animals by the action of the lu-

However

tlioir

difficult it

retina

may

"

minous

which, after passing tinongh the ptipil, collect on
l)y the shaking of the optic nerves occaby the light wliich passes thiongh the cornea.
These
r:tys,

the retina, but rather
fcioned

eyes are constructed so as to receive the im.-iges of oljjects by
t!;e simple shock of the rays which tlsese objects rellect, nnd this

method of

feeling must necessarily l)e very acute.
Besides, insects not having, like the vertebral animals, pupils susceptible of
contracting, it would seem that vision ought to be very perfect

with them, on account of tlie great number of rays which fall
continually on the fiicets of their eyes.
Nevertheless, one of the great inconveniences win'ch results from the org:i!ii.-;ation of insects, is the kind of immovcability of the parts in which tlieii eyes an^ fixed.
But
nature has re.nedied whatever is imfavouiablc in this organization, bv rendering the evps of insects very
plicated, and by multiplying ihp'r facets in such a

much comway

that one

* Ma^uSiit K*tryloi)iJiqw, Feb. 18:4.

and
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as many as fourteen thousand, as
Hooke observed in the l/belbtfce*. Nature has even sometimes
multipUed the number of the eyes themseh'es, and this number

and the same eye presents

seems to be always in the ratio of the size of these very eyes, and
the immoveabiHty of the parts in which they are situated. Thus,
when the compound eyes are entirely wanting, the number of
the fiat or simple eyes is greatlv increased, and certain species
have thus even six pair of eyes. This is observed in some of
the apterae, many of the larvae, and particularly in the spider.
Indeed, the latter should be separated from the insects, as Messrs.
Lamarck and Cuvier have already done ; for their organization
presents some very marked distinctions, and of the first importance.
In fact, the spider like the scorpion has a kind of huigs,
and consequently a real heart with blood-vessels ; Avhereas in
the real insect the organs of respiration are always ramified, and
the vascular system, or at least what has been taken for it, neve?
Sometimes, however, the eves of insects are not situated in
is.
parts entirely immoveable, and certain species present a kind of
neck, which Comparetti f seems to have been the first to observe,
and which permits the head to execute a variety of movements.
This neck is very conspicuous in some of the carnivorous species,
which not being able to pursue their prey on account of the
disproportion of their organs of movement, require the faculty
This organization is very eviof seeing to a great distance.
dent in the inniilh, the evipuin, and tlie inarilispa, in which
the head mav be directed to one side, or backward, aTul may
It may be remarked in general,
even be twisted almost round.
that the eyes are the more convex and the more salient, the more
decidedly carnivorous the insect is, as the mobility of the parts
in which they are situated, ij always relative to the kind of life
and to the habitudes of the insect. In short, we never saw the
eyes of these animals present any kind of movement, and they
ahvavs adhere to the parts where they are situated, and consequently are completely immoveable.
The sight is exercised by insects l)y two organs very different
from those which perform this function in the vertebral animals
and the mo/lnici: they exhibit even very striking differences
from each other, as well in respect of their external conformation, as in their internal disposition.

cluster of eyes united together,

and others exhibit one only.
ei/eSy on account of

pound

if

Some appear to be a larg-e
we may so express ourselves,

The former have been
their

arrangement

;

called

and the

comlattejr

* Swamnierdiim, Biblia Natura; torn. i. p. 490. and Collection Acudemiqvty p. S23.
Ilooke lias niven the eyes of the LibeUulis in his Micn>i^rayliia, plates xxiii and xxiv,
t Dinamica Aaimule, part

i.

p.

103 to 106.

smooth

and smooth Eyps of lined s.
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smooth or simple eves, on account of their simplicity. These
two kinds of eyes concur to the snme object, and are sometimes
united on the' same individual: thus, thfi or I hoplcrce, Wke. Xh^
hymenaptcrce, present at o;.ce both compound and simple eyes,
a <lisposilion which is also observed in various kinds of hemipterce, veutvptcice, and dipleire. The other classes present only
a single kind of eye but when there are only smooth eyes, their
number is always consii!eral)le, jirobably in order to make up for
In general, all winged insects have comtheir imperfection.
pound tve-!, and this law does no! seem to present any exception,
lii the nplerce, certain kinds present only compound ideas, such
as the clopnrloe: in truth, the latter seem formed by a collection
Other kinds have only simple eyes, such are
of simple eves.
the Juice and the scJopendrce, which present a certain numbei*
of simple eyes; but ail these animals appear to me so different
from the insect tribe in poiiit of organization, that I have thought
;

to pass them over.
With respect to the huvae, those of half-metamorphosed

it riglit

in-

sects uniforndy have eyes similar to those of the perfect insects;

whereas the larvae of insects wholly metamorphosed have only
simple eves, which vary much in their number and position.
T!ie caterpillar has six or eight on the sides of the head.
The
false cater}>illars, or the larvae of common flies, have two only, like
those of bees and the stratyowa.
Finallv, a great many completely metamorphosed larvae have no eyes at all.
We may also remark, that the species which exhibit both compound and simple eves (which has never been observed but in perfect insects) are those which have most need of seeing far, either
because by rising high in the air it is recjuisite that they should
distinguish their prey at a certain distance, or because, having
large flights to take, they should direct themselves witli safety.
In short, the insects of a great flight, like birds of prev, have very

and very extensive powers of vision.
order to give an exact idea of the two kinds of eyes of
insects, we shall descriljc each in particular, commencing with
the compound eyes, the organization of which is most complicated, r.iid terminating our description by the simple eves.
We
jhali afterwards endeavour to ascertain in what way the faculty of
vision is executed among this ortler of animals, when we have
followed up all the ditfercii<;es of organization which they predelicate

But

in

bent with respect to

Compound

tliclr

eyes.

compound eyes are generally .situated on the lateral or middle parts of the head, sometimes
even comjjietcly at the base of it, and a fevv are jjlaced near the
antenna?, or more or less laterally and outside of these parti.
1.

eijf-x.

Tlie

Placed
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Placed in orbitary cavities, they are protected not only by the
sides oi these cavities, sufficiently hard to oppose the impression
of external bodies, and by their external membranes, which are
almost as hard as the slselly envelope which covers the bodv, but
also internally by soft parts which seem to consist of tracheae
In the animals with vertebroe, the eves are besides protected l)y several soft parts like the cartilages, the membranes of
the eyei>rows and eyelids, which conceal thorn under a tliifk veil,
and defend them from external objects. These parts, called by

oidv.

Haller feidamina oadi, are totally wanting in insects ; and l>cconformation of their e\^s, of what use
could they be ?
We must however observe that some insects present in their
cornea, ai.d in general or the furrows which separate the hexa-

sides, after l;no.ving the

gonal facets of this membrane, fine hairs, more or less long,
and more or less thick. These have been regarded by Sv/ammcrdam and other anatomists, as the eyelashes of the eyes of
insects, although they do not seem to perform their office
in
fact, they appear to be so little essential that they are wanting
in the greater number; and when they are obseived, they are
always arranged on the lower y>art of the eye, a position which
is far from being the most favourable to guard it against the adBesides, scarcely auv but the most
mission of foreign bodies.
glutinous bodies can adhere to the convex or jjolished surface of
the eyes of insects; and when they do, the animal can easily remove
them with its fore legs. This is frequently observable in bees
and flies, which take a pleasure in repeating the operation.
The situation of the eyes, or rather their position, is very vaAs this position has a great inriable in the different classes.
:

we

shall describe

it in the chief families.
of the compound eyes is hard
and transparent it might therefore either he called the sclerotica on account of its hardness, or travsptmnt cornea from its
This last denomination agrees with it perfectly ;
transparency.

fluence in vision,

The most

external

membrane

:

for,as

Swammerdara remarks,

it

has the

flexibility,

the firmness,

and transparency of horn. This cornea or sclerotica, comex
externally and concave internally, is formed by on infinity of
hexagonal facets arranged with the greatest regularity alongThese facets, divided or separated by
side of each other.
furrows whicii always follow the direction of the cornea, exhibit
in some insects, the hiimenoptarce in particular, hairs which
As to the lines or furrows of the facets of
resemble down.
the cornea, they are curved and a little folded on account of the
spherical convexity of the cornea, which interweaves in difi'erent
places the hexagonal facets with the lines which separate
them.

and smooth Eyes of Insects,
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In a word, the whole cornea is a true hexagonal netthem.
work, the internal surface of which is divided into as many hexagonal facets as there are at the external surface.
Swammerdani thought that the cornea received some tracheae, and that these constituted the hexagonal mes^hes of

He seeihed to think also, that these tracheae
the cornea.
could in the eyes of the nympkce serve for their expansion and
As to the first of these opinions, it docs not seem
unravelling.
to agree with tiie organization of eyes in general ; for it is very
rare that the tracheae penetrate through the choroid and reach
the cornea ; and I only know one example, and that is the LiThe second fact, heing only a consequence of
bcliula viilQaris.
the first, cannot be admitted, ii' it be true that the trachea
rarely ever reach tVie cornea.
The form

of the cornea necessarily determines that of the

have certain relations with the manner of
Sometimes this form varies in its proportions, and that in the species of one and the same genus ; but it.
seems as if the sfj/iericitj/, or the more or less angiilar form, of
this same coinea is little subject to vary. In general, the cornea
is the more spherical and the more projecting in proportion as
the animal is carnivorous, or when the eye is concealed under a
f5ap of the eyelid, as we see in the lampyrce and others, where

eve,

and seems

to

living of the species.

the sphericity of the eyes is so considerable that it comprehends
may also observe that the smaller
almost the whole head.
the compound eyes are, the greater is the convexity of the
cornea.
It is not :he same with simple eyes, which in general
vary little in point of size.
In order to give a precise idea of these variations, we have
described them in a certain number of families, in order that
1 he cornea is in general
tiieir importance may be known.

We

This union is
cased in a cavity in the hard parts of the head.
so complete that it is frequently impossible to separate them :
we might even doubt that any separation was possible, were it'
not for a small ring externally which marks the line of adhesion.

When

the

conea

is

entirely separated

below its internal face, as if
and brilliant, whicli renders

troiii
it

from

its

all

the parts situated

covering,

similar to horn.

it

seems white
This horn is

very thick in certain species.
It is transparent if we exaniine
it externally; but when it is not freed from the other parts situated below, it presents either bands or stripes of various colours, or a marbled appearance.
It seems even completely
black in a great number of species : most of the colcopttrcVy
hyvtenopterce, and lepnlopUrw, present this anangement.
To conclude this black colour and marbled tinge do not by
»ny means belong to its textuic, but depend, as may be easily
:

ascertained.

'
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ascertained, on the difference in thickness and the various co-

humour which adheres to it.
Under the cornea is seen a conduit or

lours of the

pipe, not very liquid,
not soluble in water, and strongly adhering to this membrane.
Its colour in general is between the darkest violet and the deepest
When this coating presents this colour, which is most
black.
frequently the case, it is almost imjjossible to distinguish it from
This is not the case in the eyes
the humour of the choroid.
the coating of which is red or green, or of both colours united.
We then see very distinctly the coating with its variegated
colours, and the humour of the dioroid with its black tinge
which never varies. This arrangement is very conspicuous in
the locusla gigantea, lilifolia, the UheUula vulgaris, and the
It is also very striking in the
greater number of the tahani.
gryllus lineola, the eyes of which appear to be streaked with
brown and green bands, and which is indebted for this singularity to the coating of tiie cornea being alternately brown and
green, and that by nearly parallel bands.
It is therefore to the mixture of the tints of the tunic of the
cornea that the variegated colours presented to us by the eyes
of insects are owing, preciselv in the same way as from its various degrees of thickness and colouring the variegated stripes
and marble tint arise which appear at the exterior part of the
eye, and which might have been thought peculiar to the cornea.
Frequently, as a consequence of this arrangement, one and the
same eye presents spots and stripes of A'arious colours, or even
one side of a colour totally different from the other.

The

coating of the cornea, therefore, covers all the internal
membrane. Its thickness and consistence, like
its opacity, are very much subject to variation, as already observed but it woidd seem that, in general, the more this tunic
is opaque, the thicker and broader are the nervous threads which
surface of this

:

pass through it, in order perhaps that its opacity
obstacle to vision.
We are under the necessity of anticipating a

may not be an

little upon our
and of speaking here of the optic nerves, which, furnished by the retina, pass through the choroid and its Irumour, as
does the coating of the cornea, in coming into correspondence with
This arrangement is not the
the facets of the latter membrane.
same in the species which present bands or stripes, and in those
which want them. If \\c cavefully remove the cornea, and in such
a manner as to remove very little of its coating, we observe, in the
species in which the compound eye presents stripes externally,
this coating to be (composed of very distinct rays, one of which
is blackish and the other much deeper, and so on alternately.
These two colours are far from being uniform j and however
"^
slightly

description,
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we look at them, we soon perceive an infinite number
All these
of polygons, the centre of which appears to be white.
white points are the extremities of the nervous filaments coming
from the expansion of the grand optic nerve*, or from the retina, and which have traversed the choroid and its coatiug. We
may convince ourselves of this in the following way: the brain
slightly

being

laid bare,

we may

rected to the eye, where

follow the optic nerve, a,nd see
it

spreads, and

is

it

di-

divided into a multi-

But if we draw these filaments, the white
tude of filaments.
points disappear completelv, and there only remain on the
coating, streaks variously coloured; which ]3roves that these white
points are the extremities of the nervous filiaments. We may recognise this arrangement in the great species, such as the lihelIn the species
liilcp, the tiuxaiw, and the common cricket.
which have no streaks on the cornea, \\'& also observe on tlie
coating of the cornea, the furrows or ridges which form the
facets of this membrane, and the coating, which is more or less
deep, having the form of a polygon, which represents the facets
of the cornea.
These retinae, peculiar to each facet, are those which Swammerdam has called the pyramidal of the eye. These compound
fibres, according to him, proceed to a membrane as to a common centre, and it is the circular trachea from which the filaments issue he also observes correctly, that it is through its substance that the trachea pass which ascend along the pyramidal
fibres.
The figure of these fibres is hexagonal, and their upper
extremity is broader than their lower, spreading out a little, as it
would seem, when they get into the concavity of the cornea, and
taking the form of this membrane.
To conclude: Swammerdam states that he never was able to
ascertain whether these fibres were muscvilar or nervous, although it would have been easy to convince himself of it, since
As to the transverse fibres
they mav be followed to the brain.
which Swammerdam has described f, I never perceived them.
I am led to tliink that this expert anatomist must have made
a transverse section in the eye and the brain, and that he formed
these fibres by the section which he made in the optic nerve.
At least, it is certain that these fibres commuijcate with the
brain, for Swammerdam himself admits it
he remarks even
that we might compare them to a very considerable nerve which
we observe in the furrow, which nerve derives its origin from
the brain.
:

:

*

We

desif;nate the nerve

which proceeds

to the

name of grand

compound

optic nerve, in order to di'^tinguish
nerves whicli proceed to the simple or smooth eyes.

the

t Bibliu NutureE,

Woh44. No.

tat),

xx.

fig.

5.

196. August I8i4.

H

it

eyes, under
from the optic

^
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111 order to observe these white points, or the extremities of
the nervous filaments which compose the particular retinae of

each facet, the cornea must be carefully renjoved, operating its
section from the outside to the inside, and taking care not to
coating.';; for, however little we disturb the filaments,
they are so contractile, that they close in upon the optic nerve,
and no longer appear on the coating of the cornea. If, instead
of dissecting the eye from the outside to the inside, we observe
it by successively removing the internal parts, we can never discover this arrangement, even in the genera where it is most decided; such as the grylliis, the mantis, the libelliila, and the
This depends on the contractibiiity of the optic
tabanus.
ner\'es, which is sometimes so great as to draw the filaments even
bevond the choroid.
Immediately under the optic filaments and the coating of the
cornea we observe the coating of the choroid. This coating or
varnish is a viscous substance, not liquid, soft, very clammy, and
It is also strongly adherent to the
not very soluble in water.
membrane vs'hich it covers when the latter exists. Svvammerdam remarks with great truth, that this opaque varnish stains

remove the

But this acthe fingers like the common pigmentum nigrum.
curate observer seems to have confounded the coating of the
cornea w-ith the varnish of the choroid, when he says thut the
On the
latter is variously coloured according to the species.
contrarvj the black colour and the opacity of the varnish of the
I'his colour even
choroid' are established beyond contradiction.
seems to be internally connected with the texture of the choroid,
for it is impossible to discharge it by repeated macerations.
Contrary to the opinion of Hooke*, Swammerdam thinks that
there does not exist in the eyes of insects any humour properly
so called ; and in fact, neither the tunic of the cornea nor tlie.
varnish of the choroid deserves the name of humour, particularly
if W'C compare them to what is understood by the term humour
Finally, the same anatomist
in the eves of vertebral animals.
regards the blackish varnish of the choroid, as the extremity of
certain fibres placed immediately under the cornea, fibres which
have been torn on removing this membrane. This explanation

appears very imjirobable, since, when the tunic of the cornea is of
a colour different from the varnish, there never exist any blackish
Besides, how could
fibres corresponding with this same cornea.
* liooke and Boyle were tlie first who inriiiitainerl that air was necessary
to coinbusUoii and lespiiation, and that those operations consume but a
ilooke even conjectured that air was fixed in nitre,
certain portion of it.
and that combustion was a chemical |)roccss, i. e. the solution ot' the burn'I'lic chemists of the
jns; bodv in a fluid, or.its union with this substance.
jireseut

day

liold

no other language.

Mkro^ra^lua, pp. 45. 104, 105.
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the colour of this varnish be always the same with that of the
This single fact demonstrates, in my opinion, an
choroid ?
analogy between the choroid and its varnish it would even seem
that the latter is produced by a kind of transudation which takes
place through the meshes of this membrane itself.
If the varnish of the choroid be formed l)y a transudation of
this membrane, it is evident that this varnish ought always to
rover it, and this is precisely what is observed. But this varnish,
as well as tlie choroid itself, does not ahvays exist: it would
veem even that all the species which shun the light are totally
deprived of it. At least I have not observed it in the /laps, the
pedinus, and most of the ieneluios: it is wanting beyond doubt
in the blatl(e, which, as is vrell known, are stupefied with the
light of tiie sun.
When the varnish and the choroid exist, it is
not very ditiicult to separate this membrane from the varnish.
It seems then to be most generally cellular; and in certain species^
the longitudinal fibres of which it is composed are sufficiently
decided to make it appear slightly streaked, on account of the
tracheae which are distributed over it
tliis is distinctly observa^
ble in the traxalcp.
This arrangement has been well described
by M. Cuvicr in his Memoir on the Nutrition of Insects, p. 42,
tab. i. fig. .3.
This organisation might induce a belief that the
choroid is formed by the prolongation or union of the small
tracheae furnished by the large circular trachea: at least, all the
tradiese. which proceed to this membrane are totally lost in it;
and as we cannot recover them, after they reach it, we ought
This
to regard them as contributing to form the choroid.
memijrane is therefore composed of a cellular texture tolerably
close, on which there exists a collection of tracheae furnished by
the large circular trachea, and which are imbued with, or rather
deeply penetrated bv, a blackish varnish.
The choroid is more
or less black, but always opaque ; and its sombre tir't is as constant as its opacity.
Fi:ially, the longest macerations cannot
make it lose its colour or opacity, as we have already observed.
The choroid of th.- compound eyes of insects has been i-egarded bv Swammordavu as an uvea.
It would seem, however,
that it cannot be called an uvea, as it does not occupy the bottom of the eye of insects. However this may be, this membrane is attached by its circumference to the whole of the edge
of the cornea, and conse([Uently follows the contours of this
:

:

same membrane.

smrounded by a large circular trachea,
by the tracheal artery of Swammerdam,
For
but varying as to its arrangement in the different genc-a.
ijwtam'e, in the gnjllui and truralis, it is the third principal
It is

in general furnished

division of this
it arxives

at

situated in the head, which, whea
eye, becomes l)ifurcated, and the two tracheae

same trachea

tlie

II

2

which
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on the edges of the eye

:

the latter form the

large circular trachea, unite afterwards to the upper part, continuing after this junction in one single trachea, which, by join-

ing to another, afterwards terminates at the base of the brain.
The large circular trachea furnishes an infinite number of
very minute tracheae, which soon becoming bifurcated, form verv

numerous

which rest on the circumference of
These triangles formed by the tracheae are di-

isosceles triangles

the optic cone.

vided as by a perpendicular, by the nervous filaments resulting
from the expansion of the optic nerve. These filaments afterwards pass through the choroid and its opaque varnish, as well
as the tunic of the cornea, and terminate below the facets of
the last-mentioned membrane. This arrangement of the trachefp
and of the nervous filaments forms a handsome network, which
is rendered verv sensible by carrying the nerve inwards, and on
the side of the brain.
All these tracheae afterwards continue,
and terminate on the choroid.
The genera which have no
choroid also want the circular trachea.
In the genera which have vesicular tracheae, like the lamellicorn coleopierce, most of the lep'idoplerce and d'ipterce, as well
as certain orthoptercB, like the gryllus and the tntxalis, we
observe considerably under the optic cone another circular trachea, but much smaller than that which surrounds the edge of
the cornea.
The latter turns around the optic nen-e, and is
surrounded itself by numerous air pouches, the use of which
seems to be, to sustain the optic nerve and to keep it in its position.
The small circular trachea is wanting in all the genera which
do not present pneumatic pouches or vesicular tracheae: as it
appears, however, essential for keeping the nerve in its position,
it is replaced by the fibres of the adductor muscle of the mandibles, which on separating wholly surround the optic nerve,
cannot say that
and prevent its being put out of place.
the muscle in its contractions can act on the nerve by compressing it; for observation proves, that by placing the muscle in
all the contractions of which it is capalile, the nerve remains always in its natural position, since the contraction of the muscle

We

is

effected longitudinally only,

whatever contraction

it

and from front

undergoes,

it

to rear; so that,

can never touch the optic

nerve.

The
of

all

optic nerve formed

by the prolongation of the brain

is,

the nerves of the head, the largest and broadest, particu-

It issues
larly if we measure it at the place where it spreads.
almost always from the lateral and upper surfaces of the brain ;
but its position with respect to the other nerves furnished by
the brain is very variable. According to the species and position
•f the various parts situated in the head, it is either the third,
the

and smooth
the fourth, or the

fifth

The
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or simple
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pair of nerves furnished by this organ.

is a little cylindrical, and, directing
soon after its origin into the small circular
trachea when it exists; and, when it does not exist, between the
filaments of the adductor muscle of the mandible, which forms
Gradually this nerve
a kind of circular aperture for its passage.
expands, and forms a cone, which has its base on the cornea
and its summit on the brain. This expansion is greater or less
The libellidoe, the lamellicorn
according to circumstances.
coleopterce, most of the Upidopterce, as well as the gryllus, the
inixalis, and the mantis, present it almost the whole length of
the cornea
whereas in the greater number of species in which
the cornea is not spherical, this breadth is in general much less,
and that in a very decided manner. It is from this expansion
that a very considerable number of nervous filaments issue, which
proceeding between the trachea; fuinished by tlie large circular
trachea, form the network which we have already mentioned.
These are the filaments which, traversing the choroid and its
varnish, as well as the tunic of the cornea, go to form the particular retina of each facet, each penetrating into the hollow
of one of these facets, in order to receive the impression of the
light which they transmit to the brain.
We see at the exterior
of the compound eyes a black point which seems moveable, and
the apparent mobility of which is owing to a cause which we
shall explain when speaking of vision in general.
In order to
resume this description, we may observe that, according to the
conformation of the compound eyes, the union of the small
facets forms altogether
the first membrane or transparent
cornea, and that, besides, each of these facets may be considered as itself a cornea.
The nervous filaments which pass
through the tunic of the cornea are probably the particular retina of each facet. As to the tunic with which they are as it were
surrounded, and which everywhere fringe the coinea, its chief
use must be to diminish the impression of the luminous rays,
an impression the stronger because it takes place in an imme-

optic nerve at

origin

itself laterally, enters

;

diate manner.

The

blackish varnish which covers the opaque

under the tunic of the cornea, may with
great probability be assimilated to the varnish of the choroid,
as the membrane itself may be to the choroid.
Finally, the expansion of the optic nerve applied under the choroid, must be
considered with M. Cuvier as a true nervous membrane perfectly

membrane,

situated

similar to that of the red-blooded animals.

After having given a general description of the compound
eyes of insects, it only remains for us to describe some peculiarities of organization which different species present.

H3
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If we study the compound eye of certain lamelllcorn coleop"
8

terce, as, for examjile, that of the nasicorn geotnipce awAsilevce,

we

observe that

its form is like a heart, and that it is divided into
upper part, by the portion of the cranium which supports the horn.
The cornea is tolerably thick, and divided, as
usual, into hexagonal facets
under this membrane we observe the mucous tunic, the optic filaments, the varnishing of
the choroid, and that membrane itself, black like the tunic of

two

in its

:

the cornea.

The circular trachea exists, and the great optic nerve receives,
besides, an infinity of other tracheas, several of which accompany
the small optic nerves, and reach the cornea by some subtile
ramifications.
The roots or principal trunks of the trache<£ are
placed under the optic nerve, and are attached in the first in-

stance to the tunic

-vvith

v/hich

it is

covered.

They

derive their

origin from a considerable branch adhering below the principal

trachea, and surrounded with other small similar tracheae.
The
geotnipce, flying only at sunset, present the same organization
in their optic nerve with most of the Ivc'ifugce.
Their principal
retina or great optic nerve ajiproaches nearer to the cornea than
in the species wliich fly about in open day.
Thus the eyes of
the giant scarite become after the death of the insect of a
reddish white, and yet they are black when the insect is alive.
This whitish colour is owing to an alteration in the tunic of the

corner; but as this alteration does not act upon the mucous
varnish of the choroid, the latter remains black, of which we
may be convinced on removing the cornea with its tiuiic. This
appearance is also very common in an infinite number of cole-

and even in several other families. In general the cornea
very thick in the eyes of the colcopterce : a few only of tlie
hymenopterce (and in particular the apis violacea) present this

opterce,
is

membrane

thickness.
When the coleopterce have
which takes place in almost all the la~
they want the circular trachea which generally

of an equal

vesicular tracheae only,

mellicorn insects,

surrounds the optic nerve.
To conclude the optic nerve is
always surrounded with tracheae even in a considerable number,
:

and these tracheai form most frequently
some interval between them, an

leave

several vesicles,

which

interval generally very

Nevertheless, in the species having the tunic of the
cornea of a clear colour, instead of being black, we see on the
exterior part of the eye a single point of the same colour cor^
responding to the aperture through which the optic nerve passes;
small.

or rather we distinguish several points,
when we come to speak of the butterfly.
[To be continued.]
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the PhilomatJdc Socle fy of

Magf.ndie and Blainville, on the SubOperations and Instruments invented hy Sir

Bij Drs.

Paris.

ject of the neiv

William Adams for

the Cure nf various Diseases ofth- Eye.
1814*.
the Society the 2Sth of

May

Read and approved by

W

B have been directed to give an account to the Society of
an R'lglish work having for its title " Practical Observations on
Ectropiur.!, with a De!<cripi;ion of a new Operation for the Cure
of that Disease, and the T'Tethod of forming an artificial Pupil,
&c. &c. Bv V/iitiarn Adams, Member of t!ie Foyal College of
Surgeons of Loudon, Oculist Extraordinarv to His Royal Highness the Prince Regent, Oculit.t in Ordinary to their Royal
Highnesses the Dukes of Kent and Sussex, and Surgeon to the
West of England Infirmary at Exeter for the Treatment of Diseases of the Eves."
To these titles it is but fair to add, that
Sir Wm. Adauis enjoys not only in England, but throughout Europe, the highest reputation as an oculist.
The present work is divided into three chapters, each of
which embraces an important point in the history of diseases of
the eyes
we sjiall examine them in succession.
The first chapter treats of Ectropium. In order to understand what follows, we must observe that Ectropium is a disease
which consists of an eversion of the evelids, as a consequence
of which these organs cease to cover the anterior part of the
This disease is not onlv hideous to the sight, but exeye.
cessively severe upon the patient, chiefly on account of the ex:

cruciating pain occasioned

l)y

the contact of

tiie air

or a strong

and particularly if the saiallest solid body should touch
the conjunctiva.
There is besides a constarit flow of tears
down the cheek, and an habitual ophthalmia, which in a short
time is followed by an opacity of the cornea, and soon afterwards by blindnes-.
Sir Wm. Adams chiefly confines himself to the Ectropium which
affects the lower eyelid onlv, and which is caused by the primitive eidargement of its internal membrane.
It has been
proi)osed to cure this di'-ease by removing with scissars the enlarged membrane, in order to reduce it to an equal length with
light,

the skin, nearlv in tlie same way with tailors when they take in
the lininj;- of a coat tiie outside of which has shrunk. This mode of

treatment

is

rated in this

generally adopted

wav on

;

and Sir

Wm. Adams

having ope-

several persons affected with Ectropium, he

He thought he had
in the whole.
reason in the too considerable extent retained

found that the disease returned
iliitcovered tlie

*

From

the Proceedings of the Plillomatliic Society of Paris.
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by the skin of the eyehd
he therefore endeavoured

after the e::cis!«in of the conjunctiva

to

remove a triangular

stripe,

com-

prising the whole thickness of the eyehd, including the tarsus
This stripe, so far as we can understand the author's
cartilage.
description, ought to be nearly of the form of an isosceles triangle,

the small side of which corresponds with the free edge of the
After removing it. Sir Wm. Adams brings the edges of
eyelid.
the wound together by suture, and the union generally takes
By following this process, the author is
place in a few days.
of opinion that a relapse will always be avoided, and he quotes
In all the patients
cases in support of liis opinion.
treated in this ^^ay, the operation was attended with no accir

several

dent whatever.
This procesp, which, so far as we know, has never been em^
ployed in France, appears to us very ingenious, and completely
attains the object proposed by the author.
The second chapter of Sir Wm. Adams's work is not less init treats of the operation necessary to
teresting than the first
form an artificial pupil. The author speaks in the first place of
the circumstances which render this operation necessary, among
which he particularly distinguishes the obliteration of the pupil,
:

the partial opacity of the transparent cornea, the protrusion of
In this operation SirWm. Adams attacks the iris
the iris, &c.
he rein its posterior side, according to Chrselden's process
commends that the opening should be made as large as possible,
particularly if the operation is for an obliteration of the pupil
:

with complete transparency of the cornea.
In cases where the transparency of the cornea is not extensive,
with adhesion of the iris, the instrument should be introduced
quite through the cornea, and attack the iris on the anterior
side, so as to destroy the adhesions hi the first place, and afterwards to make the aperture directly opposite the transparent
portion of the cornea.
Sir Wm. Adams has

made a most successful application of the
property possessed by the extract of belladonna of dilating the
pu])il in cases where the opacity of the cornea is not extensive,
and situated opposite the pupil, by introducing^very morning
between the eyelids a drop of extract of belladoniia. A great
dilatation of the pupil is produced, and the patient is restored
A patient who underwent this treatment could
to sight.
read the smallest characters with ease : when the influence of
the remedy ceased, the same person' could not distinguish the
Here Sir Wm. Adams discusses the question,
largest objects.
whether the continued application of belladonna might be protluctive of incorveniences

?

and he concludes

in the negative.
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One

of our number, however*, must observe on this occasion,
that he has seen animals poisoned when a venomous substance
was brought in contact with the conjunctiva, a circumstance
which ought to dictate the greatest caution in the appHcation
of belladonna to this membrane. Sir Wm. Adams afterwards
speaks of a process employed by the late Mr. Gibson, of Man-

—

chester, in cases where the central opacity of the cornea was
very extensive, and in which the application of belladonna could
have no effect. This surgeon made an incision in the cornea,
one line from its junction with the sclerotica, and about three
lines in length.
After the evacuation of the humour, a small
portion of the iris presented itself through the opening; and then
Mr. Gibson with curved scissars removed the portion of the
iris which had protruded into the wound in the cornea, so as
to
form an artificial pupil nearly circular. Sir Wm. Adams makes se-

among others that of producing
a considerable opacity in the portion of the cornea which remained transparent.
He substitutes another process, which
consists in drawing the edge of the pupil through a small aperture made in the cornea, and leaving it in a state of strangulation
the portion of the iris which appears protruded is afterwards destroyed by the nitrate of silver. Fifteen cases, the details of which are very curious, terminate this chapter, and
serve
to prove the correctness of the author's doctrine.
The third chapter of Sir Wm. Adams's work treats of cataract.
veral objections to this process,

:

He

gives in the first place his ideas as to the causes of this
He denies that there is any such thing as scrophulous
cataract, but admits of a venereal one, the essential character
_

disease.

of which

is

retaining

all its

of this
to Sir

an opacity of the crystalline capsule, the crystalline
transparency.
Authors have made no mention
cataract ; so that the discovery of it must be attributed

Wm.

Adams.

The author

afterwards notices a great number of cases of
cataract observed in new-born infants.
On this occasion he
observed, that if more than one child by the same mother were
born with cataract, all who came after were affected, and even

the cataracts were of a similar naturef.

The author

therefore

* Most probably M. Magenrlie. This ingenious physiologist, in
concert
with M. Delillc, has been tor several yearscnsia'^cd iii cxpcTinieiits

on the

effects

of

vej:<'tahlc poisons

the Proceedings of

tlia

on

t!ie

animal fficoiiomy.
See the Reports of
in the Philosophical Masazine

French Institute

paWiTW.— Tra NSLATOR.
t On reft- rring to the Author's v>ork, we find liis idea appears to be
inisiinderstoo'l
his words are: " /n ail cases of congenital cataract
which
have fallen under my notice, where more than one child has
been affected
;

U

has invariably occurred in succession".— Tkanslatok.

*
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maintains that cataract

is

hereditary,

and adduces

several in-

stances.

The method of treatment which SirWm. Adams seems to prefer,
him to speak of the ahsorbent facuUy of the anterior and

leads

posterior chambers of the eye, and of the solvent powers of the
aqueous humour. He mentions several facts in support of his
assertion, and among others tlie folknving: Mr, Cline, a celebrated English surgeon, operating upon a cataract by extraction,
the point of his instrument broke, and remained in the anterior
chamber, vA'hers it was seen to rust, dissolve, and finaliy disap-

pear by the process of absorption.
Sir Wm. Adams afterwards describes the instruments which he
uses for the various operations of the eye. As they do not differ
much from those generally employed, we shall not enter upon

any

detail respecting

them.

as follows: In operating for solid cataract
children, he employs the knife represented in tlie

bur author proceeds
and

in adults

accompany his work, as No. 4, being a kind of
The eye being fixed
very narrow flat needle with sharp edges.
by the speculum, he inserts the instrument into the sclerotica,
one li!ie behind the iris : the flat part being parallel to this membrane, he makes it penetrate into the posterior chamber, and
afterwards into the anterior chamber until the point be very
close to the nasal edge of the j'upil; then turning the instrument half round, wliich directs one of the edges of the knife
towards the crvstailin.e, he gives a thrust backward, so as to cut

plates which

the crystalline and the capsule: by various movements he afterwards cuts the two halves into several portioas,
taking particular care to detach the capsule and its adhesions
from the ciliary processes. Afterwards quickly re))lacing the instrument as it was upon entering the eye, and acting with the
flat side, he places the separated portions of the crystalline and
of the capsule in the anterior chamber, where they are afterwards quickly absorbed.
Sir V/m. Adams thinks it highly important that the capsule and
the crystalline should be divided at one and the same moment
"Not mily,"he observes, do we thereby avoid a secondary cain halves

'"•

taract

;

but

crystalline

it is

much

easier to cut the capsule than

had been previously extracted from

its

when

cavity.

the

The

horizontal section of the crystalhne has the advantage of preventing the capsule from being detached too soon from its adhesion to the ciliary process, and the crystalline from revolving

This
itself, and totally passing into the anterior chamber.
process has a great resemblance to that which has been sometimes practised in France, under the name of the process of

upon
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the same instrument and nearly the
same process of operation are requisite; with this difference, that
we have only to attend to the crystalline capsule, which is generally opaque.
Sir \Vm. Adams, for the operation of capsular cataract, prefers
a needle which differs a little from that which has been described by Scarpa, and from that which we make use of for the
operation by depression. The ojierating process consists in
cutting the capsule into stripes, and subjecting it to the ab^orbWhen the capsule is'
eut powers of the chamber of the eye.
too thick, and it is difficult to tear it, Sir Wm. Adams contents
himself with detaching it from its adhesions.
The capsule contracts of itself, and occupies, until it is entirely absorbed, a point
of the posterior or anterior chamber : as, on account of its
weight, it occu])ies the lower part only, it does not oppose the
passage of the rays of light.
If the capsule adheres to the posterior face of the iris. Sir Wm. Adams, instead of dividing it into
slips, and making it pass into the anterior chamber as Scarpa
recommends, contents himself with separating it with great care
from all its adhesions, and leaving it merely attached by a point
in its circumference to the ciliary processes,
so that it may not
move, but remain fixed to the posterior face of the iris, where
absorbed more or less speedily. Sir Willliani
it becomes
Adams has seen some of these capsules, when placed in the
anterior chamber, remain upwards of two years
Vi'ithout
occasioning any accident, or even injuring vision.
In ccneral
it is very advantageous to separate it into several portions,
for then its absorption is infinitely more speedy.
Sir William
Adams has a particular process for operating upon solid
cataract in old persons: at this age the centre of the crystalline is so hard that the needle cannot make any impression
upon it ; in this case Sir William Adams makes use of an instrument a little stronger, with which he cuts tlie crystalline by
vertical incii^ions, taking care to avoid any change in the situation of the part
the fragments are pushed into the anterior
chamber: the place which they occupy is filled by the aqueous
humour, which softens what remains of the crystalline, and admits of its being cut entirely by incisions in a second or a third
operation, at the same lime that it ])revents the crystalline from
approaching the iris. There ought not to be a long interval
between the operations ; for the nucleus of the crystalline might
either be detached and press upon the iris, causing irritation,
or, passing into the anterior chamber, where on account of its
hardness it could not be absorbed, would require for its extraction the incision of the cornea. As to the capsular cataract
with transparency of the crystalline, (a cataract whigh ought

For the

fluid cataract,

—

:
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William Adams, since we are indebted to
him for its discovery,) the method of treatment is the same as
for solid cataract of adults and children.
The last pari of the
work is also accompanied by a great many interesting and accurate observations. The whole concludes with an Appendix, in
which the author suggests some doubts, which appear to be well
founded, as to the appearances by which we distinguish the complication of amaurosis with cataract
here also he cites cases in
to be

after Sir

:

'

support of his ideas.
The work of which we have now given an account to the
Society, evinces in its author a conspicuous talent for observation, great experience, and much of that ingenious spirit which ifr
ever fertile in resources, and so useful in the practical sciences.
It is, in short, one of the best works ever published on the diseases of the eye. We are of opinion, therefore, that the Society
owes its thanks to the author for his book ; and that it will be
an honour to the Society to enrol Sir Wm. Adams among the
muTjber of its foreign correspondents.
(Signed)
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has been ascertained by Sir H. Davy, that when compound
bodies capable of transmitting electricity are submitted to the
operation of the Voltaic pile, their proximate and ultimate ele~ments are separated with uniform phenomena ; that acids are
attracted towards the positively electrified surface, and that alkaline and inflammable substances take an opposite direction, and
collect at the negative pole.
Of the 7tllima(e chemical elements of bodies, the greater number exhibit the last-mentioned cliaracter, and a few only appear
to be attracted towards the positive extremity of the Voltaic instrimient ; and as bodies possessed of dissimilar electrical powers
attract each other, it has been concluded, that the inherent electrical state of the former is positive, that of the latter negative.
These chemical effects were at first regarded as peculiar to
the Voltaic pile, and were considered to depend upon the operation of a new agent, termed the Galvanic fluid, until Dr. Wol* This Report was read, and highly approved by the Society, at a General Meeting held on the 28th of May 1814, when Sir William Adams
was unanimously elected one of its correspondent members.
t From the Philosophical Transuctions for 1814, part i.
las ton.
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succeeded in imitating the effects by
means of the electrical machine, and thus experimentally demonstrated the identity of common and Voltaic electricitylaston, in the year

*,

More

recent investigations, and especially the admirable reH. Davy, have fiilly established the correctness of
these views, and have shown that the different action of the Vol-

searches of Sir
taic pile

and the

machine depends

electrical

chiefly

qiiantihj of electricity in the former being great, while
sily is inconsiderable, and vice versa.

upon the
its tJilen-

In the following lecture I shall have the honour of presenting
the Royal Society with some new inquiries connected with these
objects of research, and have much pleasure in adducing facts

which throw further light upon this interesting department of
chemical science, and which harmonize with the opinions of the
able philosophers alluded to.
^

When

§ n.

the flame of a candle

is placed between two surfaces in
opposite electrical states, the negative surface becomes most
heated this circumstance was considered by Mr. Cuthbertson
as indicating the passage of electric fluid from the positive to the
negative surface f.
:

-Mr.

ErmanJ has shown

that certain substances are unipolar
that is, that they
;
are only susceptible of transmitting one kind of electricity. The
insulated flames of wax, of oil, of spirit of wine, and of hydrogen
gas, only conduct positive electricity ; dry soap, on the contrary,
in regard to the electricty of the Voltaic pile

and the flame of phosphorus, -under the same circumstances^ only
transmit negative electricity.
Sir H. Davy§ considers the result of Mr. Cuthbertson's experiment to depend upon the unipoLarity of the flame, which
would render it positive, and cause it to be attracted towards the

negative pole.
On perusing these statements, it occurred to me that they admitted of another explanation, and that the appearances might

be connected with the chemical nature of the substances emI repeated Mr. Cuthbertson's experiment, and found
that when the electrical machine was in weak action, the negative surface not only became hot sooner than the positive, but
that the smoke and flame of the candle were visibly attracted
towards it.
I
now removed the candle, and substituted the,
flame of phosphoras, vvhen the appearances were exactly reployed,

yersed; the
*
J

positive surface

now became

considerably

warmer

Trans 1801, p. 435.
t Practical Electricity.
Aunales de CJiimie, 1807, tome Ixi. p. 1 13.
Pliil.

§ EleuiciitfccirClitm. riiilob. vol.

i.

p. 177.

than
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than the negative, and the flame and smoke of the phosphofu*
were powerfully directed upon it. I conceived, therefore, tha»
the flame of the candle was attracted bv the negative pole, ia
consequence of the carbon and hydrogen in which it abounds,,
and that the rapid fonnation of acid matter during the combustion of the phosphorus was the cause of its attraction towards
in short, that the appearances were consistent
t!ie positive pole
with the known !a>vs of electro-chemical attraction.
:

To

ascertain the correctness of this idea,

it

became necessary

examine the pha-nomena with greater precision, and to
tute the more extended series of experiments^ which, with
to

insti-

their

proceed to detail.
The apparatus employed consisted of two insulated brass balls
capable of being brought near to, or removed from, each other,
Avith a small table between them, as represented in the annexed
drawing.
(PI. II.)
When it was necessary to ascertain the relative temperatures
of the balls with accuracy, I made use of the instrument, fig. 3,
devised by Mr. Pepvs, in which n a rejiresent two thin spheres
of brass containing delicate thermometers, the bulbs of which^ as
well as the interior of the spheres, were coated with lamp black,
One of the
to render the increase of temperature more evident.
balls was connected with the negative, the other with the positive
conductor of a small electrical machine of Mr. Nairne's construction, as represented in fig. 2, so that the apparatus v/aa
results, I shall

perfectly insulated.

§ ni.

Exp.

1

.

A

small stream of olefiant gas was burned between

The flame was evidently attracted towards the negaThe combustion was continued for one miimte. At
commencement of the experiment, the mercury in the ther-

tfie bails.

tive side.

the

mometers stood at 60° Fahrenheit ; at its termination the positive thermometer indicated 62°, the negative 72".
2. The experiment was repeated with sulphuretted hydrogen :
the flame was now only slightly attracted by the negative ball,
but the sulphureous acid vapour passed off towards the positive
surface.

in this experiment the jiositive thermometer rose 3°
negative thermometer 6° in one minute.

and the

3. A very small flame of pliosphuretted hydrogen was slightly
bent towards the positive pole.
In one minute it produced an
effect upon the positive thermometer =5°, upon the negative
3".
Wiien a larger flame was used, it appeared equally drawn
towards the two electrical poles, but the acid vapour passed off
in the direction of the positive ball.

=

4.

The
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A. The flame of arsenicated hydrogen was attracted hv the
negative surface
the fumes of white arsenic produced during
the combustion were slightly attracted towards the positive pole.
5. The flame of hydrogen appearefl weai^lv attracted by the
negatively electrific?J ball ; but on employing tlie apparatus with
:

thermometers, the rise was nearly equal on both sidt-s.
In one
experiment, jnade with much caution, the thermometers stood
at

its

commencemer.t at 56". The gas was burned for two
the negative thermometer rose to 62°, tiie positive to

minutes

:

6I».

In a second experiment, the combustion was continued for five
minutes : the effect upon the negative thermometer was
4°,

=

that upon the positive =2-.)®.

With a very small stream of carbonic oxide, the

6.

were

The

results

tip of the

flame appeared in some
cases to be slightly inclined towards the positive ball, but one
thermometer was not more affected than the other.
On substituting a larger current of the gas, which produced a
flame betvveen three and four inches in length, it was much more
evidently directed to the positive surface, but the rise in the postill less

distinct.

thermometer was less than might have been expected. In
where the combustion was continued for two minutes, the rise in the positive thermometer did not exceed that
of the negative more than 2-5 to 3 degrees.
7. Sulphur, in a state of combustion, was placed between the
sitive

several cases

The flame being extremely small,
direction could not be obsen^ed, but the sulphureous acid vapour was attracted by the positive ball.
oppositely electrified balls.

its

8. The^ame of the sulphuret of carbon (sulphuretted liquor
of Lampadius) was attracted by the negative surface
the acid
fumes which it throws off took an opposite direction.
:

9. \Vhen phosphorus in a state of vivid combustion was introduced into the electrical circuit, the flame, and the phosphoric
acid produced, were powerfully directed towards the positive surface.

The acid vapour which arises from phosphorus, during its slow
combustion in a warm atmosphere, is also attracted by the po•itively electrified ball.

10.

A

small stream of muriatic acid gas was allowed to pass
tlie electrified spheres ; it was im-

into the atmosphere betv.een

mediately attracted to

more evident by the

t!ie

This effect is rendered
a small quantity of ammonia

positive pole.

diffusion of

through the atmosphere of the room in

vvliich

the exj>erimeiit

is

made.

The attraction of the muriatic acid is strikingly exhibited by
coating the conductors with litmus paper, placing them at a
distance
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distance of about six inches asunder, and propelling a current of
If the electrical
the gas through a small tube between them.

machine

is not in too powerful action, the positive ball is instantly
reddened, while the blue colour of the negative surface remains

unaltered.

11. Nitrous acid gas exhibited the same appearances as

mu-

riatic acid.

12. Potassium in a state of combustion was placed between
Its flame, and the alkaline fumes it
the electrified surfaces.
produces, were drawn to the negative conductor.
1 attempted
13. Ammonia aiforded no very distinct results.
to ascertain its electrical state by disengaging it through a small

tube placed between the conductors, the atmosphere being slightly
but it was apparently equally attainted with miniatic acid
When the contracted and repelled by the electrical surfaces.
ductors were coated with turmeric paper, the negative appeared
sooner reddened than tlie positive, but in a very short time the
efl'ect upon each became ecjual.
14 Benzoic acid evolved by gently heating benzoin between
the electrical poles, was attracted to the positive side ; but when
the balsam took fire, the flame and carbonaceous matter were
immediately drawn in an opposite direction.
I heated some pure benzoic acid placed upon a silver capsule,
between the balls ; as long as the temperature was only sufficient
but the moto raise it in vapour, it took the positive direction
ment that the acid was inflamed, the carbonaceous fumes passed
;

:

to the ".egative side.
15.

Camphor during its combustion throws
and, when burned between the

tity of charcoal,

surfaces, ftirnishes a

good

off

a large quan-

opposite electrical

irjstance of the attraction of that

sub-

stance by the negative pole, which soon becomes coated with

it,^

the positive ball being much less soiled.
16. The resinous bodies in general exhibited the same appearances as camphor : when in a state of combustion, both the

flame and smoke were repelled by the positive, and attracted by
the negative pole.
17. Amber, on the contrary, presented pha?nomena nearly
When brought into n state of fusion,
similar to those of benzoin.
its acid vapour was attracted by the positive ball; but when made
to burn, an opposite effect was produced.

§IV.
la the preceding detail of experiments, such only have been selected as were attended with marked results. The electrical energies

many other sabstances were examined and compared, but no
new facts were ascertained, nor were any circumstances observed
of

wliich
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.which interfere with the inferences suggested by the above state-

ment.

To insure accuracv, each of the experiment's was several tlrrxe.'}
repeated in the presence and witn the assistavxe of some of my
cheiiiical friends, and the results were uuifonn when proper preIt is especially necessary to operate
cautions were attended to.
in a quiet attuosjjhere,

and

to

employ a

feeble electrical

power

j

the machine is too strongly excited, tr.e sub-.lances under
examination arc alternately attracted and repelled between the
poles, especially if insulated, or non-conductors of electricity.
The balls were usually withdrawn from each other to a distance
for, if

of four inches, and the subject of experiment placed equidistant
between them. The poles too were occasionally changed, by
moving the connecting wires from one bail to the other, with a
view to insure correctness by observing the change thus produced in tlie direction of the ilame or vapour.
The experiments were sometimes varied, by using the Leyden
jar with a sliding electrometer connected with its outer surface :

the substance, the electricity of which was to be examined, was
placed between the ball of the charged jar and that of the electrometer.

Regarding these experiments as connected with electro-chemical theory, they appear to furnish a more evident proof than
has hitherto been offered, of tlie inlierent electrical states of
matter, which are decidedly exhibited by the attractions and repulsions between the opposite poles
and v/hen connected with
Dr. Wollaston's researches, to which 1 have elsewhere alluded,
they amply demonstrate the identity in chemical powers of com;

mon and
The

Voltaic electricity.

by the positively electrified surface,
and inflammables by that which is negatively electrified, is thus easily exhibited
and the theory which regards
their nnitual attractive energies, as dependent upon their opposite electrical states, confirmed by experiments not less decisive than those in which the Voltaic instrument was employed.
Of the former class, phosphorus in slow and in rajjid coinbustion, and benzoic acid, furnish the most striking instances ;
and of the latter, the combustion of potassium and of camphor

and of

attraction of acids

alkalies

;

are excellent examjiles.

There are, however, some circumstances which appear difficult
to cx|)lain, and which have not turned out as might have been
expected a priori. The combustion, for instance, of carburetted
hydrogen gives

rise to

but

entirely

its

flame

surface;

is

the production of water and carbonic acid,
and powerfully attracted by tlie negative

and carboruc oxide, which produces carbonic acid, is
No. 19(i. August 1814.
f
not

Vol. 44.
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not very evidently attracted by either pole, unless the flame be
It may, however, be conceived with regard
of a very large size.
to cs'-bnre'.ttJ hvdroger. '.hat the carbonic acid which is fo-T!,ed
actual!', pass oft' 'o the positive suiface, and that the polarity
of its iiame is influciictd rather by the combustible, than by the
product of combustion: this idea is in some measure sanctioned
by the appearances oxhibiLed bv the flame of the sulphuret of
carbon, wliich is directed towards the negative ball, although the

docs

sulphureous acid visibly passes towaids the positive side, and it is
fair to infer that the carbonic acid accompanies it.
An attempt was made to detect the carbonic acid by means of
for this purpose a piece of linen, moistened with
caustic potash
the alkaline solution, was applied to each conductor, and a cur:

rent ol carbonic acid, issuing from a small tube, was directed between them. The linen was then put into dilute muiiatic acid,
and it was expected that the effen'escence would be greatest in
this generally appeared to
that removed from the positive pole
be the case but I cannot say that the results were satisfactorily
distinct, nop indeed does the method admit of the accuracy re:

;

quired.

The experiments related in the second section of this lecture
suggest an explanation of the pha?nomena alluded to, as observed
by Mr. Erman, more consonant with the known laws of electriThe flame, for instance,
city than that which he has suggested.
of oil, wax, &c. must be considered as consisting chiefly of those
bodies in a state of vapour ; and their natural electricities being
it is obvious that, when connected with the positive pole
of the battery, and with a gold-leaf electrometer, the leaves will
continue to diverge ; but when applied to the negative pole, that

positive,

be annihilated by the inherent positive energy
of the flame, and consequently the leaves of the negative electrometer will not diverge. On the other hand, the flame of phosNow it has been shown, that
phorus is negatively unipolar.
this flame (owing probably to the rapidity with which it is forming a powerful acid by combination with a large portion of oxygeh) is attracted by the positively electrified surface, and consequently that it is itself negative, so that it would transmit negaelectrical state will

but would annihilate the popower, and thus appear as an insulator under the particular
circumstances which Mr. Erman has described.

tive electricity to the electrometer,
sitive
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XXITl, Account of a neiu Species of Insect of the Genus
Corynctes of Fabricius, observed in an Egyptian Mummy
at
Grenoble.
By M. Champojllion Fxgeac*.
J. HE circumstances attending the discovery of
this insect, hitherto unknown, are equally singular as the result is
in itself interesting no person, in fact, would expect to find a
new species
;

of insect in an Egyptian mummy.
Tlie curiosities of this description, which various
public and
private cabinets of Europe contain, have been examined
by many.

Blumenbach and several other naturalists have studied 'the vaembalming which they present, and have in-

rious kinds of

quired into the process

itself,

what Herodotus and Diodorus

combining their remarks with
have written on the subject.

Considered in an anthropological point of view, the
mummies
prepared by the Egyptians have served to prove that
there existed certain differences of form or proportion
between the individuals embalmed ; i. e. the people of Egvpt or
the adjoining
countries, and the inhabitants of Europe.
Antiquaries, seeking
only for traces of the arts among the ancients, have

described
the paintings which adorn the envelopes of the
mummies, and
their sycamore coffins. Finally, the discovery
of several Egyptian
manuscripts, hieroglyphical and alphabetical,
inclosed in the
wrappings of the mummies, having excited the
curiosity of the
learned, they have endeavoured, as well as they

could without
mummy, to search minutely all those which have
reached Europe.
Sirnilar motives induced me to study
those which belong to
the Cabmet of Antiquities of the Public Library
of Grenoble.
One of them, remarkable for the richness of its ornaments'
is
still more so from the kind of
embalment v/hich it has received,
and which, consisting merely of an injection into the
vessels of
destroying the

a preservative

liquid, has left every limb its natural
form and
This was the mummy which 1 examined in the
summer of the year 1810, aided by M. ChampolHon jun.

flexibility.

The instant it was removed from its case or coffin, and placed
on a convenient table, we perceived that it had been
vi«ited before by means of an aperture made
in the lower part

of the dorsal spine, an aperture which occasioned
the
eeveral vertebrse

and some of the

ribs.

We

know,

loss of

in fact, that

the Arabs, in order to search for gold and
talismans, carefully
all the mummies which they discovered,
before selling
them to be sent to Europe for the uses of pharmacy,
or for
the cabiuets of the curious.
The mummy in question seems to

mspected

"

*

Ma^asln Enn/chpidigue
* 2

for

May

1814.

have

On a new
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Species of Insect of I he

have been treated in

this way; but the aperture had not penetrated to the forepart of the body: the cavities of the belly and

stomach were untouched, and filled with a blackish earth, with
which were mixed tb.e fte^hy parts, which had fallen into a fat and
unctuous powder in conseciuence of the hiunidity which had penetrated tlicm.
The arms crossed over the breast were still in
their place.

On

examinintj the hands attentively,

we

perceived in the in-

dead coleoptexx: of a rose colour
in all its brilliancy, and two or three lines in length.
This insect being new to us, we collected all that could be found, with
the view of obtaining better information respecting it.
A short time afterwards an opportunity ])resented itself of
showing them to M. Jurine, of Geneva, whose opinion convinced us that we did well in preserving these (o/ecpterce, which
will furnish to the nomenclature of entomologi'-ts a new species
of a genus by no means numerous.
Vv'e sul^join M. Jurine's
terstices of the fingers several

description.

" Generic denomination.
of Olivier.
"

Specific ditto.

—

— Corynctes of Fabricius.

Sj)ecies

non

Jurine

is

Here

is

which holds the midand the corynctes abdo-

descript,

dle rank between the corynctes ni/ipes

minalis, but which

Necrolia

neither the one nor the other."

name it the corynctes glaher.
have a new s.pccies well determined, and

M.

de

desirous to

\ve

interesting because the

genus corynctes

is

the

new, and we

more

know

while the insect obonly two species, both of them exotic
served at Grenoble, which is also exotic, will form the third.
There cannot be a doubt that it was brought to Europe with
the mummv, since it was found in the inside of the body under
several envelopes: but how and when did it take up its residence
M. de
there ?
It will not be easy to answer this question.
Jurine, v.hom it has not escaped, is inclined to thiidi that the
larvK of the insect have been introduced into the tnunmiy since
it came out of its sepulchral deposit ; viz. when it fell into the
;

hands of the Arabs half a century ago, and was sent direct from
Cairo to Grenoble by M. de ^lure, then French Consul in
Egypt.
It

may

also be

fairly conjectured, that the residence of the

msect under the envelopes of the munnny
date, particularly

when we consider

is

of a

that, the larva;

much

older

of the co-

rynctes being carnivorous, the desiccation of the body when the
it from the tomb, or the well, co\ild not be very
It is also natural
attractive to it, nor suit its voracious appetite.
to suppose, from the method of embalment practised on thi-s

Arabs removed

niuuiuiy, by submitting the

body to several operations made

in

the

3

Koikes respecting Neuu Books.
the open air for

70

days, tliat in this
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interval the larvae

might

have been lodged between the fingers of the hand while still
fleshy, and v/rapped up with them ; and they might at first have
entered the flesh, and afterwards been brought to maturity while
tliC state of the body admitted.
The insect must have afterwards attained its full growth, and ended its life in the state in
which it was found. I think it right thus early to mention this
discovery, for the benefit of those who study entomology.
In
the mean time I am preparing a more extensive work on mummies in general, their embahnent, and the pointings with whidi
their envelopes and cases are adorned.

XXIV.
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Oh^ervat'ions upon Insects
Ohservrilmns sur les Insocies, &'c.
considered us runnjialinir Animals, and on the Functions of
the vnrimis Parts of the in fes final Tube in t/iis Order of
y4nimals. Bi/ Marcel dk SEraiKs. 1 vol. 4to. Paris, 1814.
jL hjs work, \\'hich has been favoured with various marks of approbation from the French Institute, is written to prove that
the organization of insects is bv far too simple to admit of their
Some verv eminent
operating a real rumination of their food.
anatomists, however, among whom are Malpighi, Swannnerdam,
and Cuvier, arc of opinion that there is an entire order among
the injects, similar to that of the ruminating class of animals.
M. -Marcel de Serres, on the other hand, seems to have the merit
of demonstrating l)v anatomical and pliysiological proofs of a
palpable nature, that all the insects as yet known have an organization totallv dlfierent from that wliich they would have
if their food underwent a true rumination.
But in order to enable our read.::rs to decide upon the evidence which M. de Serres
a'lduces, we shall follow him through his work, and detail the
facts upon which he cliieflv rests.
Rumination, accorehng to M. de Serres, is an act of volition:
wc see, in fact, that animals which ruminate, i. e. which pass
their food from one stomach to another, and finally to the
mouth, suspenil this rumination when they wish to retard their
digestifjn, and ruminate afterwards when they are no longer pursued.
Tlm'<, these animals place in reserve, in their large and
ample stomachs, such food as has not been masticated, and
which for this reas<m ought to be again thrown up into the
mouth to be rcmasticated at leisure. Rumination is therefore
eonnected in this respect with the habitudes of the animal; and
all the rununating animals are herbivorous, and placable in their
1

dispositions.
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Living upon food not very sapid, frequently disturbed in the act of eatings, and being nearly all defenceless, they
can nevertheless store up their food to chew it at another opportunity.
Here we see the use of the great stomach of the ruminating animals, and rumination is a neceneary consequence.
The author afterwards inquires, if the insects which have been
regarded as ruminators had the same occasion for fear, and if
it was necessary that they should have an opportunity of storing
up a certain quantity of food to remasticate it in a time of rest
and tranquillity ? From an attentive observation of the habits
of these insects he answers in the negative, nor do their habits
announce that ruminating would be of any advantage to them.
These animals having a \ery decided voracity, the complication
which is observable in their digestive organs seems to be relative
Nature has done every thing
to this activity in digestion only.
to accelerate this digestion, and the peculiar means and apparatus which she has given for this purpose have deceived most
anatomists.
Eut in order to render this perfectly evident, let
us examine the structure of the intestinal tube in the species of
ineects w?iich have generally been regarded as ruminating.
An entire order 6f insects, the ortlmpterce, has been regarded
as subjecting the food to a real rumination.
They present next
after the oesophagus a stomach which is sometmies placed on
the same line with this viscus, and sometimes a little on one
The stomach communicates with another organ armed
side.
almost always with hard and coriaceous scales this organ has
been assimilated to the L'onnet of the true ruminants ; but it is
remarkable that its strong and muscular valvules, and the Scales
or sharp teeth with which it is armed, render its organization
very different from that of the bonnet of ruminating animals.
These teeth with which it is provided, and the tliick and muscular membranes which enter into its composition, make it on
tlie contrary resemble the crop of birds, its action being that of
Under the giztriturating the food in a more perfect manner.
zard we meet with organs which do not vary in their position,
but which differ in number. Sometimes very extensive, and in
that case being two in number onlv, these organs have been assimilated to the feuillet and the maw of the ruminating animals,
and consequently they have been regarded as true stomachs.
Observation proves that, in whatever state digestion is, these
pretended ventricles never contain any food. We see them, on
the contrary, filled with a peculiar humour, which does not apBesides, how could
pear to be diminished after a long fast.

dispositions.

:

those organs, if they were real ventricles, diminish in size until
they became capillary, and multiply so as that some individuals'
present no less than forty?
It is in fact difficult to conceive,
that
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that the alimentary paste can re-ascend into the moutli, after
being divided into so manv different portions in order to occupy
the interior of these multifarious stomachs. In tlie second place,
these organs often present at their extremities a great number
of very minute capillary vessels, which indicate that a secretion
these vessels contribute in an evident manner
is taking place
to increase the liquid which we observe in these ventricles.
This liquid is so abundant, that it fills the whole capacity of
these viscera
it proves that they by no means exercise the
function of stomachs, for where could the alimentary paste be
lodged ?
If these organs do not immediately assist digestion, what is
their use, and of what nature is the hianour which they contain ? These are questions which the author thinks he has am:

:

ply resolved.
All the insects

which

h.ave

been considered as ruminating,

display, as already observed, a great voracity: consecjuently nature

has

made

and

easy.

the process of digestion with

As

tlie

These

their food but

im-

supplied by rough and cutting scales,
the internal membrane of the gizzard is armed.

perfectly, this defect

with which

them equally prompt

teeth of insects triturate
is

put in motion by a muscular tunic of great conan action so much the greater, as they approach closer in the contractions of this organ, and they are
besides very multifarious.
The gizzard is not the only organ which contributes to promote digestion ; and the two viscera, erroneously assimilated to
the first stomach, the maw of ruminating animals, have not the
smallest share in it.
They do not act by themselves, but rather
by the humour which th.ey secrete. This humour, on account
of the disj)osition of the vesicles which contain it, as well as of
the gizzard, may ascend into the stomach, and act in this way
upon the alimentary paste. But in order to exercise an efficacious action on the food, this humour must have solvent properties ; and analysis indicates that it is sufficiently analogous to
the bile.
At least this alka.line humour contains a resinous
matter, perhaps the yellow matter, soda, albumen, and a great
quantity of water.
This composition, partly similar to that of
the bile, announces that this animal fluid must have a great action on the food which agrees perfectly with the physiological
facts related by the author in his work.
Thus these two organs, which are assimilated to the first
stomach and to the maw of the ruminating animals, never
being filled with alimentary paste, do not seem to exercise the
«amc fiinctions with the real stomachs. Their excessive multiplication in ;i number of iauividuals is another proof of it; for it
would
i 4
scales,

tractibility, exercise

;

^S6
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to conceive that the alimentary paste wai
obliged to separate into thirty or forty portions, in order to be
better elaborated.
difficult

These facts seem to prove, therefore, that those organs can by
means be as.similated to stomachs, being far from fulfilling their
iunctions the abundant humour which they contain induces a

110

:

supposition that they are a kind of vesicles destined to secrete
a species of bile, which supplies the place of the bile in insects,
the pancreatic juice, and even the saliva which we observe in
animals of a superior order.
The small vessels which exist at
the upper extremity of these vesicles, would have no other use

pump up the humour which bathes all the parts of the
bodies of iu'-rects, and thus to collect the materials of the fluid
secreted in these bili;iry vesicle?.
than to

The author then proceeds to dotail a variety of interesting
experiments in illustraticm of his ideas. By putting these vessels
into coloured fluids, without allowing the biliary vesicles to receive any impression from tliem, he saw the vessels absorb the
liquor in which they were plunged, and after a certain time the
vesicles themselves received the colour.
It still remained to
ascertain how the secretion of the bile took place when these
small vessels no longer existed.
In order to verify this point, the
author put the hepatic organs in coloured liquors, and he saw
that the absorption equally took place by the membranes of
these same viscera. Thus, whether the vesicles have or have not
secretory vessels, they nevertheless suck up from the humour
which bathes all the parts of the body, the materials of their
secretions.
What also proves that these organs do not in any
way perform the functions of the stomach, is, that we frequently
observe them filled with an abundant humour in individuals which
have died after a long fast. In short, according to M. de Serres,
the true use of these pouches cannot ije mistaken, since the individuals who undergo a complete fast perisji the more speedily,
the more considerable the qu;intity of the biiiary humour.
The
is well known, an irritating hunicur, its action is
most energetic on the membranes of the stomach when it acts
upon them in a more direct maimer.
But M. de Serres does not confine himself to making us ac-

bile being, as

quainted with the uses of the various parts of the intestinal canal
of insect?: he also gives an anatomical description of this canal,
considered in the greater number of families.
He has also given
us some very valuable details on the structure of this canal, on
the membranes of which it is composed, and finally upon the
nerves and traches which proceed to it.
When an opportunity
offers of drawing general conclusions, he does not neglect it.
He remarks for instance, that the extent of the tongue and thei
'

'

"

development
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its >-illous coats are more considerable in the
herbivorous animals, on account of the tastelessness of their
food, \shereas the jjrehensile organs are more developed in the
In the same way he observes with respect
carnivorous animals.
to the alimentary canal, that the more the animal lives upon
Thus, according to
vegetables the more extensive is this canal.
his observations, the connection between the proportions of the

development of

and the species of food is the same in the masticating insects as in the animals with vertebras.
Fully sensii>le of the importance of the determination of all
these mimitire to the study of animals in a general point of view,
M. de Scrres has lost no opportunity of generalizing the facts
intestinal tube

which he observed, and always with that rigour wliich the preThe following are the
sent state of the sciences demands.
witli whicii he convludes his work
That there do not exist any insects which operate a true
rumination and that the or f hop tercp, which had been erroneously

theorems

"

:

1.

;

supposed to ruminate, cannot possibly from their structure
throw up their food into their mouth.
"2. That the gizzard of insects, assimilated improperly to thebonnet of the ruminating animals, cannot un<!er any circumstances bring the food up to the stomach, either on account of
the arrangement of its valvules, or from the relative weakness of
its muscular power when compared with the resistance of it«
scaly
*'

membrane.

3. Tliat tlie viscera hitherto considered as third

stomachs are hepatic

and fourth

kinds of vesicles wliich serve as
a fescrvoir to the biliary fluid ; those organs having, umler certain circumstances, secretory vessels destined to suck up the materials of the humour whicli they are to elaborate, and in other
cases operating of themsebcs the secretion for which th.ey are
vessels, or

destined.

" 4. That in the vcrv voracious species there are several orders
cr rows of hepatic vessels, and in those which have the most,
the number of rows of these ves'cls never exceedt. three.
" 5. Til at the upper hepatic vessels are always more developed
than the lower, and their extent in the inverse ratio of their
number.
" G. That when there

is only a single order of hepatic vessels,
these vessels are merclv simple elongated tubes, almost capillary,
and floating freely in the interior of the body.
" 7. That the development of the hepatic vessels is always re-,
lative to the extent and complication of the gizzard ; these two
kinds of organs being themselves in proportion with the quantity

and species of food

us^ed

by the insects.

"S. That

13S
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" S. That in general, when the gizzard is scaly, the internal
membrane of the stomach cannot be classed with the three kinds
of tunics which enter into the structure of the intestinal canal
of insects, this membrane then approaching the nature of the

membranes.
That the gizzard being simply muscular, /. e. deprived of
the scaly or coriaceous membrane, the internal tunic of the
stomach is always mucous."
fibrous
*'

9.

The author
biliary vessels,

observes in the last place, that the presence of the
and of the gizzard, is in proportion to the organs

of manducation, or to the quantity aad description of food.
Thus, the relation which exists between the organs of manducation and the digestive apparatus, seems to prove that, in the
classification of insects, we ought not to pay much attention to
the organs of the mouth, except in those insects which operate
a veal mastication of their food. This observation is the more
important, because it may lead to a more natural classification
of insects; an order of animals whose organization is peculiar,
and in which analogy, wiiich directs us in the study of the higher
classes of animals, can be of little use to us.
The drawings witi\ which the work is illustrated do great
credit to the skill of M. de Serres, and tend greatly to elucidate
Phj siologifets, and those who prosecute the study of
his subject.
general anatomy, will find this work a valuable assistant in their
pursuits.

BilUothcca Spencer iana.

Every collector of rare books is more or less acquainted with
His publications,
the bibliographical labours of Mr. Dii)din.
like the works on which he treats, are objects to be coveted,
and hardly appear before thev are out of print. His last and
most splendid work, Bihliof.hcca Spenceriana, in three volumes*,
large imperial octavo, published at eight guineas, has risen to
fiixteen or twenty, and will soon be unattainable at any price.
The object of the work is to make the pulilic acquainted with
some of the principal treasures of Earl Spencer's library, the
richest private collection in Europe; and is exclusively confined
to an account of hooks printed in the fftecnlk cenlxirij, and to
some of the more vvi^oxfawX. first editions in the sixteenth cenThe author remarks in his preface, that " such a work,
tury.
if executed with copiousness and precision, cannot fail to be interesting to the bibliographer, to the scholar, and to the lover
It is but justice to
of ancient literature and the fine arts."
*

A

fouitb

volume

is

in the press.

say

;

:

Royal

1S9

Society.

^ay that the work has been so executed ; and that its value has
been greatlv enhanced by the f'ac similes and embellishments
with which many of the descriptions of scarce works have been
illustrated. The first volume is confined to block books, theology,
and anciejit classics: the second contains ancient classics: the
THIRD, collections ; lexicography ; miscellaneous authors. The
FOURTH will contain more mi-:cellaneous authors; books printed
in the Italian language ; books printed by IViUiam Carton
hooks printed in the Abbey of St. Alban's ; books printed by
IVijnkyn de IVorde, and by Pynson ; supplement ; emendations; index of authors, and of editions described ; of printers,
and of editions, &c.
This work, from the press of Mr. Bulmer, may he considered
To notice that
as a most interesting specimen of typography.
it has been printed with great care, and that the press-work is,
well executed, would be no more than saying that it came from

The singular nature of the materials,
the numerous fac similes (some of them embracing three or
four colours), and the diversity of letter and arrangement
all required a felicity of exoften required in the same page
ecution more to be d :sired than hoped for. But ?vlr. Bulmkr has
vanquished every difficulty, and produced a work which Avill
deservedly be ranked among the most singular curiosities of

the Shakspeare press.

—

that wonderful art which
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it
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Proceedings of Learned Societies.

KOYAL SOCIETY.
Jl

o

correct an inaccuracy in our last Report,

lowing

we insert

the fol-

letter

"Tower, Aiip;nsf 1;3. 1814.
read in the last number of your Journal, the
abstract which you have given to the public of the contents of
a paper of mine lately read before the Royal Society, which
abstract I find to be remarkably erroneous. I conceive therefore that, as vou must naturally wish to correct any wrong information which vou may have accidentally given, you will be
glad to receive from me the means of sa doing ; for which reason
<'

Sir,

—

I

HAVE

point out to you the following errors.
" The first is in the title given to my paper : it is not ' On the
triple salts called pnissiates,' but ' On the salts called triple
prussiatcs, and on acids formed by the union of certain bodies

I

with the elements of the prussic acid.'
" Tlie next is in the assertion that ' I derived my facts chiefly
<^rom IVoa'-t's txperiments ;' whereas they are deduced almost
entirely

:
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entirely from a

numerous

series of experiments devistd and executed by myself.
The last error is in the name cnrliyox'ic,
and in the explanation attached to it. You state that bv this
name I proposed to designate the acid contained in the beforementioned salts but the real name which I proposed for it was
the ferruretted chyazic acid, the word chyazic being composed
of the first letters of the elements carbon, /»/drogen, and ozote,
with the syllable ic added ; and the word ferruretted implying
the iron which it contains, and at the same time distinguishing
it from the sulphuretted chyazic acid also discovered by me,
and of which a particular account is given in the paper from
which your abstract was made.
:

"

I

am,

sir,

" Your most obedient servant,
" R. Porrett Jun."

To Mr. TiUoch.

PUOCEEDINCS OF THE FRENCH INSTITUTE FOR THE YEAR 1813.
BY M. CUVIER.
[Concluded from

Two
en the

years ago

we

p. 6.?.]

noticed the experiments of

known

M. Lechenault

by the
wounds, as well as those
of Messrs. Delille and iNIagendie, which tend to prove that it
is essentially on tlie spinal marrow that this poison acts.
Having been frequently witnesses of the frightful rapidity of
its action, Messrs. Delille and Magendie were tempted to douiot
that it could have been transported so quickly into the marrow by the tortuous and intricate way of the hmphatics ; and
they inquired if we ought not to admit, at least in certain cases,

name

deleterious effects of the juice

of %ipa$,

when introduced

at .lava

iivto

the absorbent faculty generally ascribed to the veins v\'hen we
all the ramifications of the
lymjjhatic system.
In order to come to some conclusion in this
respect, they applied the upas to parts which adhered to the
animal body by blood-vessels onlv for example, thev cut off all
the mesentefry adhering to the intestine of a goose, leaving only
the arteries and veins ; and after having placed the ui)as in tlie
interior of this goose, they cut it and tied both ends
nay, what
appears still more conclusive, they cut a tiiigh leaving the vein
and artery only entire, and afterwards applied poison to the foot
iiuallv,in order to remove even the objection of invisible lymphatic
vessels, which might have belonged to the texture of these two
blood-vessels, they removed a segment of both, after having supplied their place v/ith quills, so that there was no longer any

were not so well acquainted with

;

:

commuuication

betvveeii the

member and

the animal, than by

the

:
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In all
the blood which clrjculated from the one to the other.
the expeiiments, convulsions and de.ith came on as promptly as
Some howif the upas had been a])plied to the entire animal.
ever will still object, perhaps, that when the upas was introduced
into the intestine, it might alwavs be supposed that there remained some concealed lymphatic vessel; that, when it was
applied to the foot, it was inserted into a wound, from which
could penetrate into the blood by open veins and arteries; and

it

that this is by no means whnt is meant when we admit the
venous absorption, for in that case we mean an action attributed to the veins in their natural state, and by their organic
pores.
What is still more remarkable in the exj)eriinents of
Messrs. Magendie and Delille, is, that the blood of an animal
already poisoned, and ready to die, when transfused into the veins
of another animal, does not kill the latter, and scarcely occasions
to it any inconvenience.
M. Magendie has made another very interesting application
of this action of certain substances,

when introduced

into the

blood.

We know

that an emetic injected into the veins of an animal
vomit in a few minutes, v/hilst it recjuircs a whole liour
when an emetic is swallowed to produce the same effect: and we
instantly conclude, that this convulsive movement does not <lepend on the immediate action of this remedy on the coats of
tlie stomach. 'f)bservations made on the viscus itself, during the
operation of vomiting, have led some physiologists still further.
They perceived tliat the coats of the stomach underwent very
little agitation ; and hence thev concluded also, that it is not in
tlie irritation of these coats that tlie immediate cause resides of
the ex]iulsion of the contents of the stomach.
Their ophiions,
however, were but feebly supported, and have almost fallen into
oblivion since Lieutaud and Haller introduced one directly con-

makes

it

trary.

M. Magendie, wishing to ascertain the truth, employed the
convenient method of injections; and having first made an opening in the abdomen, lie ascertained by tlie touch, that during
vomiting the stomach itself remains in a state of inertia, but
that at every successive retching it is violently compressed by
the contractiou of the diaphragm and the muscles of the lower
beily
besides, the long inspirations which precede every vomit
introduce a sufficiency of air into the stomach to prevent its
capacity from diminishing, notwithstanding the quantity of
matter whicli it ejects.
If we open the abdomen wide enough
to let out the stomach, the nause;e continue but they become
impotent, bccaase the muscles no longer compress the viscus
when we repliice the stomachy the vomiting immediately begins.
:

;

Compressio*
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not sufficient of itself, however ; for, if we corrtpress with our hands a stomach displaced as above in a dog into
whose veins no emetic has been injected, we can very well expel
its contents witliout producing thereby a true vomiting, because
there arc neither nauseae nor inspirations attending this kind of
connilsion
but if we pull the stomach instead of compressing
it, and il' we extend the pulling to the oesophagus, the nauseae
and all the other symptoms of vomiting appear, without there

Compression

is

:

being any occasion for ail emetic. Thus, vomiting would result
from the compression exercised on the stomach by a convulsive
contraction of the muscles which surround the belly ; and this
contraction itself may be excited by an irritation of tl-ie oesophagus.
It being of importance to know v/hat muscles chiefly acted,
what nerves put tliem in motion, and by what causes tliey were

M. iNIagcndie in the first place cut or removed the
abdominal muscles, without much diminishing the activity of
the vomiting on the contrary, when we take from the diaphragm a great part of its strength by the section of the phrenic
nerves, there are nothing but small retchings at long intervals,
and the vomiting rarely takes place notwithstanding the abdoThus, the part acted by the diaphragm in
minal contractions.
Wlien we thus destroy
this compression is by far the greatest.
at once the action of the diaphragm and that of the muscles,
the vomiting no longer takes place, even if we make the animal
swallow substances eminently and promptly emetic, such as
Finally, and this seems to form an alcorrosive sublimate.

irritated,

:

most marvellous completion of all his experiments, M. Magendie entirely removed the stomach : he substituted for it a
bladder, which he attached permanently to the base of the
oesophagus, by making it communicate with this conduit by a
solid tube ; and after again sowing up the abdomen, he injected
some emetic into the veins the animal had nauseae, made inspirations, and ejected a coloured liquid, (with which the bladder
had been partly filled,) quite as well as it could have done, if,
with a natural stomach, an emetic had been administered in
the common way.
Thus, an emetic does not cause vomiting by irritating the fibres
of the stomach, nor even the nerves, but by acting by means
of absorption and cifL-ulation on the nervous system, and by exciting an action which is reflected specifically on the oesophagus
:

and diaphragm, so as to m.ake them exert various movements,
among which there are some, tiie definitive result of which is
the compression of the stomach this does not prevent there
being vomitings produced by the immediate irritation of the
nerves of some of tlmse parts, or by any given nervous irritation
which
:
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which ^^'ould be propagated so as to affect the system nearJy
like an emetic.
It remains to INI. Magendie to distinguish with more precision
the pnrt acted bv the oesophagus and the diaphragm in the act
of \ omiting, and to examine the phaenomena of this movement
in bircft and other animals which have no diaphragm.
To these experiments with antimony considered physiologically,
M, Magendie added some others upon its medical or deleterious
action; and he n-x^ertained by many observations made upon
human beings, and bv several experiments upon animals, that the
tartrite of this metaU taken in large doses, is of itself a deadly
prison ; but that almo-.. a]-vay« its first effect is a vom.iting, which
rejects the greater part before any mischief has been done
in
this way many suicides are disappointed in their melancholy
:

intentions.

M. Magendie has also com.rnunicated to the Class a series of
experiments relative to the u^e of the ej)iglottis. This cartilage,
placed at tlie root of the tongue in men and quadrupeds, is generally regarded as destined by nature to prevent the food fronj
falling into the wind-pipe. Birds and reptiles have no epiglottis,
and yet they experience no inconvenience from this privation ;
but their glottis is preserved by other means, such as the teeth
or excrescences with which they are most frequently bristled, so
that no valid objection can be taken to the comnionlv received
opinion.
Certain individuals who have been deprived of the
epiglottis by accident, and w!io have nevertheless swallowed as
well as before, gave rise to very strong objections ; and some
anatomists have even concluded, that the epiglottis is intended
to assist the voice only, and not the act of deglutition.
M. Magendie having removed the epiglottis from some dogs,
ascertained that their deglutition was not impaired he also ascertained by an immediate inspection, that the glottis contracts
completely at the instant of deglutition, so that nothing can pass
it even if the epiglottis did not exist
finally, by cutting the
nerves which proceed to the contractor muscles of the glottis,
he saw that the latter remained open and admitted the food,
notwithstanding the presence of the e])!glottis which he had allowed to remain.
It is difhcult to withhold our confidence from experiments
wliich agree so well with each otlicr and with known facts : it is
for physiologists, liowever, to inquhe v>hat (nay be the true use of
an organ too distinctly developed, and too constant in a whole
class of living beings, not to have an essential aild pafticular
:

:

destination.

M. Magendie war led by his researches to examine the particular distribution of tho laryngal and recurrent nerves in the
various

:
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various muscles of the larjiix, and this part of his labours adds
some precision to this interestir;g point in anatomv.

While much has been doing to extract sugar I'roni beet-root
and other saccliaritie vegetables, M. Marsun, proi'essor of nnedicine at Padua, lias drawn up a memoir upon another plant, more
reseml)ling- t!ie sugar-cane in its botanical characters, and in the
.quantity and quality of the s^ugar which it yields, than any hitherto discovered.
It is a large gramineous plant from the
Soutli of Africa, described for the first time in 1/75 bv Peter
Ardnino, under the name of hnlcu.s cn/er, and well characterized by its velvet down and globular seeds.
It is now cultivating in various parts of Italy, Bavaria, and Hungary.
Indigenous coffee seems hitherto to have been less easily obtiie torrefaction of many seeds
tained in Europe than sugar
and roots has been attempted with a viev/ to procure sul)stitutes,
but the liquor produced bv tliem had nothing of truj coffee but
its blackness and bitterness.
M. Levrat, a physician at ChatiUon sur Chalaronne, thinlcs
that the seed of the yellow water flag of our marshes {iris pseudacorui) is that A\'hich most approaches the coffee berry,
after drying it by heat and freeing it from the friable shell
which envelops it it is then torrefied, and infused li!;e coffee
he has at least ascertained that the seeds of the iris may cer:

:

:

tainly be used with effect to obtain the

febrifuge properties of

and thus serve indirectly as a substitute for the bark.
This last discovery would be tlie more important, as, from the
circumstance of the irii growing in all marshes, it would relieve
nature from the reproach of having placed her remedy so far
away from the diseases, as in the case of bark.
Since the custom has ceased of destroying whole swarms of
bees in order to get t'leir honey, various methods have been devised for removing the bees into another hive without risk of
M. Ciiambou, a p'nysician at Paris, has proposed
being stinig.
a simple and easy way: this consists in having hives which can
be opened at top, placing them on a glass furnished with a me^tallic plate, under which the smoke may be safely introduced
if an empty hive is then placed over the upper aperture, tha
smoke will force the bees to ascend into it. The same gentleman has made some experiments to ascertain if it was advantageous to cover sheep with clotlis, as the ancients did with
much boasted profit. M. Chambon did not find, however, that
the wool was increased either in value or beauty, so as to indemnify him for the expense of the cloths.
M. Chambon aiso read a memoir on the dangers to which
anatomists are liable in their dissections, and on the means of
preventing and remedying them these are sometimes very formidable
coffee,

:

;
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but happily they are of very rare occurrence; and the
remedies and preservatives belong to that class which medicine
adopts arainst contagion and venomous wounds.
M. Ojfiia, a young- Spanish physician, has presented to the
Instituto an extensive work on poisons, considered with iespcct
to medicine and medical jurisprudence. We have only perused the
first volume, which treats of the poisons of mercury, arsenic,
antimony, and copper.
The author hvis detailed many experiments on the differences which the presence of various" aliments
acting as rea^ofcnts occasion
in the operation of poisons difHiitlable;

:

ferences which

may,

in certain cases,

and prevent us from ascertaining them

disguise their properties,

he has pointed out all
the precautions necessary for coroners, lawyers, and medical
men, when the ends of justice are to be attained. He has particularly endeavoured, with the g -eatest care, to verify all
the
known methods of arresting the deleterious effects of these poisons, and to find new remedies where the old have failed.
Thus,
according to M. Orfila, the only antidote against corrosive sublimate is albumen or white of eggs diluted in water ; and against
verdigrise, common lump sugar, a result to which theory
never
would have led us.

M.

Pictet, faithful

:

to the interests of science, has this year

communicated much valuable information connected with medicine and surgery: one of the cases he has reported
would
most assuredly have been regarded as a miracle, in those times
when pious credulity ascribed every event to the immediate interposition of the Deity: this was the case of a man whose
thorax
was comiiletely transfixed by the shaft of a gig"^ another case
was one in which hydrophobia seems to have been completely
cured in India by repeated bleeding.
The importance of thi^s
discovery was enhanced to us in France, by the circumstance
of
Baron Percy's having, but a few days before we knew of it,
:

read to the Institute an account of a" most dreadful occurrence
at Bar sur Ornaine, where nearly twenty persons were
bit by

mad

a
and upon whom it is proposed to try the above reAnother case which M, Pictet communicated from Ge-

wolf,

medy.

neva did not terminate quite so happily as the first two.
A
soldier who laboured under all the symptoms
of croup underwent tracheotomy without obtaining any relief.

M. Pictet has also communicated to us an interesting account
of the plague which raged in the Russian
port of Odessa, as
furnished him by his nephew M. Charles Pictet,
who contributed
to stop its ravages.
subsequently alluded to, must have been taken from
the bniilish Journals; they are
no doubt familiar to all our readers
»«,* J'^'!.^'"'/'^^ ^^'^^

Thanslator.
Vol. A'i.

No. 196. August 1814.
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Portal has publislicci a most important work " upon the
Nature and Troatnuat oi Diseases of the Liver," in which he
has given the result of his long experience on the affections of
an organ, whose great iafluence in health and disease is so well

M.

expressed in the epigraph chosen by the author: Qnanlo magis
ct delerius in morhis afficitur.
Our truly respectable colleague M. Penon, wlio, notwithstanding a delicate temperament, and a youth which did not
promise him a good old age, has preserved by care alone the

ad sunitutem prodest, tanio

body and mind entire, long bevond the term almen, has bequeathed us the secrets,
theelHcacy of which he so happily proved his " Offerings to old
men o*" some means of prolonging life," is a code of longevity
dictated by science and experience ; but in order to reap from
it the same advantages with the author, w6 must enjoy, like him,
faculties of his

lotted to the generality of

:

a tranquil situation in life, the mild exercise of the understanding, and the consciousness of a well spent life.
It is by no means astonishing that the natural history of the
animals of the deep should be so scaiity as it is.
Traversing
at pleasure the profound element in which they escape from human observation, and even when they are caught, they are of
most difficult description. 1\I. Cuvier has presented to the
Class some inquiries on such fish as have been neglected, or have
multiplied beyond example in the catalogue of naturalists.
One
of them, remarka"ble for its large size, and very much knowm in
Italy by the names of mnhra, or fegaro, in Proven"e and in
Languedoc by that of pcrisson loyal (royal fish), «'hs much
better known at Paris, formerly, by the name of maigre. It has
even given rise to some j)opular proverbs ; nowadays, for causes
of which we are ignorant, it has become rare in the Channel,
and it is brought but seldom to the capital. The naturalists of
the sixteenth century have described it very minutely ; and Duhamel in the eighteenth has also treated of it at length. Nevertheless, our systematic authors have either given it as new, or
confounded it with smaller and more common species.
In addition to its exterior description, M. Cuvier has given its anatomy, and chiefly of the air-bladder, rendered curious by the
ramified productions placed along its two sides.
Another species, which has been six times reproduced in the
works of naturalists as so many distinct species, is a small fish
of the Mediterranean, which its red colour and general form
have procured the denomination of king of the mullets, {mullus
imberbis Linn.) but which is more like tiie perch than the mullet.

M. Noel de

la

Morinicro,

who has been occupied

for several

years with a treatise on the useful fishes, has presented to the
Class
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memoir nearly of the same nature with the two former,
which he gives the' history of a species very much neglected
by naturalists, although so abundant at certain seasons in the
Gulph of Gascony, that the fishermen of the Isle-Dieu alone
take upwards of 14000 annually, weighing from 30 to 80 pounds
each.
It is the germon, or grande oreilie of the French, or
Class a

in

the ala longa of the Sardinian fishermen, [scomher aialonga^
Gmelin,) so called because the principal character which distinguishes it from the tunny {scomber thjnnus) consists of
Commerson having
pectoral fins of great length and pointed.
found near Madagascar a fish which bears the same character,

applied to

it

so that the

the

name

of germon, and was followed by Lacepede,
is now designated more particu-

gennon of Europe

by the name of ala-longa. It remains to be shown if
the germon of Europe and that of Madagascar are of different
the distance makes this to be presumed ; and Geoffroi
species
Saiut-Hilaire has ascertained the fact, by comparing the second
larly

:

drawing left by Commerson, with the description of the first
It
given by M. Noel, and a drawing left by Pere Plumier.
would be desirable, however, to see this result confirmed by an
actual comparison of the two fishes.

M. Cuvier

has also described to the Class, a

fish

very

little

Gulph of Genoa, upwards of four
feet long, of the form of the blade of a cutlass, and remarkable
for an elevated crest, surmounted by a kind of long horn which
it has on its head, and by ventral fins excessively small, placed
under the pectoral fins. There existed before but one descrip-

known, recently found

in the

tion of it very incomplete i)y the late M. Giorna, naturalist, of
Turin, who had given the name of lophote to the genus, and
had dedicated the species to M. Lacepede, as an homage which
all natinalists ov/e him.
M. Huber, of Geneva, the son of the author of a most interesting work on bees, and himself the author of a work on
ants, filled with most curious traits of the instinct of these little
animals, has presented to the Class a memoir on the singular
industry of a small caterpillar which he calls chenille a hamaCy
from the way in which it suspends itself to pass through its
chrysalis state. It lives in the inside of the leaves of some fruittrees, and it is in the month of August that it ceases to eat, and
weaves its hammock. Five hours are sufficient for constructing
it
two cords stretched between the curled edges of a concave
leaf are the chief supports: it is suspended by xilhen threads,
and two others fixed to the bottom of the leaf serve it as a kind
of anchor.
M. Huber, not conIt is of a cylindrical form.
tented with attentively following and describing the successive
operations of the little architect who constructs this complicated
edifice.
K2
:

1-18
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how far these opcr:'.ticns arc connected
with the instinct of the cater:viliar, and may be varied by it according to cirt'imstance'5. A caterpillar which he took away
from the construction it was making, began it ngain so long as
there remained any silky matter.
If he placed it on a construction made by another, it continued it in general from the
point where the other hail left off; but if the latter was far advanced, it preferred beginning de 7iovo.
The butterfly which
issues from the caterpillar seems to be the phalceim dcrkella
of Linnaeus, and one of its enemies is the khneiimon ramicor7iis.
Our colleague M. de la Billardisre has observed a remarkable
fact relative to the instinct of wild bees, or those large velvet
bees which form their nests under the turf, in stones, &;c. He found
towards the end of autumn in a nest of the species called opis
sylvarvvi, by Kirby, an old female and a working bee whose
wings were glued together with brown wax, so as to prevent
them from flying; and he thinks this was a precaution taken by
the other bees to constrain these two individuals to remain in
the nest, and to take care of the lar\£e which next year were
to replenish the population of the colony.
M. Olivier, men.iber of the Class, has made on the insects
Whicli are enemies to corn, experiments ^vhich belong equally to
agriculture and to zoology he has hitherto treated of only those
species which attrck corn in the ear.
M. Olivier describes nine
of those, all belonging to the order of two-winged insects ; but he
describes at the same time three oth.er insects, enemies of the
above, and which of course stop their mischief.
One of the most important questions in the anatomy of insects
concerns the use of a large A'essel which the whole of this class
carry along the back, and which undergoes movements of dilatation and contraction like those of the heart and arteries.
Malpighi and Swammerdam have given it the name of heart; but
it is evident from the observations ofLvonnet and several others,
that no branches issue from it; and M. Cuvier seems to have
proved by many experiments, that insects have no circulation.
M. Marcel de Serres has taken up this subject again he ascertained by innumerable observations made upon the largest insects in the south of France, and assisted by the most delicate instruments, that the dorsal vessel gives out no r.amifications ; that
there exists in the body no other contractile vessel, and in general no system of blood-vessels.
Insects from which the dorsal vessel is removed live for several hours, whilst scorpions and
spiders, which have a real heart, perish speedily if it be destroyed.
The contractions of the dorsal vessel are chiefly owing to the
muscles of the back placed along its sides, but the tracheae and
The humour
the nerves exert a sensible influence on them.
edifice, tried to ascertain

:

:

which

;:
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contains appeared most frequently of a colour similar
to that of the greasy matter which always fills a part of the body
it is not very liquid, particularly ia the voracious larvae.
The
it

diameter of the vessel
fat

is

diffused

is more equal in the larvae, in which th»
more equally; and the inequalities of its various

parts are proportioned to those of the fat in the corresponding
o'i bodies.
The nerves and tracheae abound more in the dorsal vessel of the larvae than in that of the perfect insect
its contractions are stronger, but less frequent.
From these and other
parts

:

facts, the

author thinks it may be concluded, that the function
of the dorsal vessel is to produce fatty matter; and in order
th:?reto, tliat it absorbs a part of the nutritive liquor
diffused
throai;h the cavity of the body by the sides of the intestines

and that it makes it afterwards transude through the scales of
the adipose substance, where the fat receives its final
elaboration.

M. de Serres iias interwoven some valuable observations on
the varieties of structure of the tracheae in dilferent families
of

among wliich we ought particularlv to remark those
xvhich concern the mechanism of the vesicular trachea:
he concludes by a detail of all the anatomical characters of the
divisions
which he thinks ought to be established among the articulated
animals, and particularly insects.
regret that this interesting elucidation of comparative anatomy is too long
for insertion
in tiie i.resent sketch*.
insects,

We

.M. Aiontegre, a physician at Paris, has made
some curious
observations on the habitudes of the lumhrici or
earth-worms,

and some

new remarks on their anatomy. These animals are
hermaphrodites, each being productive of voung:
nevertheless
there is no copula, or this seems to take place
without any intromission of i)arts, and merely by the excitement of
the movements necessary for fecundation.' This takes place
chiefly in
June and .July. The worms unite by means of a swelling
at the
antei ior part of their body, and by wliich they
adhere firmly to
e.'.ch otiier.
The young wonns first show themselves in white
organs placed in front, on botli sides of the stomach,
and slide
between the intestines and external muscles along
a reservoir situated in the thick part of the tail, where
they are found
full of hfe.
The lumhrici exhibited nothing to our observer
which could induce him to ascribe to them the faculty
of being
affected by liglit or sound
but he was convinced that they did
not confine themselves to the earth alone, for he
found in ther
jnteaiiues the lemains of animals and plants.
;

•

The whole of M. Semes' valnnble

the Fliiiobophical Magazine.-

Ej.ir.

K3

p.iper will be found in the pages of
t' fa
"'
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and Miscellaiieous

Articles.

COUNT RUMFORD.

W

ITH regret we announce the death of that distinguished friend
This

of science and of mankind, Benjamin Count Rumford.
lamentable event is thus mentioned in the French papers
"

Ptiris, AusTiist

23, 1814.

" Count Rumford, member

of the French Institute, and of the
Royal Society of London, died in the night between Sunday and
Monday, at his country seat at Auteuil, in consequence of a nervous fever. This celebrated man dedicated his whole life to the
studv of the sciences, and always to the interests of humanity.
He has left several works, which cannot but make his memory
be cherished. He was in the 60th year of his age. His remains

were interred yesterday morning at Auteuil."

MUNGO PARK.
Grey Jackson returned to this country from
Morocco, some six or seven years since, he reported to the Earl
of Moira and to Sir Joseph Banks, on the authority of an Arabic
letter, which was written from Kabra, the port of Timbuctoo,
by a liberated negro, to his former master, a Moorish merchant,
then residing at Mogadore, that a small vessel or boat had anchored before Kabra, in the river (the Nile el Abeede), and that
this boat or vessel had hoisted a white flag ; that there were seen
in the boat, by the inhabitants of Kabra, three Christians, one of
whom was described as a very tall man, who stood up in the
but
boat, which remained before the port of Kabra until night
This boat had,
the next morning nothing more was seen of it.
as Mr. Jackson reported, no communication with the shore, but
it was presumed that it had passed on to the eastward, towards
Houssa.

When Mr. James

;

With the foregoing

report of

Mr. Jackson,

let

the following-

from Mr. Court of Mogadore, to Mr. Mitford of the Audit
Office, written not four months ago, be compared, and it will
appear not unreasonable to entertain a hope that Mr. Park and
two of his companions are still alive.

letter

" Mogadore,

May

15, 1814.

day from Houssa, informed me that
with a large caravan, with which he left Timbuctoo, there were
three Christians, who have been many years in the interior of
Africa; that he travelled in company with them six days, and
separated from them about 70 days since, the caravan taking
the route to Tuart, and himself, with a part of it, to Totta ; that
*'

A

Moor, arrived

this

the

Mungo

Park.

— Earthquake.
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That the
t\\e caravan would probably go near Tunis or Algiers.
three persons appeared above the class of sailors, and v.ere not
go with the caravan as the other travellers
they had with them some papers, writings, and drav/ings.
" These people, the Moor says, went up the Nile or Niger
that originally their numin a small vessel, and were stopped
ber was much greater, but they had died at Houssa, or elsewhere;
and that the king or principal man at Houssa had put the

slave?, but free to

were

;

;

three Christians under tiie protection of a person of note in the
caravan, with directions to take them to Tnnbuctoo, and from
thence to send them by some caravan, so that they might reach

own country.
" This account is

their

extraordinary, as all inquiry about Mr. Park
The man could have no possible motive
has long ceased here.
for inventing such a story ; and if he did in\ ent it, it is remarkable that he should invent a story so nearly describing, in many
particulars, Mr. Park and his companions."

EARTHQUAKE.
Extract of a Letter from St. Michael's, dated the 3d ofyfpril.
" Since tlie alarming eruption in 1810, whick shook the island
to its base, we enjoyed perfect tranquillity, with the hope of its
long continuance', ti'll last week, when our fears returned with
increased force, occasioned by an unusual heaving of the sea,
This was immediately followed by a
without a breath of wind.
rumbling noise, not unlike the report of cannon, and a strong
This happened at five in the aftersuffocating smell of sulphur.
In about a quarter of an hour the whole island appeared
noon.
several vessels riding at anchor a short dito be in motion
stance from tlie shore were dashed to pieces in an instant, and
On
the earth opening, not a vestige of them was to be seen.
the opposite side of the island, near the village of Sylve Arbour,
the ground o;)oned in three several places, and the discharges
of water issued forth from the largest aperture with great vio-

—

—

;

till midnight, when they entirely
the spot next morning with a friend,
we found a considoral)le ([uantity of wood partly burnt, bones of
While we were examining thc^e
animals, and heads of fishes.

lence, the discharges continuing

ceased.

On examining

came up, and, having saluted u.-^, told us that he
had examined the spot, and had found, to his great surprise, a
wax-cloth containing a fragment of what appeared to have been
a chart, but which was so much injured by the water that it
was impossible to decipher it but on showing it to us at hi?
As it is known by
house, the word " Colum" was still legible.
historical record, that Christopher Columbus, having boen overtaken by a etorm which threatened the destruction of himself
and
K4
objects, a friar

;
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and

ohlain'mg Formic Acid.

committed the account of his voyage to America
to the deep, in the distant hope of reaching some habitable
ship,

liis

shore,

it is

conjectured here

cloth discovered by the friar

among

the learned, that

the siine that
to have put into a cask and given ta the deep,
is

tlie

\vax

Columbus is said
when he and his

crew were momentarily expecting to perish."
appears from some recent experiments of M. Gehlen, that
method of obtaining formic acid in abundance, is to
procure in the first place a formiate of copper. For this purpose,
the exjsressed juice of ants is to be supersaturated by carbonate
of pota^^h, and sulphate of iron at the maximum is to be poured
into the liquor.
The yellow liquid being filtered and evaporated
to the consistence of syrup, was then distilletl with a sufficient
quantity of sulphuric acid.
The liquor which had passed into
the receiver was very acid, without containing sulphureous acid.
It was saturated bv means of carbonate of copper, and the solution furnished bv evaporation fine blue crystals of formiate of
copper.
This salt was made use of for a comparative examination with the acetate of copper.
Thirteen ounces of this formiate of cop^per were distilled in a
retort with eight ounces 310 grains of sulphuric acid of the
specific gravity of 1'864.
By the action of the sulphuric acid,
It

the best

there were obtained at a second rectification six ounces
grains of a distilled product, free from sulphuric acid,

410

which

possessed the following properties:
A sour and pungent odour, reniaining always liquid even at a
very low artificial temperature.
Its specific gravity at a temperature of 16" R. is 11 16*8,
whereas that of the concentrated acetic acid is only 1070'9.
200 grains of cajbonate of soda dej^rived of water require for
their saturation \'6o'2 grains of formic acid, diluted in three
left by evaporation a residue of 228 grains in
whereas a similar quantity of carbonate of soda absorbed
1072 grains of acesic acid, and left 2.90 grains of dry residue.
The formic acid distilled witii its weight of alcohol presents

parts water, and

weight

;

the same phaenomena with those remarked in the preparation
of acetic ether, with the exception of a very decided smell of

peach kernels.
Rectified formic ether has a strong but agreeable smell, like
The taste is the same, with a flavour of
that of peach kernels.
The spirit of ants sold in the shops has also this smell, but
ants.
M. Gehlen did not discover the slightest traces of prussic acid.

M. Bucholz,

the

German

dorff's Journal an analysis

chemist, has published in

Troms-

of the substance called Benzoin.

H«
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Analysis of Benzoin.

He began by
five

drachms,

digesting

it

in

common

alcohol cold.

Avheii several times treated

by alcohol,

Twentyleft half a

woody and sandy particles. The alcoholic liquors
were then mixed in a glass retort with 48 ounces of water the
drachm

of

:

alcoholic part was afterwards distilled ofif a.t a very gentle heat.
The aqueous residue in the retort was filtered through bibulous

The filtered
paper, which retained a few flakes of a soft resin.
on cooling two drachms and ten grains of benTo the bottom of the vessel
zoic acid in a pulverulent state.
The evathere adhered a thin. coating of soft resin or balsam.
poration of the decanted liquor being continued, benzoic acid
and resin were still separated : the mother water gave 16 grains
of a resinous matter without any trace of extractive matter.
The residue of the resin of benzoin which fringed the sides of
the retort was redissolved in alcohol, and, after adding water as
the filtered liquor again deposited benzoic acid.
before, distilled
The weight of the acid separated by the preceding experiments
was three drachms. The alcoholic product of the distillation
reddened turnsole paper, a proof that some of the acid was voIn fact, four ounces of this alcohol
latilized in the alcohol.
left to spontaneous evaporation in a cup gave one grain of benliquid deposited

:

zoic acid.

The

viscous matter like l)alsam of Peru

was treated by boiling
and evaporated. A peculiarly bitter aromatic taste
distinguished the residue, which was soluble in boiling water and
The viscous matter which resisted
alcohol, but not in ether.
the boiling water was very soluble in alcohol and ether. This
water,

last

filtered,

substance

is

si/i

generis.

of a brownish-red colour, pale
brittle,

The
like

and gives a reddish-vvhite

purified resin of benzoin

gumlac

dust.

is

in tears, transparent,

It is entirely

soluble in

alcohol and ether, but not in spirits of turpentine.
i\I. Bucholz obtained the following products
from the 25
drachms employed:

I>rachms. Grains.

Resin of benzoin
Benzoic acid
Substance similar to balsam of Peru
Particular aromatic principle soluble
water and alcohol

20
3

50
7

25
in")

/^

t,

J

30

Ligneous particles and impurities
25

M. Bucholz then procured the benzoic acid in the following
way
He jjoured four parts of alcohol upon one of pulverized
:

benzoin
liquor

m

was

a matrass.
filtered.

After digesting a few days, the alcoholic
It

was then introduced into a large glass
retort'

Sulphurous Waters of Aix la Chapelle.

154

The milkv mixture \vas
had passed into the rewhich swims above the re-

retort with 12 parts of distilled water.
distilled until the whole of the alcohol
ceiver.

The

boiling aqueous li(]Uor,

The altered
sinous matter, was decanted from the cucurbite.
liquor was put into earthen pots to effect the crvstallization.
The resinous deposit may be agaiii dissolved in three parts of
and the liquor distilled as above, with a sufficient quanThe two aqueous li(juors put together are to be
evaporated to an eighth part of their volume. When all the acid
has been separated by crystallization, it jnay be purified and
freed from the last particle of ba'sam in the following way.
Dissolve it in 50 or 60 parts of boiling water in a tiii or glazed
earthenware vessel, and boil it a quarter of an hour with an
The filtered liquid
equal weight of fre^^h pulveri2( :j cliarcoal.
alcohol,

tity of water.

crystallizes the

benzoic acid upon cooling, in very fine

white

needles.

M. Monhelm. a German chemist, having published an analysis
of the sulphurous waters of Aix la Chapelle, in whicli he thought
he discovered sulphuretted azotic gas in great abundance;
M. Bcr:;elius communicated his doubts on this subject to
M. Monheim, who thereupon repeated his experiments. By
adopting the improved process recommended by M. Berzelius,
sulphur was constantly deposited; and M. Monheim admits
*' that in the mineral waters of Aix la Chapelle the sulphur is
combined with hydrogen alone ; and that if the sulphuretted hydrogen gas is not decomposed by the nitrous acid, or by the sulphurous acid, the phaenomcnon must be ascribed to the great
It results from
quantity of azotic gas with which it is mixed."
M. Monheim's last analysis, tliat the gas which is extricated from
the sulphurous waters of Aix la Chapelle is composed of
Azotic gas
5 1-2.5 cubic inches.
Carbonic acid gas
2S-2G
20'49
Sulphuretted hydrogen gas

—

100-00
llildebrandt has recently made some curious experiments
In a
preservation of the flesh of animals in the gases.
receiver of the capacity of three cubic inches, filled with very
pure sulphurous acid gas, he introduced through mercury a piece

M.

on

tiie

of fresh beef: in a few minutes the moat had absorbed almost
the whole gas, and the mercury filled the capacity of the receiver, except some air-bells, which were probably owing to the
atmospheric air.
The meat soon lost its natural red colour, and
assumed that of boiled meat : it did not undergo any other apparent

Experiments on Beef.
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parent alterations, and the air in the bell-glass preserved its
volume. At the end of seventv-six days, din-iiig which time the
to 10° Reaumur, the meat had
temperature had varied from
scarcelv acquired any smell of sulphurous acid
it was harder
and drier than roasted meat.
After lea,ving it four days in the
open air, it then became mere compact without being putrefied,
and did not perfectly change colour
it merely lost the weak
smell of acid without acquiring anv other.
A piece of ox beef was treated in the same way in the fluoric
acid gas, and the results were in every respect similar the phsenomena were only less visible, because the acid attacked the
glass, and a thin coating of mercury was deposited on the meat.
Beef deposited in a receiver filled with ammoniacal gas exhibited alterations completely different the absorption of the elastic
fluid had taken place in it totally; the meat assumed a fine red
colour nearly as in the nitrous gas, and preserved this fresh appearance for seventy-six days: it was much softer than in the
foregoing experiment, without smell, and having the colour and
consistence of fresh meat.
When exposed four days to the open
air it did not putrefy; it lost its red colour, however, became
brown, dried up, and was covered with a kind of varnish.
:

:

:

:

LECTURES.
Dr. Clarke's and Mr. Clarke's Winter Courses of Lectures on
Midwifery, and the Diseases of Women and Children, will commence on Tuesday, October the 4th. The Lectures are read
at the house of Mr. Clarke, No. 10, Saville Row, every Morning
from a Quarter past Ten to a Quarter past Eleven, for the convenience of Students attending the Hospitals.
For particulars
apply to Dr. Clarke, New Burlington Street ; or to Mr. Clarke,
at the Lecture Room^ No. 1.0, Saville Row, Burlington Gardens.

commence his Lectures on Anatomy, Phyand Surgery, on Saturday, October the 8t'h,
at the Theatre of Anatomy, Bartlett's Court, Ilolborn.
In this Course of Lectures it is prop"S3d to take a comprehensive view of the structure and ceconomy of the living body, and
to consicbr the causes, symptoms, nature, and tteatment of surMr. Taunton

will

siology, Pathology,

gical diseases, with the mode of performing the different surgical
operations; forming a comj)lete course of anatomical and physiological instruction for the medical or surgical student, the artist,
the professional or private gentleman.
An ample field for professional edification will be afforded by
the opportunity which pupils may have of attending the clinical
ajid other practice of both the City and Finsbury Dispensaries.

The
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commence on Saturday, October
the 8th, 1814, at Eight o'clock in the Evening precisely, and
be continued every Tuesday, Thursday, and Saturday, at the
same hour.
Particulars may be had on applying to Mr. Taunton, Greville

The Autumnal Course

Street,

will

Hatton Garden.

Mr. Brookes will commence his Autumnal Course'of Lectures
on Anatomy, Physiology, and Surgery, at the Theatre of Anatomy, Blenheim Street, Great Marlborough Street, on Saturday,
the 1st of October, at Two o'clock.
In tliese Lectures the structure of the human body will be demonstrated on recent subjects, and further illustrated by preparations, and the functions of the ditfereut organs will be explained.

The

surgical oj)erations are peiformed,

gery so elucidated as
surgeon.

The
will

may

art of injecting,

and every part of sur-

best tend to complete the operating

and of making anatomical preparations,

be taught practically.
in the pursuit of zoology will meet with
opportunities of prosecuting their researches in com-

Gentlemen zealous

rmcommon

parative anatomy.

Surgeons in the

Army and Navy may

their anatomical knowledge,

be assisted

in

renewing
will be

and every possible attention

paid to their accommodation as well as instruction.
Anatomical converzaliones will be held weekly, when the different subjects treated of will be discussed familiarly, and the
To these none but pupils can be
students' views forwarded.
admitted.
Spacious apartments, thoroughly ventilated, and replete with
every convenience, are open all the morning, for the purposes
of dissecting and injecting, uhere Mr. Brookes attends to direct
the students, and demonstrate the various parts as they appear

on

dissection.

An

extensive Museum, containing preparations illustrative of
every part of the human body, and its diseases, appertains to
this Theatre, to which students will have occasional admittance.
Gentlemen inclined to support this School by contributing preternatural or morbid parts, subjects in Natural History", &:c. (indi\-idually of little value to the possessors) may have the pleasure
of seeing them preserved, arranged, and registered, vnth. the

names of the donors.
£•

Terms.

«•

.5
5
For a Course of Lectures, including the Dissections
For a Perpetual Pupil to the Lectures and Dissections 10 10

t

The
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The iucnnvenienccs usually attending anatomical investigations are counteracted by an antiseptic process, the result of
experiments made by Mr. Brookes on human subjects, at Paris,
in the year 17S2, the account of which was delivered to the
Royal Society, and read on the IJth of June 1784. This method has since been so far improved, that the florid colour of
Pupils may be
the muscles is preserved, and even heightened.
accommodated in the House.

Gentlemen established

commodated with an Apartment

in practice,

may

desirous of renewing their anatomical knowledge,

be ac-

to dissect in privately.

—

St. Thomas's avd Guy's Hospitals.
The Winter Course of
Lectures at these adjoining Hospitals will commence in the first

week

October viz.
Thomas's. Anatomy and the Operations of Surgery,
by Mr. Astlev Cooper and Mr. Henry Cline.
Principles and Practice of Surgery by Mr. Astley Cooper.
At Guy's.
Practice of Medicine, by Dr. Babington and
Dr. Curry.
Chemistry, by Dr. Babington, Dr. Marcet, and
Mr. Allen. Experimental Philosophy, by Mr.Allen. Theory of
Medicine, and Materia Medica, by Dr. Curry and Dr. C'holmeley.
Midwifery, and Diseases of Women and Children, bv Dr.
Haighton.
Physiology, or Laws of the Animal fficonomv, by
Structure and Diseases of the Teeth, by
Dr. Haighton,
Mr. Fox.
N. B. These several Lectures are so arranged, that no two of
them interfere in the hours of attendance ; and the whole is calculated to form a complete Course of' Medical and Chirurgical
Terms and other Particulars may be learnt at the
Insliuction.

At

in

:

St.

—

—

—
—

—

—

—

—

respective Hospitals.

Dr. Clutterbuck will begin his Autumn Course of Lectures
on the Theory and Practice of Physic, Materia Medica, and
Chemistry, on Wednesday, October S, 181-t, at Ten o'clock in
tlie Morning, at his House, No. 1, in the Crescent, New Bridge
Street, Blackfriars.

LIST OF PATENTS FOR

NEW

INVENTIONS.

To Thomas

Tindall, of Green Street, in the parish of Scaiv
borough, in the county of York, gentleman, for his improvements on the steam-engine with appendages thereof.
ISth

—

—

June 1814. 2 months.
To John Maberly, of Welbeck Street, Cavendish Square,
coach-maker, and John Barrow, of York Court, East Street,
Mary-le-bone, smith, for their method of securing carriaga
glasses.

—

2iith June,

— 6 months.

To
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Meteorological Otservattovs

made

at Clapton.

To William Francis Hamilton, of Asylum Buildings, Westminster Road, in the county of Surry, engineer, for his improvements in the making and preparation of soda water, and
other liquids impregnated with carbonic acid gas.
2Sth June,
6 months.

—

—

Meteorological Olservations made at Clapton in Hackney from
the 2\st to the Slst of July 1814.

—

Warm day. Cloudy morning, there being large
July 2\.
but loftv cumuli in quantities. Fair evening.
July 22. Hot hazy day, with cumuli, &c. The Thermometer came up to 80°. Fine evening, with red haze ; a falling
star left a narrow brass coloured train behind for half a second.
July 23.
Hot day, but clear and dry, with easterly vvind ; a
few very small cumuli at midday.
Hot and dry SE. wind, and clear sky. In the
July 24.
A few falling stars.
evenining cirrus scattered aloft.
Therm. 80'.
Clear hot day again ; wind S\V.
July 25.
Barom. 29*98. Cumuli. Cirrus in the evening.
July 26. Fair hot day; a little cumulus and cirrus in the
evening.
Fair hot day; cumulus and cirrus.
Jitly 27.
A shower early, the day very hot. Therm. 88° in
Julij 28.
the shade ; at night, rain and lightning, and Thermometer J^'^
This night was everywhere noticed to be peculiarly
at 11 P.M.

—

—
—
—
—
—
—
—
— Before

hot and close.
sunrise the great black mountainous cumuJuly 29.
lostratui below rows of cirrostratus, &c. had a beautiful effect
The Thermometer, which continued above 70
after the rain.
Afterwards it became cooler,
all last night, was 65° at sunrise.
Mr. Sadler's balloon went from
with much cloud and wind.
London to Chelmsford in less than an hour.
July 30. Fair day, with cumuli and cirri. Gale from SW.
and fine moon-light evening.
Clear and thin clouds in the morning. Through
Jiily 31.
the day there was a haziness, but it was fair with cirri and ctimuli. At night cirroslratus and cirrocumulus by moonlight had
The cirrocumulus appeared the
a fine mottled appearance.
most elevated, and had that clear and definite appearance which
I noticed so often to accompany fine warm weather in summer,

—
—

and which is quite different from the loose and scattered features
between many common showers, as well as from those dense,
compact and closdy collected aggregates which precede thunder storms.

,

MeteorO'
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Meteorological OhsenKtiiofis

from

ihn

3d

made during a Jourvey

in WaleSy

25th of August IS 14.

lu ike

— (At Bate.) — and showers
evening. SVV.
cumiiU ,^vA other clouds;
Aug. —
clouds
and
—Rainy inoniing
Showers again
SW.
Aug. — Showers from SW. Fine evening with
cumulative
then
Aug' —
— Cloudy, and
hard shower
the evening. SW.
SW.
Aug. — (At Ross.) — Showers and
from SW.
noAug. — (At Buwlch.) —Showers
Ai^

3.

at intervals; fine

Fair,

evening.

A.

Aiiij^.

fine

Ydc'X\\\t\\

5.

afterwards.

flying

clear,

;

at :iight.

flimsy cirro-

b".

cirrostratus.

1

fair

a

(At Clifton.)

•

little

rain early,

in

;

8.

fair intervals.

as before

9.

I

cumulous clouds which supply the
showers from beneath, sailing against and involving the tops of
the hills as thev passed along
they seemed white, and not like
tlie scud which follows showers.
Aug. 10.— (At Aberystwith.)— Clouds and showers all day.
Aug. 11. Rainy and fair by turnis.
Aug. 12. (At Dolgelly.)— Showery day. W.
Aug. 13. Showery as usual. The clouds constantly on the
mountain tops.
Aug. 14. Showery morning fair afternoon -.
Aug. 15. Showery.
and NW.
Aug. 16. Long continued siiowers.
and NW.
Aug. 17. Showery. Westerly wind.
Aug. IS. (At Birmingham.) Showery. W.
Aug. 19
(In London.)
Fair; cumuli and cirrostratus;
ticed this evening the loose

:

—
—
—

—
—
—

;

W

W

—
—

—

—
—
uimbiforni
Aug.
and curmdus.
—
——(At Tunbridge
showers.
Aug,
and
—
Aug.
and cumulus. Showers
Rain
cirrocumulus.
Aug.
— Fine day; cumulus,
—Wind got N. Rainy day.
Aug.
Aug.
showers;
—Wind
agnin
sheets of cloud,

20.

&."c.

Fair

Wells.)

21.

Fair,

22.

Fair; cirrus

;

cirrus

occasional

23.

at night.

cirrus,

at i;ight.

tervals.

Fine

24.

to

25.

southerly

I

saw

cirrus sailing

moon -light

;

gentle

clear in-

below elevated irregular cumuli.

evening.

Timbiiclt'e Wells,

Aug. 2 J, 1814.

Thomas Forster.

ascended Coder Idris tliis afternoon. When at the top, several scudlike cumuli, and such as feed the showers, passed helow lue tiirough the
valleys.
The cumuli in nt'neral, at least their bases, appeared very little
aljovc me ; but cirrostratus and cirrus as hijih when seen from the top ot
The flimsy irregular cirrocuthe mountain as when viewed from behjw.
niulative cirrostratus in patches seemed highest of all.
*

I
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meteorological table,

By Mr. Gary, of the Strand,
For Anstisl 1814.
Thermometer.
Height of

Bay* of
Month.

the Barom.

q-1

Q
27 67
28 70
29 G8
30 66
31 66
August 1 67
2 66
3 65
4 60
5 62
6 60
7 64
8 63
9 57
10 58
11 56
12 58

July

13
14
15
16
17
1

60
60
56
57
58
57

56
20 52
21 56
22 56
23 67
24 58
25 59
26 60
19

Weather.

inches.

80
8")

74
78

79
78
75
72
73
74
72
72

69
66
67
69
70
69
67
66
63

60
72
66
65
67
69
74
60
67
71

69
79
60
64
64
62
03
59
60
59
56
56
56
56
54

60
60
60
54
54
54
56
54
52
56
54
57
56
55
58
54

c

'

30-04
29-94

91

Fair

•95

62

30-08
29-99

67

Fair
Fair

78

72
64
66
60

•95

30 04
29^95

61

•S8
•78

Fair

Fair
Fair
Fair
Fair
Fair

Showery
Showery

•05

54
70
66
57
49
36

•13

49

Fair

•12

56
60
66
64

Fair
Fair

30-02

54

Showery

•07

60

Fair

29^98
30-02
29-92

54
60
52
41
60

Cloudy

-8-2

3000
29-70
30-05

29-90
•89
•85
•82

Fair

Showery

Fair
Fair

Rain

•82
•72
•52

54
63

•64
•84

N. B. The Barometer's height

Fair

Showery

is

Fair

Cloudy
Showery
Cloudy
Rain
Showery
Fair

taken at one o'clock.

[
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XXVII. Explanation of the Cuticle of Leaves.
Mrs. A. Ibbetson.

By

,

To Mr. TiUoch.

—

T

SiH,
L HAVE offen promised to give a tliOrouL,^h ex})lanatIon
of the cuticle of leaves, one of the most iiuportant subjects of
phytology. as being the means nature employs not only to help
to nourish the plant, but to bestow on it all those juices and
gases the various compounds it has to form, must require: the
cjuantities of dissections necessary to enable me to understand
such a subject thoroughly, have hitherto prevented my arranging
them properly ; but having now dedicated many months to the

myself I am prepared to give
the two following letters.
It is now apparent that much of the nourishment of ])lants
administered by their leaves, and proceeds from tlie atmo-

labour, abstruse as
it,

is

with

it is,

I

flatter

all its -variations, in

not water alone that is thus bestowed, but every
mixture that produces that inexhaustible variety of
scents iindj/iices with which the leaves and flowers are endowed
for the general benefit of man and i^iimals.
It becomes therefore of the greatest consequence to understand the manner of
receiving the dews, and to point out the mechanism of each different cuticle, how it is formed and acts in this respect to be
capable of retaining each sej)arate juice, nor mix them together
till natme
by their conjunction is ready to produce the new
compound. I have in a former letter shomi rhiit no moisture
enters the leaves but through the hairs, or some projection protruded in the cuticle ; but the art with which the upper skin is
formed in points and bags to draw in the moisture, and the various
spiiere

:

tiiat it is

different

contrivances to secure the gases, are so tvovderful, that it will
scarcely be credited by those not used to contemplate and ad-

mire

many

tlie

astonishing works of the Almighty,

species of leaves,

I

in tracing the

find their cutfcles vary according to

the quantity of nourishment they receive and dispense to the
plant; and it is also remarkable, that the pabulum of the leave*
lessens in substance in exact j^roportion to the quantity of liquid
absorbed from the atmosphere
the more hard and.' solid the
:

pabulum, the

less is the

quantum of nourishment received from

the dews.

In describing the formation of leaves, I think I proved that they
l)roceeded entirely from the exterior of the plant, and had little
or no connexion with the interior parts.
This is so apparent,
that a plant entirely dead within, has been known to throw out
leaves the ensuing spring.
Having long before formed the
leaf-bud, it has still the power to act: the line of life not reachits

Vol.44. No. I97.&/J/. 1814.
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Leaves.

death has not yet attained it.
I
have
juices received by the hairs and
Now those who have ever decuticles from the atmosphere.
composed the bark Hquid know that it is formed of many difto it, the stroke of

shown the amazing variety of

It is very probable, then,
among
ferent sorts of matter.
the variety of licjuids absorbed by the hairs and cuticles, that

gluten, gelatine, tannin, &c. all enter the plant in separate juices,
and are received by those parts, nor unite to form the compound

they meet and compose the pabulum of the leaf, and afterwards its superabundance settles in the bark, and fills the inner
bark vessels. All plants that die partly down in the winter lose
their bark juices, nor regain them till after the leaves are
formed the vine, for examjde, the lavender, and innumerable
But if the bark juices are thus formed, they beother plants.
gin to collect in the leaf- bud the preceding autumn when within
till

:

;

gemma they retain

a quantity of these juices ready prepared,
and in an almost coagulated state for the shooting of the leafvessels. I cannot but l>e persuaded that this is tlie real origin
of the blood of the ]jlant, for in the root we most easily trace

the

the sap proceeding from the earth. But no power that 1 could
exert, no dissection that I could contrive, has been able to show
me any other origin of the bark juices: they flow not from the

but from the Laves I have
proceeding.
All plants
with respect to the different formation of their cuticles may be
Trees and shrubs receive but little
divided into eight sorts.
nourishment from the atmosphere, their roots alone aftording
them plenty. Evergreens absorb none at all. Herbaceous and
annuals gain a vast deal of supjwrt from the rains and dews.
Bog plants hardly any in this way, and are therefore more hurt
by a change of situation than any other except downright water
plants ; because they can in their leaves receive no indemnificaearth, nor are they formed in the root

ever discovered

much probabUify

of

;

tlieir

.Sand plants receive
tion for the loss of food to their roots.
of their support from the atmosphere ; while rock plants
are wholly fed by its means, and draw no assistance from any

much

the leaves of firs are incapable of receiving moisother source
ture J the cuticles being too much like evergreens, and too well
guarded to admit it ; and as to water plants, 1 have already
:

shown
ever

tlieir

much

general furmation in

that concerns their

my

last letter.

outward

skin,

There is howwhich will admit

No property
of some detail, and which I shall give in my next.
of nature is more wonderiul than that which vegetables possess,
of adapting the cuticles of their leaves to the different situaThis is so peculiarly
tions in which they find themselves placed.
the case, that I could scarpely credit the evidence of my eyes, which
certified

:
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the changes tlius operated and caused in this jiart by
every alteration of soil and situation.
It must here be observed,
that tiie extreme variation that has taken pLace in different plants,
certified

from the desire now so vniversul of obtaining in every situation
and chmate ail the different species of flowers that can bv labour and art be made to grow, and thus produce in one garden,
plants of all soils, of every climate, and every degree of moisture, rock, sand, bog, water, herbaceous plants and trees
this
has so mixed the cuticles, that their habits are no longer to be
known by their outward appearance or form; indeed they by
:

degrees obtain new ones.
1 know few plants (except real water
plants and bog plants) that obstinately retain their customs,
and die if placed in an improper soil. The only means I have

been able to devise, to coviprehend this subject, and study it
completely, was to collect a few "of each different sort that still
j-etained

original

their

properties

unchanged by custom, and

make myself thoroughly accjuainted with their exact and natural
formation ; and when that was accomplished, to dissect those
which habit has altered. This I have done. A dozen plants of
each were sufficient to complete the task I had in view; and I
flatter myself I shall now be capable of discriminating clearly
the variations that take place, and give an exact account of

them.

The leaves of trees and shrubs which are little indebted to the
atmosphere for support, consist of three upper cuticles and two
under ones
I shall begin with the lowest part of the
leaf: the'
under cuticle is a skin perfectly impervious to water, while the
next is a net which has on it bladders alternately placed in diamonds or otherwise; these rise high, and therefore keep the cuticle hollow from tl>e pabulum of the leaf: these bladders are
very succulent, and cannot therefore bear the heat without being
destroyed and absorbed
nor can the cuticle, hollow and dry as
it is, support the exposme.to the sun without being liable
to
pqal oft, tear and break: hence the reason why, when once the
leaf is dried, it never again turns its back to the sun.
Almost
every leaf is formed in the same manner in its under cuticle next
to this skin comes the pabulum, vvliich is thick or thin according
;

;

:

as the leaf is so; for it is the increase of this part alone which
thickens a leaf.
On each side of the pabulum the veins are to
be discovered these contain the spiral wire
then follow the
three upper cuticles, the impervious one being in the middle
:

:

(see Plate III. fig. 1.) Elm leaf dissected
when there are hairs,
they not only pass through the first skin, but pierce to the pabulum, while the various divisions connect themselves with the
:

different vessels of the cuticle, see

%.

IX.

seen by taking pains to adjust properly the

L2

This

is

admirably

compound microscope.
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scope, which

if

well

managed throws

llie

cuticles to their focal

distance, showing the cylinders of the hairs between, and thus

when they

are too
be observed
young ones have much more hairs thim
that it is difficult to find a plant even of

dividing the cuticles

or finger to do

it.

It

mav

close for either lancet

of

all

leaves, that tiie

the old, and

I

may

say

when

the buds ar,e
in their ag?,regate state, whose leaves are not loaded with hairs,
and often covered with a sort of net of that kind, which entirely
disapjjears in the more advanced age of the plant
nor does less
trees

:

young

which gechange in a very extraordinary niainicr. This is not to
be seen by the naked eye, but is very conspicuous to the dissector, who, in all these clianges, finds one general system running
throughout nature^ and tending to j)rocure to the young elcve
plenty of nourishment, (sec fig. III. The sides of ycung leaves,
when compared with old ones of the same plant.) There is
also another peculiarity in which the leaves of trees differ much
from those of herbaceous plants the pabulum is not only more
solid, but their cuticles lie much closer to each other, and the
alteration take place in the edge of

leaves,

nerally

;

more perceptible is this circumstance.
In herbaceous and annual plants, and indeed all those which
rise each year from the earth, the pabulum is less solid than in
the leaf of trees, and more watery; they have infinitely more
hairs, and therefore receive much more moisture from the atmosphere; but they have in general but One set of veins, which
lie next the under cuticle, and cause it to be much more raised
and pulpy in its upper surface than the leaf of trees it is this
older the leaves grow, the

:

that gives the leaves of the melissa and menthu that peculiar look.
It is this also which gives the cabbage the same; and it is
merely the drawing in of the spiral wire which produces in the
I have taken it
almost smooth; when returning it tt» the frost, it has directly shrunk up into absolute little
nests, by means of the contraction of the spiral wire in the several divisions which are drawn in like a high quiltirig.
I have in vain tried to discover the reason for these leaves
having but single veins, as I doubt not some curious cause is
attached to it ; but it requires much time to develop all these
peculiarities and minute differences, and watching atone can discover them.
I gave in mv last letter a specimen of the sort of cuticle of
hairs that often covers annuals and herbaceous plants, that will
contivmally spread over both the upper and under surfaces of the
leaves, and that had a bottle attached to it with a curling vessel
tv.-isting hke the spiral wire.
Many different sorts might be
giveii as curious as that
it is inconceivable how much moisture
they

hrassica that curious effect on a cold morning.

M'ithin doors very often,

and seen

:

it

;
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they contain, and how many various juices are thus produced to
the plants ; for it is by no means to be conceived that one sort
of hair altvays brings the same juice. I liave proved how very
differently this

managed

is

in seeds,

by seeing and detecting the

same

hairs bringing not oidvvarious coloured juice?, but changes
of gases, known to be so by the alteration of tints of the air-

bubbles at one time the vessels would be full, then chnn^iug
every day produce a new ingredient,
t doubt not it is the same
in all other plants which receive moisture and support from the
:

leaves.

Evergreens receive no moisture whatever from the atmosphere.
Besides the impervious skin which forms their outward cuticles
both above and below, they are so guarded over the pabulum
by a thin layer of bark juices, and bladders of inflammable air,
that no moisture can apjiroach them in that direction.
They
have

five upper cuticles and three under ones, all so closely
pressed together, as apparently to form but one
those that
have scented leaves have in the second cuticle bladders of an
oily compound
this evidently enters from the atmosphere, and
it is thus all leaves are scented, the perfume being kept perfectly
separate from the rest of the juices of the plant. The scent would
be strong indeed if it could be taken thus but this is impossible,
and by distillation we again separate it from the general liquid,
with which it gets mixed in drawing it from the plant.
It is
however greatly to be regretted that we cannot contrive at once
to draw the several liquids from a plant without this assemblage,
as it would give a much clearer view of the subject.
It will be
asked. As these leaves have 710 hairs, QnA no collecting cuticle,
how they can receive the oil and all the various juices they must
:

:

:

require to form the

and vigour?

I

compounds and gases necessary to theirhealth
but of three means: the edoes of the
open points common to all evergreens ; and

know

leaver ; the large
the top of the gatherer ; for in these leaves it is only the under
part that draws up ; the other is studded with pore's formed in
a curiou"- manner within-, and as this formation is only to be
discovc red in these leaves,
for the very

I
take
few hairs they possess.

it

some indemnification
must however be noticed,

to be
It

other plants, when first shooting they have
shining of the upper cuticle is caused
by the glutinous matter which fills up like oil the network of
the exterior one, and renders it perfectly lucid ; and it is this
that, like

many

alin.')st all

hairs.

The extreme

hard and stiff skin, and the bladders of infiammable air, which
caase it to explode when placed in the fire ; and it is this glutinous cuticle which protects it from the cold of the winter; and
in proportion as these glazed skins are (uaiiyin number, so much
more will they endure the frosts of the winter. This is the

L3

reason

::
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reason why the birch will grow so much further north than any
other tree its rind is composed of an innumerable quantity of
those skins
if it was studded with pores, as all leaves and cutides were formerly supposed to be, nay, if there were only afew,
mechanic formation of the leaf:
it would destroy the whole
therefore, as soon as the exterior of an evergreen leaf gets
pierced by an insect, it decays directly.
All those grassy leaves of early spring have a peculiar formathev receive 710 moisLure, or very Hit le, from the atmotion
:

:

_

:

The crocus, suow-drop, hyacinth leaf, &e. are all filled
with a glutinous licjuor in their pabulum, whi<-h in a great
measure protects them from the early frosts of spring; they have
three cuticles above and three below— the upper skin beingribbed like a grass leaf, and carrying in stripes the spiral wire ;
and it is tiie pabulum, which is in pockets, and stands at a great
distance, while the cuticles are merely longitudinal vessels, which
differ from the gramina only by having a pabulum : they have
tiuee cuticles on each side, which are scolloped and of course
they have no veins, as their place is supplied by the exterior
cuticle. Most of the bulbous roots have the thickened juices,
sphere.

;

luhick are

formed to encoimler

and thus carry

the difficulties of the early spring,

in tlieir bulbs a great quantity of

nourishment

There is a peculiarity in these plants which
ready prepared.
deserves much study most of them will shoot without the assistance of any earth ; and yet it is evidently not from the quantity of nourishment they receive from the atmosphere, (for that
is hardly any thing,) but from that which is laid up and accumulated in the bulb ; and from some moisture they have the art
:

to draw in at the end of the roots, which will
always be found wet when growing on a dry floor, or on stones
These bulljous roots, then,
but this must be a trifling quantity.
form a third means of support to plants, and not the least cu-

and mechanism

rious of the three.
to give a more complete picture of the
growing without earth, from some trials
The astonishing difference that may be
I am now engaged in.
made in the appearance of bulbous flowers by lessening or increasing the nutriment offered, is well known to most gardeners
it requires, however, the nicest viana^^tment : on tlie essential
characters it has ?/o powpr; for although, by the multiplication
of the petals or other parts, the more consequential organs are
yet these changes affect the genera more than the
destroyed
specific distinctions ; and uotwithstanding the number of these
artificial varieties, such is the tendency of nature to maintain a
I

hope

I

shall be able

effects of these plants

;

uniformity in the mdividuals of the same species, that a neglect
of the gardener for a few years will soon bring all these gaudy
double

•
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double and unnatural flowers back
But this is not my business: to understand how far
a bulb will maintain itself without any extraneous aid ; whether
in this situation it is capable of giving life to others, as well as
to support itself, and how far this may be carried in bulbs
and
to examine whether the seed can draw its soiu'ce from itself,,
or whether (like all other plants) it is created in the roots by
the joint juices of the sap of the earth wxA mother plant, is
what I am most anxious to discover ; also how long the nutriment laid upon a bulb will last, and what it loses in weight. I
must here observe, that when it is not a bulb, t-he cuticles of the
grassy leaves differ extremely.
Of all the cuticles of plants I have been studying, none have
puzzled me like the bog plants.
They certainly differ much
both from rock and sand- plants; for they appear to receive almost all their nourishment from the root, and to depend on them
to their ancient beautiful

simplicity.

;

so

much

as to die if

removed from that

soil

;

and yet they are
from the at-

almo-it always to be discovered collecting moisture

mospliere, especially the scirp'i, and most particularly the
junci.
All these certainly draw-in moisture from the sides of
their leaves as do all the azalias, which have the most curious
mechanism for that purpose. Now to require in so extreme a
degree botli the nourishment of root and leaves, is an uncom;

mon

circumstance

the hogs' i hat

is

but I rather fancy it is not the moisture of
;
required, but the peculiar earth with which it

is formed.
It appears indeed far more easy for nature to supply her wants of moisture or dryness by the change of cuticle,
than to do without the sort of earth she is accustomed to ; and
there appear for all bog plants some ingredients in the earth

necessary to their well doing, and in which alone they can thrive.
To discover this is a matter I have much at heart, not merely to
make one set of plants do well, (though that would be a sufficient incentive,) but as producing another fact of essential consequence in our knowledge of the formation of plants. What this
portion of earth is, or what part of the bog matter it may be, I
am endeavouring to discover, having analysed the earth, and extracted by turns each separate ingredient." But as it is necessary
that the plant should grow in it, it requires many years to ascertain the fact, arid complete the trial.
Bog plants of the
Hzalia kind have Uiree cuticles above, and two" below, with a
thick pabulum not at all watery ; and this convinced me, they
could not draw much water from the atmospliere for this appears
:

an invariable

more moisture the leaves take in,
and juicy is the pabulum. Most of the bog

rule,

that the

the more loose
plants have a very raised and glittering upper cuticle of the net

L

4

kind.

;
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which I douht not has often deceived botanists, and been
taken for perspiration ; whereas it is so perfectly without moisture, that the longer the leaves are kept within, and the mors
they are dried np, the more shining and brilliant it is.
The
yellow azaiui will live and do well ont of bog earth ; but I believe the others almost always lin.ger and die away.
The cuticle
of the leaves of the yelloiu azalia differs much, especially one
always growing in common earth but as I keep the variation to
be discovered by a change of situation and soil, for my second
letter, I shall not anticipate it here, except by saying that it has
more hairs, and not so thick a pabulum, nor are the leaves so

kiiKi,

:

generally rigid.

now turn to the rock plant, one of the most cmious of
drawing hardly any nourishment from the earth. It is the
only plant formed without the impervious shiv, and has therefore millions of mouths open in every leaf ready to suck in the
The upper cuticle is entirely commoisture of the atmosphere.
/)o.ve(Z of diminutive round swellings; and these are full oi points,
which absori) the moisture by means of the vacuum managed
within ; and the cuticle, ])cing at some distance from the pabulum, is nothing but plain water, confined in skins with each a
pore that opens and closes, cotitracied by the spiral luire. Real
rock plants have no hairs. Used to live in alpine situations, on
the Table mountain of the Cape, or on some high rocks, where
the atmosphere is constantly bestowing vapour which feed and
bathe them, they scarcely want the little ajjpendage that often
belongs to the minor ones, which creep over the rocks, and seek
the little cavities of the stones. This is a small kind of pump,
something like that which belongs to parasite plants it seems
merely intended to keep the root-stems moist, for the runningup of the seeds. All the leaves are very thick and succulent
two cuticles above and the same below, but most of the leaves
they have (like all other plants) hairs when
flat on one side
young. The ice plant is not a pro])ej- epitome of a rock plant,
because it has its pabulum at the exterior of the outward cuticle, instead of the middle of it.
But most of the ledums are
so, and many of tlje sa.riJ'rn^Q<; and sempcrviuums; the drala
acyoides, enH//y rt/pi/;«s, and innumerable others: most of these
would soon die, if deprived of the moisture of the atmosphere.
Though these plants have few if any hairs, yet they have points
of various kinds which produce the same effects; that is, bestowing on the plant those peculiar juices without which it canTo receive these oils and li<iuids is a very
not be supported.
different matter from gaining siistevance fiom the leaves
nor
can the diiseCtor mistake them, as the colour alone, as well as
I

all,

shall

as

:

;

:

the
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forms of the haivs which contain the juices, will explain what
I doubt not that most of the plants are much altered
from their first appearance when {^rowing in their original
mountains. Though I have taken all tlie plants I have dissected
from as appropriate situations as it was possible to procure them,
yet rock plants in particular must be very inferior in their cuticles to what they would be could I have drav^'u them from their
native and original places ; most of the cactus and melon
thistles are of this kind ; they grow on the steep sides of rocks
in the hottest parts of America, where thev scetn to be thrust
out of the aperture, having scarcely a morsel of earth (and often
none at all) to assist them, though they are such large plants;
their roots shooting down into the fissures, and thus running to
a considerable depth, so that it is extremely difficult to procure
the plants.
The roots appear to seek water onlv, for which their
little pumps serve them not alone for the purpose of clinging to
the rocks, but to moisten and invigorate the lower part of the
ty»e

they are.

plants.
It will be seen that though many of the vegetal)le tribe receive no nourishment from the atmosphere, vet they all have
the means of procuring the bark juices in their various different

showed how many sorts of hairs each plant
I had an idea that those separate
liquids, when collected and coagulated, formed the pabulum of
the leaf, and the bark juices.
I may truly say that in this case

ingredients.

possessed

I

before

—long indeed before

(as frequently before) nature has developed herself.
I have
only had to show what appears in the microscope ; all the rest
arranges itself almost without my assistance, as too evident to
be misunderstood. I shall now close the present letter with the
account of the dissections that are intended to explain it ; and
in my next I shall conclude the subject v/ith the sand, fir, and

cryptogamia plants
soil,

;

and with the variations each change of
beyond their usual allotment, pro-

of moisture, or dryness,

duces in the cuticle.
'i^o give only a faint idea of how necessary all these matters
are to elucidate the knowledge of deeper philosophers, I shall
only mention, that all those curious trials established (1 think)

by Seniiebier, for want of it are useless ; saice the various experiments he made to make plants grow in different matters
and soils were tried with plants that do not draw their nourishment from tlie roots, but from the atmosphere: therefore most of
those that really succeeded may be supposed to have done so
because they touched not, nor interfered with, the soil bestowed
on them. It is so necessary in all these trials to understand
why we fail, and why we prosper. It is certain his attempt
could draw no result to be depended upon, and to be of real
use

;
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no plants in this case should be tried, but trees,
use to science
shrubs, and evergreens, receiving little in the first and no nourishment from the atmosphere in the last case. I cannot but flatter
myself that this will open a larger field for understanding plants;
:

and so much

is it

my

desire to

know

the different vegetables that

and the reason why they do so, that
I cannot but Iio])e the want of ability may be compensated by
excessive diligence and attention.
I am, sir.
Your obliged servant,
Bellevue, August 6, 1814.
AgnES IbBETSON.

prefer each peculiar soil,

Plate

III.

Dissections of the Leaves of Trees.

Elm Leaf dissected.
fig. 2, third cuticle (the second being
impervious) ; fig. 3, veins of the leaf containing the spiral wire
fig. 4, the pabulum of the leaf; fig. 5, the under cuticle with
the bubbles ; fig. 6, leaf shown in thickness.

Fig. 1,

first

cuticle;

The Leaf of a herlaceous Plant

dissected.

(the second being
impervious) ; fig. 9, pabulum ; fig. 10, the veins of the leaf containing the spiral wire; fig. 11, thickness of the leaf.

Fig. 7,

first

cuticle

;

fig. S,

third cuticle

Dissections of the grassy Leaves of early Spring.
Fig. 12,

first

impervious)

;

cuticle; fig. 13, third cuticle (the second being

fig.

14,

pabulum;

fig.

15, thickness of the leaf.

Dissection of the Leaves of Evergreens.
Fig. 16,

shown

in the breadth of the leaf.

Dissections of the Leaves of the Rock Plants.
7, the upper cuticle ; no impervious one, being the
only set of plants that are without it.
Fig. 19, the swellings in the upper cuticle; fig. IS, the holes
or apertures which open into the sweliiiigs : they have certainly
this made me
a valve at a a, and are most curiously formed
suppose that there must l)e an impervious skin ; but, if there is,
it is so thin that I could not discover it.
Fig. IX. one of the hairs, to show how they manage the boxes
or reservoirs under tliem, and between the different skins or
it may be tliought i)uerile to mention such spaces, but
cuticles
they are by no means useless to nature ; since probably it is in

Fig.

1

:

:

these
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these the juices are

all

collected to form the

pabulum.

The

smallest veins of a leaf are larger than the veins and arteries of
a mite, and what use does not nature make of all those
!

Fig. 24 and 25 will give an idea of the means used to increase the given moisture to young leaves : 24, is the edge of
an old and young leaf: it is not only increased to the young
in an amazing quantity of hairs, but an additional piece {hh)
formed, and added to the leaf (quite as large as the leaf is
broad) to give an increase of moisture.
No words I can make
use of will paint the extreme difference between the old and
young leaves of most plants ; they must be examined to prove
In the birch, for example, they are not in the least
this truth.
alike either in shape, size, texture, or edge.
25 is the increase of the edge of one of the idenea in a young
leaf, which in the old one ends by being a plain scollop with

one
is

points, and

no

hairs.

Fig. 20, 21, 22, 23,

and 16 are the dissection of the evergreen

leaf.

XXVIII. Report from

the Select Committee on Weights and
Ordered by the House of Commons to he printed^
1S14.

Pleasures.

July

\,

JL.OUR committee, in the first place, proceeded to inquire what
measures had been taken to estabHsh uniform weights and meajsures throughout' the kingdom.
They found that this subject
had engaged the attention of parliament at a verv early period.
The statute book from the time of Henry the Third abounds
with acts of parliament enacting and declaring that there should
be one uniform weight and measure throughout the realm ; and
every act complains that the preceding statutes had been ineffectual, and that the laws were disobeyed.
The select committee of the house of commons, which was
appointed in the year 1758 to inquire into the original standards
of weights and measures in this kingdom, and to consider the
laws relating thereto, made a very elaborate Report on this subject, in which is contained all the information that is necessary
with regard to the inquiry into what were the original standards
of weights and measures*: such parts of that Report as have appeared to your committee to be most important, are inserted in
the Appendix to this Report.
The committee of 1758 first give an abridged state of the
several statutes which have been enacted relating to weiglits and
measures 1st, so far as they establish any weights or measures,
•r standards for the same ; and 2d, so far as any means, checks,
:

or

;
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or sanctions are provided to "compel the use of the established
weights and measures, 'or to punish disobedience.
The committee then point out wliat appeared to them to be the principal causes whicli had prevented the attainment of that uniformity, so much and so wisely desired by parliament.
These
are stated to be the want of skill in the artificers who from
time to time made copies of the standards kept in the Exchequer
and as these imperfect measures were again copied from, every
error was multiplied, till the variety of standards rendered it
difficult to know what was the real standard, or to apply any
adequate remedy.'
In the second place, the multiplicity of statutes made on this
subject, many of which are at variance with one another, and
in

many

counties,

of which tliere are partial e>:ceptions of particular
and particular articles, from the opeiation of the acts,

appeared to the connnittee to be the principal cause of the vawhich were every where found to prevail.
Upon an accurate comparison of the various mtrisures preserved in the Exchequer, and which are directed to be used for
sizing and adjusting ail other measures, they were found to differ
materially from each other, and yet (the committee o!)serve) as
the law now stands, all these measures must be understood to
contain the like quantities^ are equally Icgal^ and may be indisrious errors

criminately used.
Of these various measures, the committee recommend the
adoption of the ale gallon of 282 cubical inches, and to abolish
the use of aU the others.
They also recommend that the troy
pound sliould be the only standard of weight. Though your
connnittee agree entirely wish the Report of the committee of
1758, that there sl)ould be only one gallon for measuring all
articles whatsoever, and only one denomination of weight ; yet
they cannot concur, for reasons which will be hereafter stated,.
in the selection made by that committee in appointing these
standards.

This Report was agreed to by the house ; and in the year
1765 two bills were brought in by Lord Carysfort, who was
chairman of the committee of 1758, for the purpose of carrying
into effect the resolutions of that committee.
These bills were
soA'crally read a first and second time, and committed
and the
bills, as amended by the committee, were ordered to be printed
on the 8th day of May. Parliament was however prorogued in
that year on the 25th day of May; and these bills, which (as far
as can be collected from the Journals) were approved of by the
house, were thus unfortunately lost.
Since that period, little has been done to accomplish this important object.
A committee was indeed appointed in the year
1790 ;
;
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have made any

1 "90

progre-s^ as
but they do not appear to
;
vonr committee have been unable to find any minutes of their

procfedings.
acts were passed in tlie years 1"95 and 1797, the 35
102, and 37 Geo. III. cap, 143, which empower

Two
Geo.

III. cap.

justices of the peace to search for

and destroy

false weights,

to punish the persons in vvliose possession they are found
no mention is made in these acts of deficient measures.

;

and
but

Your committee nnvv proceed to state what appear to them
which have prevented the establishment of uniform weights and measures and to state the reasons
which have induced tliem to differ from the committee of 1758
in some of their resolutions.
to be the principal causes

;

It appears to your committee, that the great causes of the inaccuracies which have prevailed, are the ^vant of a fixed standard
in nature with which the standards of measure might at all
times be easily comimred, the want of a simple nrode of con-

necting the measures of length with those of capacity and
weight, and also the want of proper tables of equalization, by
means of which the old measures might have readily been conSome' rude attempts seem to
verted into the new standards.
have been made to establish a mode of connecting the measures
of capacity with weight.
In an act of the 5 1st of Henry Third,
intituled, " Assisa Panis et Cervisiae," it is declared " that an
English penny called the Sterling, round without clipping, should
weigh 32 grains of wheat, well dried, and gathered out of the
middle of the ear
and 20 pence to make art ounce, 12 ounces
a pound, eight pounds a gallon of wine, and eight gallons of
;

wine a bushel of London."
Nothing however can be more luicertain and inaccurate than
this method of determining the size of a gallon measure by
the weight of a certain number of grains of wheat, which must
vary according to the season and tl>e nature of the soil and climate where they are jjroduced.
In order to obtain some information as to what were the best
means of cojnparing the standards of length, with some invariable natural standard, your committee proceeded to examine
Dr. W. Myde Wollaston, Secretary to the Royal Society, and
Professor Plavfair of Edinburgh,

From the evidence of these gentlemen, it appears that the
length of a pendulum making a certain number of vibrations in
a given portion of time, will always be the same in the same
latitude and that the standard English yard has been accurately
;

compared with the length of the pendulum which vibrates sixty
times in a minute in tlie latitude of London.

The

;
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The length of this pendulum is 39*13047 inches, of which the
yard contains 36.
The French gGvernnient have adopted as ihe standard of their
measures, a portion of an arc of the meridian, which was accurately measured. The standard metre, which is the 10,000,000th
part of the quadrant of the meridian, whicli is engraved on the
platina scale preserved in the National Institute, has been compared with the English standard yard, by Profe<;s()r Pictet of
Geneva, and was found to exceed it, at the temperature of 32°,
by 3"3702 inches ; and at the temperature of bb\ by 3"3828
inches.

The standard yard may
by a comparison

therefore be at any time ascertained,

cither with an arc of tlie meridian, or the lei'gth

of the pcnduhini. botli of which may be considered as invarial)le.
The standard of linear measure being thus established and
ascertained, the measures of capacity are easily deduced from it,
by determining the nuuibcr of cubical inches which they should
The standard of weiglit must be derived from the
contain.
measures of capacity, by ascertaining the weight of a given bulk
of some substance of which the specific gravity is invariable.
Fortunately that substance which is most generally diffused over
The specific gravity of pure
the world, answers this condition.
water has lieen found to be invariable at the same temperature
and by a very remarkable coincidence, a cubic foot of pure water
(or 1,728 cubical inches) at the temperature of 56|° by Fahrenheit's thermometer, has been ascertained to weigh exactly
1,000 ounces avoirdupois, and therefore the weight of 27'64S
indies is equal to one pound avoirdupois.
This circumstance forms the groundwork of all the succeeding
observations of your committee.
Although in theory the standard of weight is derived from the
measures of capacity, yet in practice it will be found more convenient to reverse this order.
The Vvcight of water contained by any vessel affords the best
measure of its capacity, and is more easily ascertained tlian the
number of cubical inches by gauging.
Your committee therefore recommend that the measures of
capacity sliould be ascertained by the v,'eight of pure or distilled
water contained by them, rather than by the number of cubical
inches, as recommended in the 4th resolution of the committee
of 1758.

Your committee are also of opinion, that the standard gallon,
from which all the other measures of capacity should be derived,
should be made of such a size as to contain such a weight of
pure water of the temperature of 56|° as should be expressed
in
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whole number of pounds avoirdupois, and such also as would
admit of the quart and pint containing integer numbers of
ounces, without any fractional parts.
in a

If the gallon is made to contain 10 pounds of water,
the
quart will contain 40 ounces, and the pint 20.
^This gallon recommended by your committee, will contain
276-48 cubical inches, being nearly 3 per cent, larger than the
gallon or Sth part of the Winchester bushel as fixed bv the
act
of the I3th and 14th of William and Mary, cap. 5, which contains 26S-803 cubical inches, and the bushel will contain
221 1'84
cubical inches, instead of 21 50' 12.
Your committee are of opinion, that this departure from the
corn measure, which is employed in the collection of the malt

tax, and is supposed to be most generally used throughout
the
kingdom, is justified by the advantages which they anticipate
from the change.

General uniformity cannot be expected, unless some simple
and accurate method of checking the standard measures is
adopted ; and as the weight of water appears to be the best and
most simple method of checking measures of capacity, it is desirable

that

all minute fractions of weight should be
avoided.
be much less chance of error in weighing the water
contained in any measure, if only one or two weights are
to be
employed, than if a greater number were necessary, which
would
be the case if fractional parts were rcfjuired.
The ditHculty of remembering long fractions is also an important consideration, and would very materially impede
the
attainment of that general uniformity which is "so much
de-

There

will

sired.

If this gallon is adopted, the bushel will contain

80

lbs. of

wa-

2211-84 cubical inches ; the quart 69-12 cubical inches
40 ounces of water; the pint 34-56 cubical inches or 20

ter, or

or

ounces of water: the half pint
(whiv-h

water.

is

exactly

Any

^^ih

will contain 17-28 cubical inches
part of a cubical foot) or 10 ounces of

smaller measures might with great propriety be
denumber of ounces of water they con-

scribed, according to the
tained.

Your committee are of opinion, that the simple connection
wjnch will in this manner be est-iblished between the
standard
of weight and measures of capacity, will
greatly tend to preserve the un!f.)imity of those measures
which are found to be
most liable to error. They have, besides, been induced
to select this size of measure as
a standard, both because it very
nearly coincides with one of the standard
com measures preserved in the Exchequer, namely the
standard pint marked 1602,
which contains 34-8 cubical inches and also
because it possesse.
i

the
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the advantag-e of bearina: very simple relations to the gallon
measures which are employed in measuring ale aud wine. The
calculations therefore which would be necessary for ascertaining
the corresponding duties, which must bo charged upon exciseable liquors, would be easily made.
The proportions between the proposed gallon and the measures
now in use, vvill be Ibusid in the Appendix.
Your committee vvill now proceed to state their opinion with
regard to the standard of weight. Although the troy pound is
the only weight established by law, yet the avoirdupois juamd is
so much more generally known and used, that your committee
cannot hesitate to recommend it in preference to the troy pound.
Your committee are however inclined to recommend two exceptions
As the goldsmiths regulate their traffic by the troy
"neight
and considering the connection of this Inanch of trade
with the standard of the coin, it appears advisable that gold and
silver should be sold by troy weight.
Y'our connnittee would also recommend that the apothecaries
weight should remain without any alteration, as any change in
the ivcights employed by them in compounding their medicines
might be attended with dangerous consequences.
It appears to vour committee tha4; the most accurate mode of
ascertaining the standard poimd, is to immerse in water a solid
cylinder of brass containing 27'64S cubical inches, and to ascertain the difference between its weight in water and its weight
The difin air, by means of the common hydrostatic balance.
ference between its weig'it in water and its weight in air (or
the weight of the volume of water occuj)ying the Sanie space) is
the pound avoirdupois.
This method is recommended, as it has been found to be much
more easy to ascertain the solid contents of any body, by takingits external dimensions, than to find the exact contents of any
measure by gauging.
In this mannei-, the standard of length is kept invariable, by
means of the pendulum ; the standard of weight, by the standard
of length ; and the standard of capacity, by that of weight.
Your committee Irave not gone into any detail of the inaccuracies of the present system, as they are very fully stated in the
Report of the committee of 1758, before alluded to.
In order to preserve uniformity in the weights and measures
to be used in future, your committee woidd recommend that no
person be allowed to make or sell any weights or measures without having obtained a license for that purpose, on payment of
a certain sum ; aud that all weights and measures should be
marked with the name of the maker, and the initials of the perThe person who last examines the
son who examines them.
:

;

weiglits

;

on Weights and Measures.

IJJ

weights and mpasures, should not be permitted to alter them
but, if he finds them to be incorrect, should return them to the
maker, to be properly sized and adjusted. All new weights and
measures will therefore in this manner undergo a double examination.
Your committee are of opinion, that the powers given
to justices ot the peace by the acts of the 35 Geo. III. cap. 102,

and the 37 Geo. III. cap. 143, to search for and destroy deficient weights, aiid to punish the persons in whose possession
they are found, should be extended, so as to give them the same
powers with regard to false or deficient measures.
Your committee cannot conclude witliout stating the opinion
of Pro.fessor Playfair, with regard to the necessity of adhering
strictly to one simple and general vie\v in appointing the standards, without departing from it for the sake of accommodating individuals or particular classes of the community.
The advantage of the public at large cannot be consulted, unless this
rule is rigorously observed.
The simplicity and accuracy of the
system would be sacrificed by any partial exceptions; and it may
be considered as certain, that unless the rules are simple, and
the constructions independent of minuteness of division, an
opening will be left for fraud, and for all the perplexity in which
the standards of the country are at this moment involved.
1. Resolved, That it is the opinion of this committee, that it
is necessary, in order effectually to ascertain and enforce uniform
weights and measures to be used for the future, that all former
statutes relating thereto should be repealed.
2. Resolved, That it is the opinion of this committee, that
the distance between the two points in the gold studs in the
brap.s rod, described in the Report of the select committee of
1/58, and preserved in the custody of the clerk of this house,
ought to be the length called a yard ; and that one-third part
thereof should be a foot, and the r2th part of the foot one
inch.
3. Resolved, That it is the opinion of this committee, that
the lengtli of a pendulum vibrating GO times in a minute of time,
the latitude of London, has been ascertained to be 39-13047
inches, of which the standard yard contains 36.

m

Resolved, That it is the opinion of this committee, that
measures of length whatsoever should be taken in parts, nuiltiples, or certain proportions of the said standard yard.
5. Ijesolued, That it is the opinion of this committee, that a
cubic fooL of pure water at the temperature of 5f)f' has been
ascertained to weigh exactly 1000 ounces avoirdupois.
6. Resolved, Tbat it is the opinion of this committee, that
all measures of capacity should be ascertained by
the weight of
Vol. 44. No. 197. Sf>/. 1814.
water
4.

a.11
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water therein contained, as well as by the number of cubical
inches.
7. Resolved, That it is the opinion of this committee, that all
measures of the same denomination, whether of liquids or of
diy goods, ought to contain the same weight of water, and the

same number

of cubical inches.

That it is the opinion of this committee, that
the gallon ought to contain 10 pounds of pure water, or 276'48
cubical inches ; that the quart, or fourth part of the gallon, ought
to contain 40 oimces of water, or 69*12 cubical inches ; that the
Resolved,

8.

pint, or half of the quart,

ought to contain 20 ounces of water,

or 34'o6 cubical inches.
9. Resolved, That it is the opinion of this committee, that
the bu-hel ought to contain eight of the said gallons, or 80 lbs.
of water, or 2211 84 cubical inches; and that all other measures of capacity ought to be taken in parts, multiples, or proportional parts cf the said gallon.
10. Resolved, That it is the opinion of this committee, that
the standard of weight ought to be the pound avoirdupois, which
inches of pure water
is equal to the weight of 27*648 cubical
of the temperature of 564^°; that the 16th part of the said pound
should be an ounce, and the 16th part of such ounce should be
a drachm ; that the third part of the drachm should be a scruple,
and the tenth part of the scruple one grain ; and that all other

weights should be taken from parts, nmltiples, or proportional
parts of this pound.
Resolved, That it is the opinion of this committee, that
1 1
all contracts, bargains, sales and dealings, ought to be taken
and adjudged to be according to the standards aforesaid ; and
that no person should recover the price of goods sold, or the
goods themselves, or any damages on account of any contracts,
bargains, sales or dealings, but according to the said standards.
12. Resolved, That it is the opinion of this committee, that
it ought to be penal for any person to have in his possession any
measure or weight that is not agreeable to the aforesaid standards.
13. Resolved, That it is the opinion of this committee, that
it ought to be made highly penal for any person to make or sell
any measure or weight that is not agreeable to the aforesaid
.

standards.
14. Resolved,

That it is the opinion of this committee, that
an uniformity in the weights and measures to be
used for the future, no person should be permitted to make
weights and measures, without having first obtained a proper
license for that purpose, on payment of a certain sum.
15. Resolved, That it is the opinion of this committee, that

for enforcing

all
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all weiglits and measures to be hereafter made, ought to be
marked with the name of the maker and, after a proper examination of the weight or measure, the same to be stamped
with the initials of the name of the person who has examined it.
16. R'^'idlved, That it is the opinion of this committee, that
all weights exceeding one pound should he made of brass, copand that all weights of one pound,
per, bell metal, or cast iron
;

;

or under, should be of gold, silver, brass, copper, or bell metal.
17. Resolred, That it is the opinion of this committee, that
the standard yard mentioned in the second resolution, and
a pound avoirdupois, made according to the directions before
mentioned in this Report, together with models or patterns of
the measures of capacity before mentioned, ought to be deposited

Court of the Receipt of the Exchequer, and there safely
kept under the seals of the Chancellor of the Exchequer, and of
the Chief Baron, and the Seal of Office of the Chamberlains of
the Exchequer, and not to be opened but by the order of the
Chancellor of the Exchequer and Chief Baron for the time
in the

being.
18. Resolved, That it is the opinion of this committee, that
models or patterns of the said standard yard, gallon, and pound
avoirdupois, and of the parts and multiples thereof, before mentioned, should be distributed in each county, city or corporate
town being a county u-itliin itself, in such manner as to be readily
U'ied as evidence, in all cases where measures and weights shall
be questioned before the justices of the peace for each county
or city, and for adjusting the same in a proper manner.
19. Resolved, That it is the opinion of this committee, that
the provisions of the acts of the 35 Geo. III. cap. 102, and the
37 Ceo. III. cap. 143, should be extended, so as to empower
justices of the peace to search for and destroy false measures as
well as false ^'eights, and to hear and determine and put in execution the law with regard to weights and measures, and to inflict or mitigate such penalties as shall be thought proper, and
to have such other authorities as shall be necessary for compelling the use of weights and measures agreeable to the aforesaid standards.

20. Rtsnlvedy That it is the opinion of this committee, that
the sheriff of each countv ought to be directed to summon a
jury of twelve sufficient men living within the countv, to return

a verdict, on tho comparison to be made before them of the proportions which the new standards bear to those formerlv in use
in ea.ch county respectively; and according to the verdict then
returned, Tables of equalization should be made, and copies of
the same should be distributed throiigli each countv ; and that
'
all
2

M

:

:

180

:

Report on Weights and Measures.

all existing contracts or rents payable in corn should be calculated according to these Tables of equahzation.
•

Dr. Wollaston in his examination before the committee made
the following remarks

There is one standard of capacity that would be particularly
advantageous, because it Avould bear simple projjortions to the
measures now in use, so that one of the great inconveniepces
arising from change of the standard would be obviated, by the
facility of making many necessary computations without reference
to Tables,
If the gallon measure be defined to be that which contains
10 lb. of water at 56f,
Then since the cubic foot of water weighs 1,0U0 oz. at 56|,
17'28 inches.
10 oz.
of cubic foot
4 pint
34-56.
Pint
20 oz.

=
= y~
=
=
Bushel = SO lb. = 2211-84.

And

=

the simple proportions above alluded to will be found

as follows
Cubical Inches.

The

gallon of 10

Also....

The

pint of

1

lb.

=

- =
=
1 lb.

276*48

.

.

.

The

-

.

2S2-01j282 Beer gallon.
gallon.

34-56x3'= 103-68 103-40 Stirl^ jug.
=2211-84 xf| = 2150-40|2150-42Win. bus.

Bushel of 801b. .
cylinder of 18| diam
.
Ditto
. ]8|
.

A

xff=

276-48x|2-= 230-40 231 Wine

x 8 = 2208-93 Approximate bus.
12211-84 Newbus.
X 8-0105
1

.

mode of

defining the standards of length, weight
submitted to the committee on weights and
measures, as the most distinct answer to their inquiries

following

and capacity,

is

One yard
.

•

J

Avoircl.

™

f

J

One pound

1

^ ^f jg ^^^^^^

rOnepoundof
"^

y

'
'

"1

of 36 inches

11

fft -t
ot»pmts

is

"1

such, that a pendulum of 39-13
inches vibrates seconds in London.
such, that

3gio

j>

1^5,760 grains j

^

is

is

1

^^,gjghs

cubic foot of water at

1^000 ounces.

such, that 7,000 grains

=

1

pound

(avoirdupois).

^^^^ ^'^ ^° contain 10 pound«
of distilled water at the temperature
of 56{°, with great convenience.

"^ '^'^y ^'^
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Thomson a?id the Chevalier DeDon Rodriguez's A7n7nadversions
By Olinthus
Survey, contrasted.

cf Dr.

in reference to

cm the Tricronometricai
Gregory, LL.D. of the Royal Military Academy.

To Mr.
Sir,

Jf Dr. Thomson had

Tilloch.

not, with a species of moderation

and candour, which 1 suppose he indulges that it may be seen
with what propriety he assumes the character of a genuine philosopher, positively shut his " Annals" against any reply I might
be inclined to make to his animadversions, and even to his
I should not have troubled you with an additional
communication, on a subject now so well understood, and correctly appreciated, as Don Rodriguez's remarks on the " Trigonometrical Survey,"
On that subject I took up my pen unwillingly ; but it is gratifying to know, at the end of a year and a half, that on the one
hand the only person who has put his name to any public censure of my undertaking, is one who is obviously ignorant of the
matter respecting which he ventures to obtrude his sentiments
upon the v.orld ; whiie, on the other hand, the justice of my
strictures has been acknowledged by all competent judges, and
has indeed been confirmed bv the most distinguished astronomer now living in Europe.
The readers of No. 1 71) of the Philosophical Magazine, and
No. 159 of the Journal, will recollect that I there attempted,
and I hope successfully, to refute everv argument advanced by
Don Rodriguez to prove the incorrectness of Colonel Mudge's
observations at Arbury Hill
that 1 have proved that the Don's

qiieslions* ,

;

opinions as to the regular ellipticity of the terrestrial meridians,
and indeed as to the subject generally, run counter to those of
the greatest philosophers in Europe ; that an error of A\ seconds
could not arise from Xhe. fixing, the construction, or the use of

the instruments employed ; and that, so far from there being an
error of that magnitude either at Arbury Hill or Shanklin Beacon (the Dunnose station), there cannot possibly be one of even
half a second, unless there be a corresponding or greater error in
the series of observations for years at the fixed observatories of

Blenheim and Portsmouth.
Notwithstanding this, however. Dr. Thomson, as if to convince the world how profoimdly he is conversant with such topics,
atfirms that ^' well-founded dovhts may remain on the matter,"
and that " the j)oint can only be settled by repeating the ob* See Thomson's Annals, No. IQ, pnge 286.

•
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if to add weight to his opinion, and show
adeqnately and temperately he forms his judgement, he
observes " that there is ito set (if men more apt to indulge in
inaccurate or absurd views tha?i miitfiemciticians ! !"
A position so liberal and demonstrative that he adds, if it "stood in
need of confirmation, it would be easy to bring forward some
of the most celebrated names both of former and present times
in confirmation of it."
But, happily, neither the reputation of mathematicians nor the
true issue of this question depends upon the fiat of D'-. Thomson.
A philosopher of no less celebrity than the Chevalier Delambre has published some " reflections" on Don Rodriguez's
paper, in the " Connaissance des Terns pour I'Anl^X^," from
which I shall select a few quotations.
Speaking of the northern partial arc examined by Don Rodriguez, and of its indicating a compression approaching to
nothing, he says, " I acknowledge that, this last result is extremely destitute of probability; but it is littte probable also,
that the same instrument, which had given accurate zenith distances at the two extremities, should furnish an error of Jive
seconds at the mean station.
Besides, it is not fully demonstrated that the curve of the meridian is a regular ellipse, and
that the compression which is inferred from two very remote
arcs, as those of Peru and Sweden, is the compression which
accords with all the intermediate arcs," " The operations which

servations:" and, as

how

determine the compression do not offer any real satisfaction, and
we may yet doubt of the perfect regularity of meridians, as well
as of their perfect similitude.". In another place M. Delambre
remarks, " that of the eight partial arcs of Colonel Mudge,
M. Rodviguez has only exfanined three;" and adds, " it would
be curious to see how Greenv.ich and Blenheim accord with the
idea that the whole error arises, from the observations made at
Arbury."
Perceiving from these remarks how unwilling this eminent
mathematician and astronomical observer was to infer, even from
Don Rodriguez's paper, that there existed an error of 4~ seconds at Arbury Hill, I took an early opportunity of transmitting him a copy of my strictures inserted in your publication.
I have the satisfaction to know that, vvith the exception of my

remarks on the observations at Dunkirk and Chatlllon, to whicli
he has replied, he tiiinks. my attempt successnd he agrees with
me, that there can be no such error at Arbury Hill as Don Rodriguez imagines, and that my comparison of the observations
there and at Dunaose with those at Blenheim and Portsmouth
:

has set the matter at rest.
Here, then, I may with perfect composure take

my

leave of
this

:

j
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Dr. Thomson, a respectable chemist,

this question.

but (as far as his History of

tiie

Royal Society, and

interference in this business, furnish evidence) a

I

believe,

his ill-judged

man

of very

moderate mathematical and philosophical attainments, affirms
that '• the point can only be settled by repeating the observations."
The Chevalier Delambre, the most excellent theoretical
and practical astronomer now living, is of a different opinion.
Whether your scientific readers will concur in sentiment, on this
purely astronomical inquiry, with the chemist or the astronomer,
not difficult to predict.
When a writer has rendered himself Hotorious for assuming an
air and tone of superiority and infallibility in all his controversial
productions, which ill accords with his palpable mediocrity of
it is

talent

and knowledge

;

and when he

is

indiscreet

enough to

a whole class (and that class comprehending such men as
Archimedes and Newton and Laplace) for the sup))osed mistake
or misconduct of an individual ; it would neither be ungenerous
nor unjust lo lower his pretensions, and completely expose his
numerous blunders. But it is a task which, however beneficial
it might be to the public, and however easy of accom^^lishment,
has no fascinations for me.
Dr. Thomson's other observations*,
therefore, not bearing upon the main question, 1 leave to sink
by their own weight ; and remain,
libel

Sir,

Yours respectfully,

OlinthUS GrEGORT.

RoyalMilitary Academy, Woolwicli,
Septe'mijer 6, 1814

XXX. Memoir

upon the comt^ound and smooth or simple Eyes
the Manner in which these two Species of
Eyes concur in Vision. By M. Marcel de Serres, Professor of the Sciences in the Imperial University.

of

Insects,

and on

[Continued tVoni
J.

HE

tunic of the cornea

same

is

p. 118.

generally black in the coleopterce

which want the choroid a7id the mucous
varnish.
The colour of this tunic is on the contrary much more
variable among the orthopterce, and sometimes one and the same
it is

the

in those

* Such, for example, as the reasons he assigns, why tlic first two vDlumes
of " The TrigcriDmetrical Survey," which were actually |irihied and published in Ti)e I'hih)sopliical Transactions, were not iidmUtfd into that work.
O exquisite pinlosoplier! to amuse and satisty hnnself uitii accounting for
the non-appearance of a phainoinenon in a certain phice, whfh did, notwillislandirii;, appear there permamnf/i/
.should I ever ai^ain be involved
in controversy, may I iiave the good fortune to nicct with such anotlier
.'

e^iponent !

M4

eye
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eye presents it of two diiFerent shades, as we see in the locusta
lilifnlia:. lastly, in certain species the tunic of tlie cornea presents stripes variouslv coloured, and traced with the greatest re-

These stripes are parallel in the ^rijla/s lineola : some
are of a idackish brown, and others of a yellov. ish gray, the clear
gularity.

colour of which dips into that of the rest of the eye.
It must
be remarked, that frequently these shades are effaced after death,
on account of the alterability of the tunic of the cornea. There
are even species in which the tunic of the cornea is as it were
marbled ; then it exhibits various shades in diflerent parts of the

^

eye.

seldom
As to the tunic of the smooth or simple eyes, it
black in the orthapterce, and its colours are always uniform in
the same eye ; although they are much variegated, when we
examine a great number of species. The most common colours
are white, red, or pale green.
A great number of hemipierce also present the tunic of their
but its brown or
cornea of colours pretty much variegated
rather black tints are much more common than in the orthopterce.
As we find among the latter, several hcmiplercB present
the tunic of the cornea of their smooth eyes, either whitish or
is

;

of the most agreeable red, as is observed in the common grassLastly, it appears to me, that almost all the liemipteree
hopper.
which live in water have the tunic of their cornea completely
black ; perhaps it is the same with all the coleoplercE which have
the same way of living.
The lepidoplerce furnished with the finest colours have also
Neverthe tunic of the cornea of shades greatly variegated.
theless, among all those which fly at sunset or during the night
only, we observe that the tunic of their cornea is generally black.
To conclude the case is the same with several species of diurnal
butterflies: for instance, the papllio podalirivs has the tunic of
:

the cornea completely black ; and notwitlistanding the sombre
hue of this colour, the varnish of the choroid is very thick in
this species.
In the papilio atalanla the tunic of the cornea
thus the black point resulting from theis of a clear brown
aperture through which the optic nerve passes, is seen on the
It must be observed, hov.-ever, that as this
outside of the eve.
;

is formed in this species by vesicular tracheae,
and these tracheoe being a little separated from each other,
the blacd; point which is seen generally at the exterior of the
eye, seems surrounded by other black points, which present a
peculiar form, all having a smalkr extent than the central point.

circular aperture

In the papilio curdu'i, the tiinic of the cornea is of a brilliant
green, but much clearer in the lower part of the eye than in
the upper, on account of the luminous rays less easily reaching-

them.
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whereas the varnish of the choroid
them. This tunic is
and the choroid itself are on the contrary thick. We also observe externaliv on the eve the central black point, and several
others produced by the same cause with those of the eye of the
Only these blackish points are more irregular
papilio atakmtn.
in their form than those of the papilio alalanla.
The larvc-e of the iepidopferce have only smooth eyes situated
They are variable in colour
generally on the sides of the head.
and number. Thus we observe eight in the silkworm, and six
The former are black, and the latter
only in the caterpillar.
transparent.
As to their internal structure, we shall speak of
it elsewhere, inasmuch a§ it exhibits some differences from that
thin,

of the other sm.ooth eye.?.
In the neitropterce, the tunic of the cornea is also very much
In the
varied, and its colours vary much in various species.
libelluJa vulgaris, the compound eves exhibit all their upper
portion of a reddish brown, and all the lower of a yellowish
green.
On carefully removing the cornea, it is easily seen that
the difference in the two colours is owing to the diversity of
colour in the tunic of the cornea.
It seems even that this tunic
is thicker in the brown jiart of the eye than in the green.
shall also remark that the upper facets of th-3 cornea are greater
than the lower; which is rather singular. If we remove the
cornea, we distinctly perceive the optic nerves passing through
the choroid and its varnish, membranes which are easily distinguished from their being of a deep black.
The circular trachea surrounds the retina, and its ramification*
pierce with the optic nerves all the other membranes, dispersing
This disposition is
themselves ad hjfiiuhim under the cornea.
so evident, that we mav easily conceive howSwammerdam thought
In
the cornea was formed by the meeting of these tracheae.
other respects the eye of this lihellvla presents nothing particular, with the exception of the enlargement or great extent of

We

the retina.
I have also dissected the eves of certain larvae of agrion and
aeshma, but have observed nothing very different. These larvae
seemed to want the circular trachea, the place of which is supplied by an infinity of other tracheae, which spread in a great
number around the optic nerve, which is very broad and thick
in these larvae.
I never observed that the eye had any particular
conformation in the species which hal)itually frequent the water;
and this remark is important, because the case is very different
in the other animals.
The form of the cornea also presents

in the species in the acjuatic insects, as well as in
those which live habitually in the air.

differences

If
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If the tunic of the cornea presents shades

lepidopterce

and

much

varied in

tlie

lutirtpterce, these shades are not less varied in

the liyniejiopteio', in wiiich we sometimes see a g^ay, a green, a
yellow, and even all the shades of black.
C'ertain bees, and
particularly the violacea, present this tunic of the most opaque
black.
Generally the liymenoplcrce have their cornea very thick,
and it is not diihcult to remove it bv thin slices. Someiimes
is surrounded by hairs, and rarely do they issue from
the cornea itself.
In a great number of species, the circular
trachea is totally wanting; but its place is alwa\s supplied by
other- and smaller tracheae which surround the optic nerve, and
in general l!;ese tracheaj are extremely nmltiplicd.
What has been said with respect to the eyes of the hymcnopterce is applicable to those of the (//p/er^, which have the tunic
of the cornea with the most variegated shades.
In a certain
number of species these shades are very brilliant, and the talanus as well as the mvsca hold a distinguished j)art in this re-

this cornea

spect.

Certain specifes of syrpJms present, at the exterior of the eye,
stripes deeper than the general tint.
These
stripes are produced as usual by a deeper shade of the tunic of
the cornea in this part of the eye: but what renders this disposition remarkalile is, that there are numerous hairs precisely in
this very part of the compound eye, and which originate from

two semi-circular

the cornea itself.
As to the eyes of the aptercp, they are in general of dark colours, and not very large.
These insects seem therefore not to

be much favoured
their

in respect to the

organ of sight, and probably

way of life does not require acute

vision.

remarkable that the insects which live in water have in
general their eyes dim and opaque externally, nearly like those
which exist in dark place.?. Thus the nymphs of the LihelbdcB
in passing to the condition of a perfect insect assume brilliant
and transparent eyes, whereas previous to their last metamorThis observation
phosis these eyes were dull and without lustre.
has not escaped the sagacity of Reaumur in his History of InIt is

sects.

In the descriptions which we have given of the situation and
form of the compound and simple eyes of insects, it will be remarked that the former disposition is less subject to vary than
the latter.
This consideration might have arisen a priori, since
no form ran exhibit differences in any order of animals, without
other variations following in the parts which surround those
whose disposition changes. The only very remarkable example
which we can mention of the variation in the position of the

compound

:
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This insect
is that of the d'wpsis ichnetimonea.
eyes situated nearly hke those of the mollnsci: thus
thev are placed at the extremity of a long pedicle, or a kind of
contractile tentacular point, but which can at least follow all

compound
exhibits

eyes,

its

We

may say, on observing this sinthe motions of the head.
gular organization, that this insect has its eyes at the extremity
of a telescope ; but as we have not seen it alive, nor dissected
it, it would be difficidt to decide how far this idea is correct.
As to the descriptions which we shall presently give of the resize of the bodies and that of
they prove that the d/pterce, the liymenoit
pterce, lepidopterce, and neuropterce have very large eyes
even seems that there are few animals equally favoured. As a
great number of colenpierca and liemipterce have also very large

lation

the

which

exists

compound

between the

eyes,

:

we may say that this size is
The two solitary examples of the
very general in all insects.
phannce and scolopendrcs ought not to prevent us from concluding that, of all the animals, insects have the largest eyes in
comparison with the size of their bodies.
The number of simple
§ II. Of the simpk or smooth Eyes.
eyes is far from being as constant as that of the compound eyes.
Certain species present two ; others four, six, and eight ; but in
I'his number is even pretty constant
general we observe three.
eyes in comparison to their bodies,

in families

Werarelv

which have

compound and smooth

at once

see exceptions to this arrangement;

.

eyes.

and the Hat la, as

well as certain acheta, are perhaps the only kinds wliich, having
compound eyes, have only two simple eyes situated on the upper
When there are three simple eyes, they are
part of the head.

always arranged in the form of a triangle, so that there are two
lateral, and one in the middle : their situation is also constantly
on the summit of the head. Sometimes, however, the simple
eyes are arranged two on the summit, and one in the middle of the
front of tlie head.
This arrangement holds in the gryllus, the
truxalis, the acrydium, the Incusta, and the gryUotalpa.
The empi/sa, which have upon the sunmiit of the head a small
triangular elongation, cannot on account of this organisation
see objects with their eye in the middle.
The general form of the simple eyes is very variable

it seems,
elongated
and elliptical, whilst that of the middle one is round there are
also many exceptions in this respect, since the acheta and the
gryUotalpa present tliat in the middle of a very much elongated

however,

that in general that of the lateral eyes

:

is

:

oval of which the greatest diameter

is

transversal.

formed of an external hard
transparent membrane, convex externally, and concave internally.
This membrane enveloping the eye necessarily determines its
form

The smooth

or simple c^e

is
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the

compound

not composed, like that of the compound ej'es, of an
of facets, but rather of a membrane of a single
piece, anrl on which no divisions are perceptible.
We may consider this first membrane as a cornea, on acconnt of its transparency, a transparency which we observe even at the exterior
of the eye, on account of the little colour of the tarnish applied
on tlie membranes situated under it.
After having removed the cornea, we find a vii^cous tunic more
or less tliick, and of vvliich the colour also undergoes consider-

form

:

infinite

it is

number

able variations.
Thus this tunic or varnish presents the most
opposite colours: it is ahnost always black in tiie hymen op terce,
whereas it is whitish in tlie orthopterce.
!n the caterpillar, this
varnish is frequently black, yellow, or red, and sometimes it is
This viscou'? tunic has
of the most beautiful brilliant green.
been regarded by Swammerdam as a kind of uvea, although it
seems very like the tunic which covers the cornea in compound
eyes.

We

ought not, however, to decide that the tunic of the cornea
of the simple eyes is distinct from the varnish of the choroid.
This appears probable notwithstanding, since in certain species
the external colour of the simple eyes is not the same with that
Thus much
of the varnish with which the choroid is covered.
is certain, that the cornea of the simple eyes is always coated
internally with a kind of varnish, the colour of which appears
at the exterior of the eye on account of the transparency of the
cornea. This coating surrounds the optic nerve, which proceeds
into the concavity of the cornea after having passed through the
choroid and its varnish. Swammerdam very properly remarks,
that the smooth eyes of insects receive nerves which are ftirnished to them by the cerebriform ganglion lodged in the head.
Lyonnet, whose researches announce so much sagacity, has also
observed that the simple eyes of the willow caterpillar are composed of a cornea and a choroid traversed by the extremity of
tlie optic nerve*.
The optic nerves of the simple eyes issue immediately from
the brain, when these eyes are removed far enough from each
other; but when, on the contrary, they are close together, as
observed in the caterijillar and a great number of larvae, the
optic nerves are only divisions of a larger nerve which issues directly from the brain.
Lyonnet has described this arrangement accurately, and the
figure which he gives of it, Plate XVIII. No. 6, is very correct.
Then there exists a peculiar membrane in the form of a funnel,
to which the six branches of the optic nerve are attached, and
* Truilc Auutomique de la Chenille du Suule,j)a7' Lr/onnet, p. 570.

thi«

and smooth
this

membrane ends

or simple
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where the nerve itself divides
do not know positively, iF this ar-

at the place

into these six branche.?.

We

exists in the spiders: v,-e only know that it does not
hold in the scorpions. Besides, externally the eves of the spiders
and of the scorpions have the same structure and figure with
the simple eyes of insects.
Immediately after the optic nerve and the tunic of the cornea,
we observe a peculiar membrane which we shall consider as a
kind of choroid.
It exhibits, however, this difference from the
choroid of tbe compound eyes, tliat it has no varnish so distinct;
and finally, its breadth is always greater than the circumference
of the cornea itself. This membrane, coloured frequently in red
or black, is also som.etimes colourless ; and lastly, its whiteness
is so dull that it is easy to distinguish it from the tracheae. The
thickness of this membrane is great enough to make it resist
even a long maceration.
In the species in which the simple eves are whitish, we see this
membrane clothed with a coating of colours varying with the
colours of the tunic which covers the choroid.
This arrangement is even very perceptible at the exterior of the eye.
It would seem that this choroid is particularly \ cry thick and
white in such species as have their cornea concave and as if
sunk.
This arrangement must have taken place on account of
the divergency undeigone by the rays of light in arriving on a
concave and transparent surface, their direction even being parallel, a divergency which is such that we may very well conceive that the eye would be too much affected by it, if a black
membrane had also absorbed a certain number of Ii.nninous rays.
A white membrane, sending back on the contrarv all the rays
which it receives, may augment the excitability of the optic nerve,
and thus contribute to render the vision more distinct. Although this species of choroid presents in certain circumstances
a very great whiteness, it is nevertheless always easy to distijiguish it from the tracheae, the only vessels with which it can be
confounded. For, as little as we are in the habit of seeing the
organs of insects, we can easily ascertain the tracheae from their
azure colour; and besides, by dissecting them in water (the most
advantageous way of acting in these experiments) we see the
tracheae rise above the surface of the liquid and from that moment we can no longer have the smallest doubt, for the tracheae
are the only organs which have so little specific gravity.
This choroid, the membranes of which are close and very
thick, seems formed by a cellular texture of very close meshes,
over which a heap of trachea; are distributed.
It is therefore
underneath the cornea that the optic nerve is situated, which
Msuing from the anterior faces of the brain proceeds to the mid-

rangement

;

dle
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does not appear that this optic nerve has
is formed anaIn some species it aplogous to that of the compound eyes.
pears to me that this nerve becomes broader towards its extremity, i. e. at the point where it corresponds to the cornea.
I shall not, however, assert this positively, for it is possible that
this dilatation may depend on the contraction produced by the
As I have not dissected these organs in the
section of the nerve.
living subject, (which ought always to be done for the sake of
precision,) I have not been able to verity, whether this dilatation
depended on the sensibility of the nervous organ. However the
case may be, the optic nerve before reaching the cornea traverses the muscles of the various parts of the head, sometimes
enters a trachea, penetrates afterwards through the choroid and
its varnish, and afterwards, when surrounded with the tunic of
the cornea, corresponds to the internal surface of this membrane,
on which it seems to lose itself.
As the cornea of the simple eyes is not, like that of the compound eyes, divided by nvmierous iacets, it has not been necessary
that the small nerves should give it a great number of small
threads, but only that they should proceed to the poin.t where the
divergency of the rays of light should be the lea'^t considerable.
The small optic nerves which proceed to the simple eyes issue
from the brain. As their position varies in regard to the other
parts, they are sometimes the second, third, fourth, or fifth pair
of nerves this depends on their situation with respect to the
various organs of the head, a situation which determines by what
These nerves are directed always topair they are furnished.
die of the eve.

any swelling

It

at its base, or that a kind of retina

:

wards the simple eyes, being retained in their position either by
pneumatic pouches, or by tracheae, proceeding more or less
obliquely according to their porition with respect to the brain.
They always terminate under the cornea, forming a kind of retina.
It residts from this description, that the simple eyes are formed
Thus the cornea of
quite differently from the compound eyes.
the former is all of one piece, whereas in the latter it is formed
bv the union of a great number of hexagonal facets. As to the
tunic of the cornea, it does not exhibit any difference in the two
kinds of eyes, except perhaps in point of thickness; but with re-

spect to the varnish of the choroid, it is always less distinct in
Finally, the choroid is
the simple than in the compound eyes.
not alwavs black in the simple eyes, whereas it is uniformly in
Sometimes this membrane, instead of being
the compound.

black and opaque, is of a peculiar whiteness and lustre,. To conthis membrane and its tmiic are placed in the same way
clude
with respect to the other parts in both kinds of eyes, and their
uses
:
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uses are also similar.
serve

ill

the

compound

The
eyes

large circular trachea,

when they

which we ob-

present a choroid, does

In fact, the tracheae or
not seem to exist in the simple eyes.
which belong to them are used in supporting
the optic nen-e, and perhaps also in forming a part of the choAt lenst the trachea of insects seem to
roid in tliat sort of eye.
perform the fimctions of the blood-vessels which are observed on

pneu!T)atic pouches

the choroid of the red-blooded animals.

[To be contiiiued.]
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Sorne Particulars respecting Hail Sloims in the TFest

Indies in the

Month of April 1814; and Experiments

ascertain the medicinal

Powers of the Hura

To Mr.

Tilloch.
Nevis, Jnnr Tl. 1814.

rry

— X HOUGH

to

crepitans.

have already commvmicated to Sir Joseph
Banks some particulars respecting the late hail storms in this

Sir,

island

I

slight notice of their uncomdeemed altogether undeserving of

and Saint Christopher's, a

mon phaenomena

raav not be

a place in vour Magazine.
The fall of hail intermingled with masses of ice took place in
the island of Saint Christopher's at eleven o'clock in the forenoon of Wednesday the 13th of last April, at which time I was
The weather
aljsent from that island on a visit to a friend here.
had been for some time previous excessively dry, and the heat in
general very great ; and even upon the morning of the day on
which this phsenomenon appeared, the atmosphere was at an
As the day advanced,
early hour clo=;e, sultry, and oppressive.
black and dense clouds gathered from all sides, and thunder
was heard at a distance ; a small quantity of rain fell in the
southern and western parts of this island (Nevis), but the thickest
part of the storm skirting our northern shores proceeded along
the Salt Pond Hills towards the valley of Basseterre (St. Kitts),
where an abundance of rain fell. A short time before the hail
fell, an unusual and, as some described it, even painful sensation
of cold was observed, a loud clap of thunder was heard in the
south-cast, and the rattling of the hail iipon the roofs of the
houses attracted the attention of the inhabitants little acquainted
with the nature of such appearances.
The fall of hail was by no means general throughout the
island, confining itself to certain

narrow

from the

after the

line of

mountains which,

limits little

manner

removed

of the

Ap-

of the island from east to west.
but at the estate called O'Gee, be-

penin'>s, traverses the centre

No

hail fell at Basseterre

j

longing
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longing to Sir James Earle,

its descent was first obser\'ed, and
This estate is situated about two
miles nearly due nortii of Basseterre. Hence the cloud proceeded

lasted but a few minutes.

skirting the nortliern side of the mountains in the direction of

Dieppe Bay, where large masses of ice, mostly of a radiated
form, were observed to fall during a space of not less than fifteen
Mr. Charles Woodley, who resides in tiiis neighbourminutes,
hood, and is an evdightened and intelligent planter, made drawings of three of these masses, which he kindly permitted me to
copy for Sir Joseph Banks's inspection ; to whom I accordingly
forwarded them. Some masses were sv.id to have fallen Vviiich
measured seven inches in length but I suspect this to be an
exaggerated statement.
The consternation produced among
the negroes by so unusual (and to them inexplicable) an event
can be more readily conceived than described. But the white
inhabitants it might he supj)osed would have regarded it with
somewhat more philosophic composure yet I have been credibly
informed tliat a crcole overseer who happened to be in the field,
upon being struck with one of the hail-stones, fell in a fainting
fit (the result of his fears) from his horse.
A similar occurrence
said to ha\e been observed some years ago by the officers
is
of the garrison at Brimstone Hill ; but I caimot procure any certain account of the period or circumstances of the event.
Subsequent to this fall of ice in St. Kitts, two hail showers
have been observed in the windward district of this island, the
last of which took place so late as Tririity Sunday.
The hailstones, I am informed, were of the size of the common gray
nickers (the seeds of the Guilandinu handuc). I cannot learn
that any radiated specimens were observed among them, as was
the case at Saint Kitts.
I have lately made a few experiments with a view to ascertain
the safety and efficacyof the seeds of the Sand Box ( Hura crepitans) as a purgative remedv.
Their operation is commonly represented as so violent, both upwards and downwards, as to endanger the life of the experimenter. Aware however of the
strong disposition to exaggeration, and acquainted with an instance in which upwards of a dozen of these seeds had been eaten
as an agreeable fruit bv a newly-arrived European, without producing any fatal result, I conceived that they might, by a cautious use, prove an advantageous as well as highly palatable addition to our Materia Medica.
T accordingly took at first an
entire nut pre\ iously decorticated, upon a full stomach, but felt
no nausea or other inconvenience follow ; neither were my
bowels, as I had wished, in the least aft'ccted in consequence of
which, upon the following morning I took half a nut, which
weighed six grains, from which I omitted to remove the germ
:

:

:

and
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and interior lining. In consequence I felt for some time after
an unpleasant burning sensation in my throat, but neither
I afterwards repeated the
purgative nor emetic effect followed.
six-grains dose, having previously removed the germ and paperlike lining, and with much difficulty obtained one stool little differing from the natural.
I have not at present prosecuted these researches further: but,
should circumstances admit of my following up these preliminary
experiments, I shall lose no time in conmiunicatiug their results
The
to vou for the gencrrd information of t!ie medical world.
nut of the Sand Box is extremely palatable, tasting much like a
good filbert.
An American captain who was in the habit of visiting Saint
Kitts, before the war, was in the constant practice of using one or
more of the seeds of the common Physic Nut ( Jalropha Curcas)
as a purgative when his bowels were irregular, using only the
precaution of separating the germ, in which the violently drastic
effects seemed solely to reside.
I have the lionour to remain,

With high esteem, sir,
Your most obedient servant,
William Hamilton, M. B.

XXXII. Chemical

By M. Chevreul*.

Alkalis.

Of a

Inqviries into the Nature of several fatty
their Combinations with the

and particularly on

Subslanccs,

neiv Suhstavce, called Margarine, ohlained from the

made from

the

Soap

Fat of Fork and Potash.

JL HE combination of a fat substance with an alkali, preI.
senting sevyal products which are of great utility in the arts
and domestic osconomy, was examined with respect to their
usual properties: but in point of theory they were not made the

subject of any special incjuiry, so that we are reduced to hypotlieses in order to explain one of the most common operations in

The chemists of Stahl's school, who thought
our manufactories.
that the acid obtained from distilled oils was one of their constituent principles, generally regarded it as the cause of saponiThis idea was renounced when Lavoisier demonstrated
fication.
that most of the bodies ]n"oduced from organic matter, uhen difrom a decomposition produced by caloric. PreM. Bertliollet had regarded saponification in
a more siniple and accurate manner, by making it depend on

stilled, resulted

vious to Lavoisier

* Annairs de Cliimie,
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so that soaps must
:he affinity of the oil itself for" the alkalis
be considered as compounds in which salifiable bases were neutralized by fat substances, the action of v.iuch v\'as analogous to
;

it wa-^ in this respect that he ccmipaied the
that of the acids
oils to- the latter substances, and we shall presently see how far
This way of thinking was adopted
this comparison was just.
:

:

but afterwards they went further, and pretended that the oil was
thpy did not found
not sajjonified but bv absorbing oxygen
their opinion upon any positive fact, the slightest indications
appearing sufficient.
2. In the present' state of chemistry, however, we must not
content ourselves with bare assertions,: to establish a theory,
we must be acquainted with the bodies which are in contact,
analyse the compounds which they have formed, and see if the
principles s'cparated from it are the same with those which have
In commencing the account of my exbeen put in reaction.
periments on this substance, I find the double advantage of
fixing the attention ujjon one of the most common products of
the saponification of animal fat, and at the same time facilitating the study of fatty substances, by making known a species
which possesses their generic properties in the highest possible
:

degree.

When we

immerse soap made of pork grease and potash
one part is dissolved, while another
is precipitated in the form of several brilliant pellets, which I shall
call mother of pearl substance.
8.

in a large quantity of water,

Of the

the, JM of. her of Pearl Sulslniiee, and of
Decomposition hy the Muriatic Acid.

Pipijicafion of
its

4. Eighty grammes (3^ oz. or 1551 grains English) dried in
the air.were diluted in 12 litres (3 gallons l-^^-^g P'"ts English)
of water, and exposed to a temperature ranging from 50" to 60":
thev absorbed this liquid, and increased greatly in size. At the
end' of ten days, the matter was j)Ut upon a filter j when it was
drained, twenty litres of cold water was thrown over it, to deWhen thus
prive it of any soluble soap which it might retain.
washed it was dried, t'len treated thrice successively with two

of boilir-g alcohol of the gravity of 0- 820 divided into three
the first congealed almost wholly upoii cooling;
equal portions
the second was slightly disturbed, and the third alniost not at all.
The residue insoluble n alcohol weighed rather nrore than two grammes (about 38| grain.) ; it resembled the mother of pearl substance it was different, however, from the part which was disThe experiment taught me that the mother of pearl
olved.
litres

:

i

:

,ubstance was formed of a fatty substance, absolutely new, combined with potash, lime, and oxide of iron ; and that when we
treated

fatty Substances, and on their Combinations with the Alkalis. \^
it with boiling alcohol * we dissolved the combination
of potash, and a little of those of lime and oxide of iron, while
the latter, insoluble or much less soluble than the former, formed
the residue.
I convinced myself of these facts by treating in the following
wav the depositions which were separated from the alcoholic
washings by cooling and concentration f comparatively with the
residue.
I put some very dilute muriatic acid into two porcelain
capsules to the one I added some mother of pearl substance
Vhich was soluble in alcohol, and to the other the residue. On
heating them the acid was combined with the salifiable bases,
and the melted fatty substance was separated from the liquid.
After keeping this substance in fusion in distilled water, and
leaving it to become solid by cooling, I added the washings to
I found that 100
the acid liquids, and evaporated to dryness.
parts of soluble matter had given to the muriatic acid 0*06 of
lime and oxide of iron, and 8*07 of potash, while the residue
had given to this acid lime, oxide of iron, and a mere atom of
potash.
5. The fatty substance, separated from the salifiable bases,
was dissolved in boiling alcohol : on cooling, it was obtained
crystallized and very pure, and in this state it was examined.
As it has not been hitherto described, it ought to be distinguished
from other substances by a peculiar name consequently I purpose to call it margarine, from the Greek word signifying pearl,
because one of its characters is to have the appearance of mother of pearl, which it communicates to several of the combinations which it forms with the salifiable bases.

'treated

:

:

Of

Margarine,

of a pearly white, and tasteless.
Its smell is feeble,
and a little similar to that of white wax. It is lighter than
At 45"2-5 Reaumur it melts into a very limpid colourless
water.
liquid, which crystallizes upon cooling into brilliant needles of
the finest white.
6.

It

is

.7. When we distilled it, it melted, and exhaled a white vapour
which weis deposited in a farinaceous-like matter in the neck of the
retort. It boiled, and soon afterwards emitted an invisible vapour,

* A process somewhat similar has been adopted in this country to make
what is called " transparent soap."— Translator.
t Every washing was separated from its deposition, and the filtered liquor was concentrated to two-thirds its primitive volume, afterwards cooled
and filtered. The depositations in the filter were washed with cold alcohol,
then pressed in Joseph paper, and by this means I obtained the mother of
pearl substauce in a state of purity.

N

2

which

:
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which wais condensed into a liquid, and then into a white concret*!
At the same time there was produced a little acid water,
which was indebted for this property to vinegar, and perhaps
some sebacic acid, and a strong smell, which I aai inclined to
attribute to a combination of volatile empyreuiaatic oil and
When the matter contained in the retort began to
acetic acid.
turn black, and tlie product extricated from it was coloured
yellow, I changed the recipient, and continued the fire until there
was no longer any thing volatilized very little gas or liquid
was formed, and almost the whole of the product was solid. Four
grammes (61| grains) of margarine yielded 0'045 gr. (about
•3432 grain) of charcoal, containing an atom of lime, iron and
potash, a first product, which was very wfiite, weighing 2-19 gr,

mass.

;

(33 grains), a second product, coloured yellow, weighing 1*45 gr,
(22 grains).
S. The first product boiled with half its weight of potash disThe combination
solved in water coiubined with the alkali.
Hence
diluted in water deposited a good deal of pearly matter.
it follows that this })roduct was formed in a great measure of
non-decomposed margarine.
9. The second product treated in the same way gave out an
atom of ammonia, which I thought accidental ; instead of being

'

combined with potash, it melted into a yellow oily liquid, which
was again boiled with double its weight of alkali, and which reAfter these two operations it weighed
fused to unite with it.
one gramme, and there was of course a loss it had given little
When it was heated in alcohol it
or nothing to the potash.
:

iiquefied

:

a great quantity of this liquid

is

necessary to dissolve

upon cooling, small crystals were precipitated of a pearly
the
citrine white, which became of a slight yellow by fusion
alcohol from which the latter were precipitated, when evaporated,
left an oil of a deep yellow, which was liquid at 18" centigrade.
If the second product contained margarine, it must be concluded
that it was there in a particular state of combination, since the
concrete crystallized substance and the liquid substance differ
it

:

:

from

it

10.

in every respect.

foreo-oing products
'

times.

when

liquors which had been boiled with the two
were united, concentrated, and filtered several

The alkahne

little fatty matter in solution
with sulphuric acid, they gave an atom of vine-

They cwitained very
distilled

and a residue containing some small crystals which had the
appearance of sebacic acid.
Margarine is insoluble in water.
1 1
12. It is extremely soluble in alcohol ; for 100 parts of the
latter of the cravitv of 0-S16 dissolved at 75' 18079 parts.
This

gar,

.

:
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This solution was only flisturbed at 4 1° of the centigrade. Upon
cooling it congealed into a solid mass: this mass had a greenish
shade, which became particularly evident in those parts of the
This phtecentre where a hole was made with a glass spatula.
nomenon seemed to be owing to the alcohol, for the colour disappeared on the evaporation of this liquid. When the margarine is deposited by a gradual cooling, from a solution which
is not saturated with it, it crystallizes in small needles which
luiite in stars.

Action of Potash on Margarine.

now come

to speak of one of the most remarkable
combinations of margarine, being that which it forms with potash.
13.

I

It truly

some
14.

characterizes this substance, and leads

me

to

examine

points of the chemical doctrines respecting acidity.

When

exj)laining as above the ])rocess for purifying the

mother of pearl substance,

I have observed that the latter gave
S"07 gr. per cent, of potash ; but having found alkali in the
charcoal of distilled margarine, and being thereby convinced that
l^ie muriatic acid had not completely decomposed the mother
of pearl substance, I wished to make a new analysis of it.
I
took tv.'o grammes of this substance perfectlv pure and dried. I
decomposed them by the muriatic acid, and kept the margarine several times in fusion in acidulated water, in order to
take from it all its alkali.
0*2i5 gr. of muriate of
I obtained
dry potash, which represented 0* 1(532 of potasli, admitting 64 of
base in the muriate of potash.
The dried margarine weighed
1*865 gr. after having been fused.
The ()'0282 exceeding the
weight of the matter analysed, ought to be attributed to water
remaining in the margarine, if the calculation of the muriate of
potash which we have admitted be exact.
In order to assure
myself that the muriatic acid had dissolved all the potash united
to t'.'j margarine, I charred two grammes of mother of pearl
matter in a small platina crucible ; I lixiviated the charcoal,
and afterwards incinerated it: the atom of ashes which it left was
mixed with the lixivium of charcoal. I combined the whole
with the muriatic acid, and obtained 0'253 of muriate of potash, which confirms the first result.
I think from this that we
maystate tlie following as the composition of the mother of pearl
substance

me

Margarine
Potash
15. The pearly matter

91-84
is

100

8-88
8-lG
soft to the touch, and has no per-

ceptible taste.
10.

When

heated

in the

sand bath,
N3

it

does not melt;

it

begin?
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gins to turn soft,

however, and the lumps of matter get joined

together.
miction
.

17. It does not

for it

physical properties after the maceration of a
in this liquid : nevertheless, if we examine the latter, we

preserves

month

of IVater.

undergo any action, from cold water,

its

all

fVnd in it a small particle of alkali, and some almost imperceptiHot water has a more decided
ble traces of pearly substance.

action on it
thus, when we put into 100 grammes of boiling
water one gramme of pearly substance, the latter becomes semitransparent, it resembles flakes of alumine recently precipitated
from a very dilute solution. The water filtered when boiling
does not pass over clear ; if before filtering it we allow it to cool,
it becomes turbid, and deposits mother of pearl substance
if we
then filter it, we find very little potash in it. 1 '5 litre of water
(3' 1699 pints English) in which I had boiled 20 grammes of
pearly matter, filtered after having been cooled and evaporated,
left a residue of subcarbonate
and of pearly matter which
scarcely weighed 0*1 gr. (ly grain).
The matter deposited
from the boiling water retains. a little water, which gives it the
property of melting at a temperature of 100^ ceutigradcj and a
semi -transparency analogous to that of wax.
I am strongly inclined to think that the pearly matter is not dissolved -in hot
water, and that it is only divisible in it by combining with
water.
I formed my opinion upon 1000 parts of water being
boiled for two hours over one part of matter, without making it
:

:

disappear.
IS. The mother of pearl substance is less soluble ill alcohol
than margarine. 100 grammes of this liquid of a gravity of
0*834 only dissolved 31 '37 at a temperature of 67*^ centigrade,
This solution becomes turbid upon cooling ; and this ought to
be the case, since one part of mother of pearl matter requires
318 of alcohol to be dissolved at the temperature of 20-' centir
grade: it does not change the colour of hematine ; which
proves that the potash is more strongly attracted by the margarine than by the colouring principle.
19. When we mix this solution with water, an abundant pre^the sediment contains less potash than
cipitate is fornied
this is demonstrated by the following experipearly matter
ment.
I dissolved in boiling alcohol 4-40 gr. of pearly matter
I poured
containing 4 04 gr. of margarine and 0*36 potash.
the liquor while still warm into 1*5 litre of water, and shook the
mixture several times. In twelve hours I filtered: the hcjuid evaporated deposited an inappreciable quantity of pearly" matter :
.

:

:

it

,uif Substances, and on their Combinations
it,coTitaiaed 0-0.'J2 gr. of potash

:

wuh

c.^^^^..^...,. ..

coiisequeixtiy, the

marg

rine ^m

of the matter precipitated must have been there in t'
proportion of 100 to 7*62. The analysis which i made with t'
muriatic acid gave me the proportion of 100 to 7'iJ>, which d
- If we take the medium,
fers from the former only by 0-33.
shall have 7*78, and we shall then find that one-eighth of t
tlie alkali

•

alkali contained in the pearly matter

20.

The matter which was

was separated by

thevvati

from the alcohol

preci]jitated

water did not yield a perceptible quantity of alkali to t
but if we add a little hematine, a part is then separate
1 boiled t
This is proved by the two following experiments.
matter in water, divided the liquid into two equal portions, i
tered one of them, and afterwards put hematine into the filter
Tiie fornv
liquor, and also into that which was not filtered.
makes ;;lmost no change on the colouring principle, wlicre.
This decon.
the latter renders it purple by giving alkali to it.
position takes place only in consequence of the uniteil action (
tlie water and heinntine ; for, if we mix the diisolved matters
alcohol, the hematine undergoes no change. (18.)
21. The matter which was precipitated from the alcohol b;
water, redissolved twice in the alcohol, was deposited ui)on coolthe

latter;

i

ing in the state of true mother of pearl matter, which contains
100 of margarine and S'SS of pota^-h.
22. It results from what I have said on the precipitation
means of water from the alcoholic solution of mother of pea
substance: 1st, that in this precipitation there is a quantity
I

(

potash separated from the margarine, which seems to be one
that this separatior
eighth of that which is combined with it
is owing to the afinitv of water for alcohol and the potash, and
If boiling water
to the insolubilitv of t!ie margarine in water.
takes less alkali from ciie mother of pearl snb"-taiice than cold
water poured into the alcoholic solution of the latter, this seems
to ari-e, because in the second case this licpiid exercises its action on a dissolved bodv wh jrcas in the otb.er it exercises it on
a solid, the cohesion of which is an obstacle to its solvent power.
;

:

2d, That

tiic

matter precipitated from alcohol yields little if any
but yields it to an acjueou^ solution of

alkali to boiling water,

hematine.

3dlv,

That bv

redissolving

it

in boiling alc(jhol,

it is

This
motlier of pearl matter upon cooling.
proves, that in this substance the two elements exist in a proportion in which they enjoy a cohesiim sulhcient to determine
the separation of the excess of margarine from which the vvatc

precipitated

in

had taken the alkali.
23. This last con>ideration led

when presented
of alkali

much

me

to incjuire if marga-

a hot solution of potash«Jiolding a (p;
more considerable than that which was u
to

N4
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to convert

it into pearly matter, should be changed into this
matter, or rather into a more alkaline combination.
24. I ])ut into 160 pranmies of water holdinjj 24 grammes
of alcoholized potash, 40 grammes of margarine.
The latter

became soft

!)y

heat, gelatinous,

with the potash.

The

and semi-transparent, bv uniting

i-ul).stancc.s

put in digestion for six hours,

SO" or 90° centigrade, were afterwards
allowed to stand by themselves.
In fifteen hours a white and
opaque ma>s was separated from an almost colourless mother
water.
This liquid supersaturated with sniphurie aciil deposited
a small particle only of margarine, and yielded upon distillation
at the tem])eraturc of

neither acetic acid nor volatile oil.
25. The white mass separated from the mother water was
pressed between -pieces of Joseph paper, until no more liquid was
yielded : it was then white and opaque.
This method appearing

me to be insufficient for taking up all the alkali which was
not in combination with the margarine, I found, after several
fruitless experiments, that boiling alcohol dissolved the substance very well, and that upon cooling it was deposited in the
form of small needles, wiiich it was very easy to obtain in a state
of perfect j)urity by putting them on a filter, washing them with
cold alccliol, then s(juee/.ing them in Joseph paper, and exposing
them for several hours to the rays of the sun.
26. Two grammes of these needles, thus treated, decomposed
by the muriatic acid, gave 1-72 gr. of margarine, and 0-475 gT.
of muriate of potash, representing 0*5072 of base.
If we admit that the excess of weight is owing to water retained by the
margarine, v,e shall have the following proportion
to

~

:

Margarine
Potash

100

18-14
This result shov.^s that ^\'hcn we unite directly the margarine
with potash, there is a combination formed which contains twice
as much alkali as pearly matter ; for we have found this last
formed of 100 parts margarine, and 8*88 of potash. Now
this quantity multiplied bv two, gives 17*76 which differs only
in 0-38 from the foregoing determination.
Margarine therefore
in these combinations with potash obeys the same laws with the
inorganic bodies.
27. The combination of margarine saturated with potash presents the follovi'ing propei ties
28. I! is white, and not so soft to the touch as the pearly
matter.
It has a very slight alkaline taste.
:

20. When we put it into pure water, it is decomposed into a
pearly matter and into potash.
may be convinced of this bv
putting it into abuiulanee of cold water, and shaking the niixtme
from time to time. The matter thrown upon a filter and washed

We

yielded

fatty Suisia}ices,and on their Comlnn at ions with the Alkalis. 20\
Yielded margarine 100, and potash 8"55.
The washinajs when
filtered and evaporated contained pot-i'^h and a trace of margarine.
If instead of putting the combination of margarine saturated

with

alkali in plenty of water,

liquid,

it

swells,

we put

it

in a small ({iiantity of this

becomes semi-transparent by absorljing

it,

and

forms a thick mucilage \vhich exhibits pearly matter when it is
shaken.
In this case the mass of water not being sufficient to
overcome the whole of the affinity of the pearly matter for an
excess of potash, it happens that the decomposition of the saturated combination is only partial, and it is the part which is
not altered which absorbs the water, and forms with it a mucilaginous liquid, by retaining it among its molecules,
if we throw
the whole upon a filter, after having mixed enough of water with
it to facilitate the filtration, analysis demonstrates less potash
than in the saturated combination, and more tlian in th-j pearly
matter ; which proves that the decomposition has been but
partial.

When we put three grammes of saturated combination
100 grammes of boiling water, we obtain a solution which is
perfectly limpid while tiic li(juor is warm, and wliich even may
be filtered.
This solution upon cooling deposits abundance of
mother of pearl matter, and afterwards becomes thick. When it
is completely cooled, it is precisely like cold water in which we
have put a greatquantity of pearly comiiination only the mucilage
is much more homogeneous.
The filtered liquor contains i)otash
and some atoms of margarine ; for it is not rendered turbid by
30.

in

:

the acids, except

when

it has been concentrated.
from what has been said: 1. That the saturated combination of margarine is decomposed into mother of
pearl substance, andjnto potasli, by a great mass of cold water;
2dly, that a little of this liquid only decomposes a part of it;
that what is not decomposed absorbs Avater, and forms a thick
semi-trans]jarent mucilage ; 3dly, that when the action of the
water is assisted by that of caloric, the saturated combination
may be completely dissolved, and that by cooling there is formed
pearly matter, and a thick umcikige of saturated combination,
if the water l)e not always in execs-:.
32. The saturated combination is dissolved in boiling alcohol,
and partly precipitated upon cooling, without undergoing decomposition.
100 parts of boiling alcohol of a gravity of 0834
appeared to me to dissolve only 8-93. When we dilute this solution in v.'ater, v/e obtain pearly matter in the form of very brilliant small crystals.
If the alcoliol does not decompose the saturated combination as water does, this is owing to its dissolving
equally well potasli and margarine ; whereas water dissolving
only

31.

It follows
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only one of the elements of the combitiation, attracts a portion
of the latter with more force than the insoluble element does.
33. Margarine decomposes the siibcarbonate of potash.
may render the decomposition evident, by passing into a tube
fall of mercury a mixture of eight parts of water, one of margarine, and half a part of subcarbonate, and by heating it after-

•

We

wards with a red-hot iron to ebullition. After cooUng we find
By repeating
a gaseous residue which is pure carbonic acid.
the experiment in a small phial furnished with a curved tube, I
observed that the margarine was dissolved before there was any
extrication of carbonic gas, and that this extrication only took
This circumstance induced me
place when the liquor boiled.
to think that, at the temperature at which margarine may be
united with potarjh, the carbonic acid which is separated from it
mav act upon a portion of subcarbonate, and convert it Into saturated carbonate, and that it is afterwards the latter which
sends out carbonic acid at the temperature of boiling water.
The combination of margarine formed in this operation gave
me, after having been washed, margarine 100, potash S-S8 ; it
was therefore pearly matter. The liquor from which it was separated, filtered several times, presented only some particles of
margarine, although it contained a great excess of alkaline carbonate.

Action of Margarine %ipon Turnsole.
34. The strong affinity of margarine for potash having' made
me think that this substance could redden turnsole, I put three
grammes into the aqueous extract of turnsole when cold there
was no action; but when heatedthe margarine became soft, withI deout melting however, and the blue colour became red.
canted the cooled liquor, and boiled several times the solid
matter which was separated from it with new extract of turnsole.
1 filtered, and there remained upon the paper red clots
and a blue semi-gelatinous matter, which became partly red
when dried each of these suljstances was dissolved by boiling
alcohol the two solutions were red, and deposited upon cooling
those coming from the former yielded margarine
small crystals
100, potash 7*5; those of the latter, margarine 100, and potash
:

:

:

:

made

these determinations on very small quantities
for their perfect accuracy ; they are sufficient at least to establish that margarine takes up the potash
from the colouring principle of turnsole, and that it acts like

As

8*45.
only,

I

I

cannot vouch

the acids.
35. The affinity of margarine for potash is not only sufficiently
large to determine the formation of the pearly matter at the
expense of the alkali of the turnsole dissolved in water, but it la
I

also

.

.

^so

.

icances,and on their Combinations with the Alkalis. 2(Xi

sufficient for the pearly

seizing

upon

its

matter

itself dissolved

in alcohol

and being converted into the combina-

alkali,

If we only obtain
peariv matter instead of this last combination, by boiling margarine in tlie aqueous extract of turnsole, this ought not to be
surprising, if we recollect that the saturated combination is de-

tion of margarine saturated with potash.

composed by water, and consequently it cannot be formed in
This besides may be
the midst of a great mass of this liquid.
easily demonstrated by pouring water into turnsole which has
been reddened by the alcoholic solution of pearly matter at the
:

ijjoment of. the mixture, the colour passes to blue, because the
water determines the pearly matter to give up to the colouring
principle of the tiuns(^le the alkali which

from

it

had at

first

taken

it.

We

36.

have showni that margarine possesses a part of the

characters of the acids

for

;

tracts the potash with

it

more

neutralizes the alkalinity,

and at-

force than the colouring principles

do when employed as reagents.

But are these properties suffithe acids ?
If we had fixed
the properties which are essential to those bodies, it would be
cient to entitle us to place

it

among

easy to decide this question ; but as this has not been done, it
is indispensable, before seeking to resolve it, to examine the most
general characters which have been ascribed to the acids.
37. These characters are six in number ;yiz. 1. A sour taste.
2. Being capable of being attracted positively by electrified sur3.

faces.

To

neutralize

more or

less

the salifiable bases.

4.

To

To

redden the colour of violets. 6. To
turn yellovv- or redden hematine.
I. The sour taste was the first property which served to di.
>^tinguish the acids: and this ciuuacter is good; for it belong? to

tedden turnsole.

5.

the greater number of those bodies; and, so f;ir as I know, none
of the suljstances which are regarded by chemist.^ as non-acids
p<)s^.ess it.

2.

If tiie

second character seems

them; oxygon

common

to

all

the acids,

it

por excellence;
^nd M. Berzelius asserts that sulphur, carbon, and arsenic act
is

not exclusive to

possesses

it

equally towards the surfaces pos.itivclv electrihed.
3. Wiiile the sour taste was the first property assigned to the
.

when chemistry did not yet exist, so that of
more or less the alkalis was one of the first which
was regarded as the chief property, when chemical phcenomena
began to l)e understood. It was even supposed that there nuist

acids, at a period

neutralizing

be an acid principle in several bodies which united with the alkalis, and which in other respects differed extremely from the
acids..

4.

The property

of reddening turnsole has been strongly insisted

;
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but this character does not differ essentially from
;
the foregoing ; for, the turnsole being a combination of red colouring matter and potash, it happens that it is reddened by all
sisted \ipon

the bodies whose affinity for alkali is superior to that of the colouring matter.
Consequently this reagent announces that the
body which reddens it is susceptible of being united to potash
with a greater force than its colouring mattei- ; it does not there-

by itself, it simply establishes a relation of
between bodies wliich have affinity for the alkalis.
The case is not the same with the indications by the violet colour of the hemotine
those reagents announce the acidity by a
change of colour resulting from the combination of the acid with
fore indicate acidity

attraction

:

the colouring principle

itself.

Hitherto, the acids only have been supposed to redden the
colour of violets, but tliere are some which act differently: thus
tlie borie acid and i)riissic acids do not redden it.
In all proba5.

bility,

6.

it is

The

the

same with sulphuretted hydrogen.

action of the acids on hematine

is

much more

genera!

than that which they exercise on the colour of violets thus all
of them make it pass to the yellow or the red, and there is
scarcely one but sulphuretted hydrogen, which seems to make
an exception ; it forms with it a conil)ination of a yellow so
slight that it seems to be colourless when it is in a thin layer
and it ought to be added, that almost all the oxides which neutralize the acids act with it like the alkalis, with the exception,
however, of the oxide of tin at the maximum, which acts in the
manner of an acid.
oS. If v,-e now compare the whole of these characters, we find:
1. That the sotn- taste does not belong to all tlie acids
consequently it. has not been regarded as being essential to those
:

:

bodies.
2.

That the property of being attracted by surfaces

positively

too gcner;il to characterize acidity.
3. That the case is the same with the neutralization of the
alkalinity ; for those chemists who have been uiost forcibly
struck with this character have never formally said that it is
electrified

is

sufficient for a'-sigiiing acidity to a body which ])ossesses it.
If
some of those chemists have regarded sulphur as an acid, no
jierson has ever as--crted that the oxides of lead and of zinc were
in the same predicament
nevertheless, in ranking sulphur
among the acids, thcie was no reason for separating from it the
latter, which belong very evidently to the class of salifiable bases,
since they form solts with the acids, and they react on hematine
in the manner of potashj barytes, &;c.: hence it follows that
:

the faculty of neutralizing an alkali d6es not convey the idea
of aciditv.
A.

That

fatty Substances, and on their Comlinations

ivilh

theJlkaHs.2QQ

4. Tliat although the indication of turnsole has not been appreciated at its true value, it is nevertheless this character which

has been most generally employed, and that which chemists
seem unanimously to have adopted by tacit consent ; for none
of the bodies reputed to be acid are deprived of it; and this character, which differs from the foregoing only in so far as it values
the strength at a given point, has been sufficient to place several
bodies among the acids, and to exclude others from the latter,
because they did not possess it as at first supposed.
I know
but two objections which can be made to this. The first is, that
there may exist bodies wliich do not redden turnsole on account
of their cohesion, and which may nevertheless approach closely
to the acids
the second is, that if we have demonstrated that
the property of neutralizing the alkalinity does not belong solely
to the acids, we may suppose one of those bodies which, not
:

having any other property of acidity, will redden turnsole, because it will attract its alkali more strongly than it does the colouring principle.
5.

That the property of reddening the

not sufficiently

common

relative to tlie bodies
6.

to entitle us to

which do not possess

tincture of violets is

draw any conclusion
it.

That although the indication of the hcmatine

more general than the foregoing,

is

much

nevertheless difficult to
admit it exclusively, because there are acids almost insoluble,
whose affinity for it is so weak that it is diflicult to approach its
action.

39.

To resume our

conclusions:

it is

We

see in the first place, that
chemists to detect acidity.
That if we do not pay some attention to the objections alluded to
above as to its value, and if we persist in following the principle.'which have hitherto been taken as guides in the classification of
the acids, we shall'be compelled to rank margarine among the
latter ; since it reddens turnsole, takes up potash from the carbonic acid, and since its combinations with this base have the
greatest analogy with the salts.
If it be objected that its composition removes it too far from the series of the acids, we may
cite a single example, that of sulphuretted hydrogen, which evidently possesses the characters of acidity, as M. Bertbollet has
proved.
All the chemists, in regarding this body as an acid,
have, I beliuve, established that in tlie chemical system the
analogy of properties has been consulted in prefeience to that
of composition.
Secondly, that if we refiise to rank margarine
among the acids, we are led to these conclusions: 1. That the
taste and action of the colouring princijjlos which undergo
changes of colour by their inmiediatc combination with tlie
turnsole appears to

!je

adopted by

all

::
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acids, arc the only characters admissible for ascertaining acidity

that, in this case, we shall be forced to exclude one or other of
these characters, since the oxide of tin at the maximum, with^
out having an acid taste, acts on the hematine in the manner of
an acid. Finally, that by determining for the colouring principles,

we

shall

be reduced to the employment of hematine only,

2. That
since the tinctvne of violets has an action too limited.
the indication of turnsole being absolutely insignificant, we must
submit to a new examination all the bodies which have been

ranked among the acids, from the sole consideration that tliey
were combined with the bases with sufficient force to redden
turnsole, that

it is

not doubtful that several of these bodies will

3. That margarine ought to be
be separated from them.
ranked among the fatty substances, without having any regard

to

*

its

properties.

40. After having appreciated the indication of each of the
characters of acidity in particular; after having demonstrated
that some were too general, while others were too limited; I
have detailed the consequences to which we are led, according
1 have not deas we admit such or such of those characters.
cided, because I have regarded my individual opinion as of little
importance. Whatever may be the case, however, it is \etf remarkable to see a fatty substance in which hydrogen and carbon prevail, possessing in as marked a degree as certain acids,
one of the most characteristic properties of the latter. But let it
not be supposed that margarine alone is in this predicament
I have already met with several analogous substances, which I
and the observation of Messrs.
shall describe in future papers
:

Bouillon Lagrange andVogcl, that the resins redden turnsole,
These
proves that it exists completely formed in vegetables.
facts, therefore, permit me to think that we shall be able to
make a group of fatty substances, the affinities of which for the
alkaline bases will be analogous to those of the oxygenated acids,
and whose combinations will present species of saline compounds
to which we may give the generic name of soaps, which several
This analogy of properties
of them have so long gone under.
which we observe between oxygenated and inflammable bodies
is well adapted for supporting a principle which had already

guided me in my experiments on astringent substances ; namely,
that an analogy of properties is not always a consetjuence of
an analogy of composition.

XXXIII. On

[

207

]

the Question, Whether Alcoholle a Product of
Fermentation, or of Distillation P By M. Donovan*.
[Read to the Kirivanian Society ofDiibUn, May 29, 1813.)

XXXIII. On

JL

to

HE

—

intoxicating property of fermented liquors h^sbeen known
For a series
of antiquity.

mankind from the remotest ages

of centuries nothing of their nature was regarded ftirther than
and of the person
their agreeable taste and exhilarating eiTects
who first separated alcohol from them, nothing at this distance
When, however, alcohol had
of time can be certainly known.
been obtained, it was discovered that it possessed an intoxicating power in a greater degree than the original liquor ; and that
the residuum of the operation no longer produced even exhilaration.
Hence, by a simple and natural process of reasoning, it
:

inferred that alcohol is the true intoxicating portion, and
that fermented liquors owe their influence entirely to its preAccordinglv, we find tliis opinion to have been received
sence.
This
without alteration until the days of Rouelle the elder.
philosopher, observing that, in the distillation of wine, no spirit

was

appears until the temperature is raised to boiling, suggested
that alcohol does not exist in wine completely formed, and that
it does not assume a distinct existence until a sufficiently high
In support of this opinion he adduced
temperature be applied.
no other evidence ; and the suggestion, although admitted by
some, perhaps without much examination, seemed to have obtained no particular attention until in 1785 it was revived and
somewhat new-modelled by Fabroni, a Florentine philosopher.
In a memoir which obtained the prize from the Academy of

Florence, Fabroni asserted that chemists had been much deceived in supposing that alcohol is a product of fermentation.
He stated that when he added a small quantity of alcohol to

new wine, he could by

saturation with potash separate precisely
while, when the experiment
the quantity added, and no more
was niade with new wine, to which no alcohol had been previously added, not a trace of the latter could be perceived, although by distillation 25 per cent, might be obtained. Hence
he thought he had a right to conclude, that alcohol is not contained in wine ; that it is formed from the elements of wine
by the operation of fire : in a word, that it is a product and
;

not an educt of

distillation.

In further support of this opinion

he stated, that when wine is distilled, and when the distilled
He
liquor is mixed with the residue, wine is not reproduced.
allowed that a little alcohol may be found in old wines ; but he
accounted for this by supposing that lapse of time and the na* Communicated by

tlie

Autli6r.

tural
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had formed it in the liquor : for, according*
to his experiments, a heat not exceeding l-i" Reaumur (64) is
sufficient totally to volatilize the spirit ''\
These opinions seem
to have gained but little confidence amongst modern chemists
a kind of mean seems to have been adopted.
Chaptal considers
tural heat of climate

the alcohol as formed, not insulated, but in combination with
Berthollet states his opinion
colouring and extractive matter f.
hi a manner less precise; he considers wine as an uniform compound, in which the properties of hydrogen are predominant
the alcohol conse(iucntly not existing in the insulated state J.
Fourcroy allowed that without doubt alcohol is not contained
exactlv and purely in wine with all its properties, and under the
same form as it is obtained by art but he looks upon Fabroni's
experiments as quite insufficient to ))rove their object ; and observes that it is difficult to conceive how alcohol, which, according to Lavoisier, is reduced to vapour at 64" Reaumur (176),
bliould in Fabroni's trials be volatilized at 14 §.
No experimental objections of any importance were offered
to Fabroni's opinions luitil lately, when Mr. Brande published a
Fabroni, when he failed in separating
i-aper on the subject ||.
alcohol from wine by mean.s of subcarbonate of potash, affirmed
that none was present.
Mr. Brande shows clearly, that this is
no proof; for when he distilled so much as three ounces of
-strong spirit from a pint of wine, and mixed the distilled liquor
with the residue, he was not able to separate a particle of spirit
by subcarbonate of potash ; the latter combining with some of
the ingredients of the vvine, and the whole assuming the form of a
Fabroni asserted that by subcarbonate
gelatinous compound.
(if potash he could separate a hundredth part of alcohol purposelv added to wine.
It must, as Mr. Murray remarks, be
considered rather singular, that this portion should be separated
Mr. Brande
without loss from a fluid in which it is dissolved.
has sliown that such a separation does not take place ; and so
far is Fabroni's result from coinciding with Mr. Brande's, that
not until two ounces of alcohol (S'25) were mixed with six of
wine, could he obtain a stratum of the former swimming on the
:

So far Mr. Brande's refutation
of Fabroni's opinions was complete; it v/as proved that the
grounds for objection to the common opinion were insufficient
but it remained to be proved that the opposise opinion was un-

hurface of the alkaline solution.

true.

The

latter question

decide. His

Mr. Brande made some experiments to
to distil quantities of wine at different

method was,

* A'inalcs de Chimie, tome xxxi.

t

Chp.iii. Sriit, vol.

Phil.
II

ii.

p. 12r.

Twisact. 18 n,

p.

304.
t Pl'il. Mas;, vol. ix.
^Jinna'xs de C/iimir, tome xxxi. p. 322.

p.

337.

temperatures.
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temperatures, from the lowest adequate degree to the highest that
the operation would permit. Were the alcohol a product, and not
an educt, he conceived that in these trials the quantity obtained
but since the quantities were
\vould vary with the temperature
equal, he conceived the converse proposition to be true.
It appears to me, if we suppose the decomposition of the wine
to take place at the lowest degree which Mr. Brande tried, that
the quantity of spirit produced should be the same at any higher
temperature *.
With regard to this question, there seems to have been a
He tells us that
strange confusion in the opinions of Fabroni.
14* (64) is sufficient to distil off, and consequently to form the
spirit ; yet he considers that spirit does not exist ready formed
In the brewing of common ale, the wort
in fermented liquors.
is mixed with yeast at 55": the temperature rises to 70, often
higher.
Wash receives the yeast at 60 ; the heat rises to 90,
and frequently to 1 00^. In the wine countries, must is set to
In
ferment at 68°, and a much higher temperature succeeds.
all these cases the heat is much above that at which Fabroni
considers alcohol to be produced ; so that it is not clear how
he infers alcohol to be only a product of distillation. The following passage extracted from his own writings seems to throw
no light on the subject : for my own part, I do not fully comprehend its meaning " la chaleiir necessaire a cet effet ne doit
pas etre considerable ; car il s'en forme par iachaleurde la fermentation, aune chaleur de distillation de 14 degres."
It has been supposed by many, that during the fermentation
of liquors the evolved carbonic acid carries off with it some
vapour of alcohol.
If this were the case, I thought it sufficient
proof that alcohol must be formed during fermentation. To
:

:

it, I set a vessel of wash to ferm.ent, and contrived the
apparatus so that the carbonic acid was forced to pass through
some ounces of water under tolerable pressure. The process
continued for six days, and the gas which passed through the
water was in considerable quantity. This water when distilled,
and the product also several times distilled, manifested no signs
of containing alcohol so that, if any were produced, it was so
minute as to escape detection,
I was the more surprised at this result, as Chaptal had satisfied
himself that alcohol is carried off from fermented liquors.
He
exposed water to the gas arising from a fermenting tun he then
.set it by for a month ; and at the end of that time fourld it con-

ascertain

:

:

* Since the above was written, Mr. Brande has himself stated this very
objection, ami has instituted new experiments on the subject, wliich shall

be adverted to

in

proper place.

Vol. 44. No. 197. Sf-^^ 1814,
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a proof he conceives that alcohol and extractive
tained vinegar,
had been carried off from the tun.
May not the vinegar have been formed from a portion of vegetable matter dissolved in the carbonic acid, which the water
had imbibed, and which by dilution and other causes had ))a'ssed
at once into the acetous fermentation ? The supposition receives
countenance from a fact which I observed, namely, that the water exposed to the gas has always the disagreeable smell of the

wash.

known to distillers, that a dense solution of sugar
a successful fermentation become much lighter than,
Without allowing that the diminution of specific gravity
water.
is owing to the formation of alcohol, it will not be easy to account
I have obtained tliis result even by operating oa
for this fact.
a few pounds of sugar.
Wash after a complete fermentation w-ill be found capable of
becoming coloured by digestion on raspiu;:',s of the Pterocarpus
saw/aZin?/?, a wood which (as is well known) imparts no colour to
water, but readily to spirit.
The attraction is so strong, and the mixture so uniform and
intimate, between the alcohol and the other ingredients of fermented liquors^ that it is not easy to detach the former at once
yet the attraction v»'ill be considerjibly weakened by subcarboI mixed a few ounces of wash fermented at
nate of potash.
56** with more of this salt than it could dissolve : the mixture
was made in a glass cylinder of which two-thirds remained
empty. When the vessel was strongly agitated, the stopper
taken out, and a burning taper introduced, a blue flame descended to the surface of the liquor, precisely similar to the
burning vapour of alcohol.
There were now strong presumptions that alcohol was really
If it could be obtained in the
present in the fermented liquor.
insulated form without employing heat, it appeared to me that
the question was at an end.
The opinion of Fabroni was, that at and much below the
boiling point the wine is decomposed, producing alcohol by a
new combination of its elements: so low a temperature as 1)4'
he supposed to be sufficient. To make an experiment as unexceptionable as possible, I dissolved 3G troy ounces in 144 of
water, and to this while at 00° 1 added six ounces of active yeast.
I observed narrowly the commencement of fermentation ; and
when this took place, the vessel was immersed in cold water,
which caused the temperature to sink to 56". The process continued for ten day?, during which the heat never rose beyond 57^.
The fermentation being over, a small quantity of the wash was
mixed with ag much subcarbonate of potash as it could dissolve.
It is well

will after
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The difficulty was to distil the alcohol off from this alkaline
solution at a lower temperature than that at which it was sup-po.sed to be formed.
In a rare medium the alcohol would assume the gaseous

state: but the cause which first volatilized it
would continue it in the state of vapour. The necessity of intense cold on one part of the apparatus became therefore evident.
The following arrangement I found to answer the pur-

pose perfectly.

A retort v/as selected with a long beak, on the middle of
which was blown a globe ; so that a fluid distilling from this
retort would be detained in the globe without passing out of the
beak.
The beak, by a proper arrangement of caps and stopcocks, was connected with a capacious glass sphere.
The washy
which had been saturated with alkali, v/as passed through a long
funnel into the belly of the retort.
The large sphere was then
exhausted by a good air pump, and screwed to the retort.
The
cocks were opened, then shut, the sphere was again exhausted,
and again screwed to the retort. Round the small globe on the
beak a freezing mixture was confined bv means of a tin vessel
closely cemented to the glass.
The cocks being opened, the
liquor began to boil, and striae of alcohol began to appear on
the naked part of the neck which was kept cool by ether. After
some time the s])here was again exhausted, and by peculiar
management a quantity of alcohol (small indeed) was produced,
which proved to be exceedingly strong and highly inflammable.
In the v/hole of the process the alkaline wash never rose beyond 5().
These experiments I considered sufficient, and I thought I
was entitled to draw up the following conclusion " that alcohol
is a product of fermentation, that it exists ready formed and
perfect in fermented liquors, that it exists in them in a state of
very loose combination with water and vegetable matter."
:

Addendum.
The

foregoing was read to the Kirwanian Society, May 19,
1813 the paper was in a somewhat less condensed form, and contained other exjjeriments and arguments, which being of minor
importance are here suppressed. Since that time Mr. Brando
has puldished a paper, in which he states, that if the extractive
colouring matter be precipitated from wine by subacetate of
:

lead, the remaining colourless liquor will easily afford a stratum

when saturated with subcarbonate of potash. GayLussac ascertained the same fact by means of litharge ; and
found that by distilling wine in a vacuum at the temperature of
it)° an alcoholic fluid was obtained.
Those who still maintain
O2
the

of alcohol,
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the opinion of Fabroni might perhaps consider these experiments
as not free from objection, on the following accounts :
The Florentine philosopher ascertained that by an exceedingly
tedious distillation of wine, the alcohol could be drawn off, and
He even
consequeatlv formed, bv so low a temperature as 63.
allowed that alcohol absolutely existed in old wines, formed as

he supposes by lapse of time. In the experiments of Mr. Brands
and of M. Gay-Lussac wine was employed which must have
and in all probasuffeied a much higher temperature than 63
bility is was verv old.
M. Gay-Lussac, as appears by the very
short notice given in the Annates de Chimie, distilled the wine
in vacuo at G6, which is even higher than the degree which
Fabroni states as sufficient to form the alcohol, and at which he
distilled it off.
In my experiments the heat was never suffered
to rise beyond 57 by which means I conceived that I had avoided
On this account I thought
the foregoing grounds of objection.
fit to publish the paper ; believing that, as it afforded some additional evidence, it would not be looked on as superfluous.
The coincidence between my experiments and those of M. GayLussac is striking: both selected the same subject of inquiry,
both were employed in it at the same time, both happened nearly
upon the same manner of conducting the investigation, and
both drew the same conclusions*. M. Gay-Lussac had, however, read his memoir to the Institute two months before I read
mine to the Kirvvanian Society: but the first notice of his was
given in the Annales de Chimie, which was not published until
some time after I liad given an abstract in the Philosophical
Magazine so that I could have had no knowledge of what had
been done before me.
:

:

;
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Ideas on the Prolalilities of the Origin of
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By Aumand SKGUiNf.
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ERY few, if any, persons have seen stones fall from the atmosphere, and yet the fact is incontestable. The exact analysis of
these stones made by eminent chemists ; the nature and identity
sufficiently constant and regular of their principles, which wo
do not usually meet with in the places where they arc found,
would be sufficient of themselves to give to the existence of this
phenomenon a degree of probability very near the truth : but
* In the translation of Gay-Lussac's memoir,

woid"

Pliil.

Map.

vol.

not," v.hich materially influences the sense,
•t'the press: icouglit to be cancelled.
line 15, the

t Annales (k C/timie, tome

193,
an error

xliii.

is

Ixxxviii. p. QO\t.

the
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of the Origin of Aerolites.

the origin of these stones, and the cause of their fall, are not yet
known ; hitherto conjectures only have been formed on the subject.
Some distinguished men of science have demonstrated
that it might be possible that they came to us from the moon,

But as we are far from having
or some other celestial body.
exhausted all the orders of possibilities, and all of them equally
admissible, it will only be when we shall have accumulated hypotheses that we mav, in the absence of irrefragable demonstration, found an opinion upon the order of possibility which
shall be the least repugnant to our ideas and to our knowledge.
It is with this view that I shall collect under one point of view,
the observations upon which we may found another probability,
however unreasonable it may be considered by some, as to the
formation of aerolites in our atmosphere.

The nature
more or

is well known
it can diswater ; and the more it dissolves, the lighter
it becomes specifically; which establishes a continual circidation
in the atmosphere.
It also serves as a vehicle for many sub-

Bolve

of the atmospheric air

:

less

stances.
It is

thus that smells, the nature of

wliicli is still

a problem,

Are they merely mixed witli
are they dissolved by air, by water, by the essential

are disseminated through the air.

the air

?

or,

oils, or, finrtlly,
it is

clear that

by other

fluids

on no occasion

?

is

this we are ignorant; but
the transparency of the air dis-

Of all

turbed.

The same questions and observations apply to the oil and
essence of turpentine, the efiects of which are so pronounced,
that by simple respiration they give the urine a very characteristic smell, and terminate even by producing asphyxia.
Every person knows that by sleeping in newly painted rooms
colics are experienced, from the action of the lead on the interior of our system.
Is this lead in the state of metal, oxide
or salt ? Is it dissolved in the air, or is it merely mixed with it?
In the first supposition, is it dissolved, either by the immediate
principles of the air, by the water which it holds in solution, or
by other fluids, and particularly essential oil ? On this point
is no kind of data, but it is always certain that this lead
is carried through the air even to great distances.
Mercury, a metal still heavier, presents a similar phsenomenon.
When a person remains some time in a sick room, salivation
comes on, and any gold which he may have upon his person i$
whitened, even without his having any contact with the patient.
If we place on a table a glass half full of a solution of muriate
there

of soda,

we

find in a short time, not only the exterior of the

glass, but also a great part of the surface of the tabic,

O

3

covered
with

;
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The salts may therefore be carried by the atmosalt.
spheric air to certain distances.
In the atmosphere there are frequently miasmata which do

with

not disturb its transparency, and on which our bejt eudiometers
have no effect. The experiments which I made with M. Lavoisier in the Salpetriere prove this fact beyond all doubt.
We
took air in a low room, where two hundred women were
in bed, the windows of which had been shut for six hours :
we compared it, by means of the most accurate eudiometers, with
air collected externally, and we found only the same principles
and yet the smell of the apartment was so infected, that in a very
few seconds M. Lavoisier fainted, and the women threatened to
break the doors and windows if thev were longer subjected to
the disagreeable sensations which thev experienced.
May not the small-pox and a great many contagious diseases,
such as the marsh fever, and the fevers resulting from the pits
in which flax has been steeped, be propagated by simple respiraHere we have another kind of substances, which may be
tion ?
either dissolved, or mixed with the air and carried by it to distances which can onlv be limited by the decomposition or alteration which the substances thus transported undergo.
If a person remains habitually in a close and damp place
filled with newly printed paper, a mortal disease will be the consequence.
We might also cite those showers of insects which probably
are brought by the winds, which have either taken up the insects
themselves or their eggs ; the showers of corn which we are assured have fallen in Spain ; whirlwinds and waterspouts, which
frequently carry with them heavy bodies to great heights.
Bats, foxes, civet-cats, bugs, and various other animals, have
a peculiar smell, so strong that it is too easy to perceive when
they are near at hand.
Dogs not only discover animals by the scent, but even their
masters.
In short,

it is evident that the combustible bodies, the metals,
the metallic, alkaline or earthy salts, essential oils, gases, with
animal and vegetable matter in general, may be either dissolved
in or mixed with the atmospheric air.
We may therefore, by analog)^, suppose that the substances
generally found in aerolites may be in the same way either dissolved or suspended in the atmospheric air, in their natural
state, the state of oxidation, or the state of salt, and carried
to a certain height, either on account of their specific gravity in this state of solution or suspension, or on account of
first impulse, such as the eruption from
ft
a volcano, and

thera
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there remain suspended from beinj dissolved in water, air or
other fluids, and consequently from the obstacle thu'i presented
to their fall bv the lower part of the atmosphere, in the same
way as the clouds, which, akhough specifically heavier than the
airj nevertheless keep svispended in it without being dissolved.
But supposing for an instant the dissemiriation in the upper
parts of the atmosphere of the principles of aerolites, how, it
may be asked, can these principles so disseminated, and probably'in minute division, be united, and form masses so considerable
as those which are said to have fallen ?
This question is doubtless of most difficult solution:

we may,

however, hazard a probable answer.
In fact, it is agreed on all hands, that the fall of aerolites
takes place in storms, and particularly after explosions of thunder.

On the other hand, M. Monge, in his excellent memoir on
Meteorology, has supposed with great probability that the noise
of thunder was owing to the vacuum produced by a cause not
yet ascertained, and immediately filled up by the strata of surrounding air.
It is not impossible, therefore, that the constituent principles
of aerolites, being transported by chemical or mechanical means
into the upper regions of the atmosphere, where the vacuum is
produced which occasions the noise of thunder, there remain
suspended by causes to which I have already alluded, until this
vacuum is ])roduced ; and then these principles, although disseminated, being pressed by the external strata which fill the
vacuum, unite, conglomerate, and form a mass, the more considerable in j)roportion to the quantity v.hich it meets with in
this place.

XXXV. Of

the Anatomy and Physiohgy of the Brain and
Nervous System, as taught by Drs, Gall and Si'vrzheim*.

ziLL improvements in natural history, and particularly in the
natural history of man, are interesting, and deserve to be recorded
and published, in order to enable society in general to avail
themselves of the labours of those ingenious and persevering individuals to whom the investigation of nature is a passion, and
the discovery of truth a sufficient reward for their undertakings.
Viewing in tins light the important discoveries relative to the
anatomy and physiology of the brain, recently made by Gall
and Spurzhcim, it aeems expedient to communicate a short ac*

from a
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a numerous class of readers in England, who only know what is going on in the capital through
the medium of the periodical journals ; and to enable those
who have time, and who are tliemseives organized for such investigations, to labour in the same wide and fertile field of inquiry, and by their cooperation to contribute to the advance-

count of

ment

it.

for tlie benefit of

of this useful science.

Few

anatomists there are, I believe, who will not be ready to
acknowletlge the imperfect state of our knowledge of the minute
anatomy of the brain, before the time of Gall and Spurzheini's

The manner too in which anatomists dissected (or
rather sliced) that organ, was ill calculated to lead to any useful

dissections.

and satisfactory results as to its component organs, Drs. Gall
and Spurzheim, by a method of dis:5ection entirely new, have
traced the various nerves to their origins, have shown the anatomy of the brain and its several organs, and pointed out the
best method for future discoveries. As we hope to give a more
particular account of the anatomy in our next, we must content
ourselves with giving a short detail of the proceedings of Dr.
Spurzheim with respect to the physiology of the brain, and the

organs of the mind's manifestations, &c. Since the last account
in our number for June, the Doctor has finished his
lectures on the science.
They were attended by numerous medical persons of the first respectability, and gave great satisfaction.
He has also examined many schools, and pointed out the peculiar
dispositions of the different boys, merely by the examination of
the shapes of their heads, in a manner which has quite astonished
the schoolmasters and others who knew their faculties and dispositions.
One principal part of Dr. Spurzheim's last lecture
was to state the mhnic, or expression which the action of the
different organs gave to the features and muscles.
In this part
of tlie course he ])ointed out wherein Lavater was correct, and
in what respect deficient.
Dr. S. resumes his lectures on the
18th of October, at seven in the evening.
He has collected
many thousand skulls of persons of different characters of mind,
and moulded many busts to illustrate by example his peculiar
doctrines. In the conclusion of this short sketch, which we hope
in our next will be extended into a more systematic account, we
must observe, that some of the warmest and most able opposers
of this theory have now become its advocates.

we gave
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XXXVI. Olservntions on the Fall of Stones from the Clouds
or Aerolites.
By M. Marcel de Sp.rres*.
HE phsenomenon of the fallinj^ of stones is in itself so singular,
we ought not to be astonished that, although observed by

J.

that

a great number of intelligent nienf, it was long doubtful whether
The ancients, much more cresuch an event ever took place.
dulous than the moderns, have almost all admitted the fall of
aerolite^
but when various terrestrial phsenomena began to be
accou'ited for, their existence was entirely denied, because it
;

was impossible

The

to explain their formation.

among

the moderns vvho discuased the origin of
and proved their existence, was Albert Groot, or Albert
the Great, wliose numerous writings fill nearly twenty-two
volumes in folio];. But from that period to the time of Chladni,
i. e. from the thirteenth century to the present time, naturalists
The
have paid very little attention to this phaenomenon.
realitv, h nvever, of the occurrence could not be denied, and since
it has been admitted, immerous writings have demonstrated that
If
the ancients had left us many testimonies on the subject.
first

aerolites

the writers who have turned their attention to such inquiries
have exhausted the subject so far as erudition is concerned, it
would seem at least that they have not been acquainted with
the various opinions hazarded lately to account for the formation
Several German writers have in fact adopted an
of aerolites.
hypothesis on the subject of these meteors, of which the French
authors have taken no notice, either because the German language is hut little understood among us, or because the writings
in which this hypothesis is mentioned have not come to their
knowledge. The present observations are therefore intended to
*upply this omission ; and v.hile upon the subject of the hypothesis admitted by certain German writers, we ought not to refrain from saying a few words as to the work recently published
by M. Bigot de Morogues on the same subject.
We mav refer to three principal hypotheses all those which
have been hazarded on the subject of aerolites. Some persons assign an extra-atmospheric origin while others consider them, on
thecontrar}', as formed in our atmosphere. Finally, there are wh6
;

* Annalcs dc Chlmie, tome Ixxxv. p. 262.
Fliiiy speaks of stonfs fallen from the cloufl?;, as if he had seen them
liimself.
Vocontiouum agio ^laulo arUe delulum. Lib. ii.
Kgo ipsu vidl
cup. CO.
1 Albert Groot, born at Lawingen in .Snubia in 1205, was Bishop of
His History of
Riitiblion, and cultivated the sciences willi ^rcat success.
Aninial.s is reinarkahlc, for the tinios in which ho lived, although the basis
of tliis work was borrowed from Aristotle and his coinincntators, particularly Avicenna.

t

m

think

S

Ol'servaficns on the Fall of Stones

21

think that aerolites had a terrestrial origin.
But all these explanations must still be subdivided, according as we refer the

formation of the aerolites to this or that cause. Thus we find
an:ong those who have assigned an extra-atmospheric origin to
these stones
1. That some, with Pliny, make them come from the sun,
since, according to thei)i, they have a black colour, or look as
if burnt, colore adtisio.
2. That others, with Chladni, regard them as small isolated
planets, or rather, with M. Lagrange, as fragments of small
:

planets.
0. Lastly, that the rest, with the illustrious author of the
JMecaniqtte C6leste, consider them as bodies darted from the
moon, an opinion adopted by most English writers.

—

Those, on the contrary, who have assigned an atmospheric
origin to them, have thought,
1. That they were produced in our atmosphere by the combustion of inflammable gases, which Jiold suspended or dissolved
metallic and earthy particles.
2. Or that they have been produced in the same way as metals
or earths are formed in plants, as the experiments of Schroeder
and Crell have proved. These naturalists observed, that causing
plants to vegetate in sulphur and charcoal, the metals or the
earths which are generally found in these substances were formed

by the act of vegetation.
As to those wlio have ascribed a terrestrial origin to aerolites,
some have admitted that these substances preexisted in the places
where they were found, and had been merely afl'ected bv the
lightning: others, that they come from volcanos, and that they
were a species of lava.
The opinion which tends to regard aerolites as formed by
new combinations operated in the atmosphere by the contact
of all the bodies incessantly carried up by evaporation, is as vet
50 little known, that it is the only one with which we shall now
concern ourselves.
The authors of this hypothesis have in the first place observed,
that the fall of aerolites does not appear to have taken place
equally at all seasons ; for in sixty-five or seventy of these falls,
the epoch of which is well kno\vn, nearly two-thirds have happened in the months of June, July, and August. Lastly, they
also prove that in all the winter months the falls of stones have
been less frequent than in a single month of summer.
The same observation, which demonstrates the influence of
the seasons on aerolites, applies equally to the different times of
the day thus, fro.n a catalogue drawn up with great care, of
all the falls of meteoric stones hitherto known, seven only fell
:

between

from
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between midnight and noon, and still these stones were only
precipitated at the more advanced hours of the morning, i. e. between eight and eleven o'clock. On one occasion only, this
phenomenon was observed between eleven o'clock in the evening and six in the morning, Avhereas we have evidence of thirtysix falls between noon and midnight, and still the greater part
took place between three o'clock in the afternoon and sunset.
Tile geographical situation of the places where stones have
hitherto fallen, is by no means a subject of indifference to these
It seems, in fact, that the number of these meteors
decreases with the distance from any place to the equator thus,
none have been as yet seen in Sweden or Denmark, and it has
only been in tlie south part of Russia that four have been found

observers.

:

j

and

lastly, six only have been witnessed in England.
The number of aerolites has on the other hand been very great in Italy,
France, and Germany.

The weather seems to have a certain influence over the fall
for we have heard of none which have taken place

stones

;

of
in

cloudy weather, during a great rain, or abundant snow, or,
lastly, during a high wind, particularly when it was northerly,

Of forty-three falls of stones, the weather during which was noticed, twenty-nine happened in warm
and serene weather, and the thirtieth and thirty-first were maninorth-ea-,t or easterly.

fested while

some scattered and insulated
twelve were accompanied by very vio^
lent storms of rain and hail, such as the falls of aerolites in
1 103, 1249, and 1552.
The pressure of the atmosphere seems
also to diminish before or after the fall.
This was observed in
clouds.

the sky presented

The remaining

180G at Alais, at Stannern in Moravia in 1808, and at Maurkirchen in Bavaria in 1811, when the sky was cloudy a little
before and after the meteor.
After having shown the circumstances which accompany the
fall of aerolites, the authors of the theory in question
proceed
to discuss their oiigin. Out of twenty-nine falls of stones which
took place in serene weather, twenty seemed to issue from a
very extensive but round cloud, black or variable in colour according to the colour of the stones themselves: thus, tijc cloud
was white in the fall which took place at Burgos, and the stones
were also white. At all times tlie cloud seems essential to those
meteors, for from it proceeds the noise which accompanies or
which precedes the fall of aerolites ; and from it, the stones
proceed.
The extent of these meteors is not less in general
than from half to a whole league in diameter, a size very different from that of the stones themselves, the mass of which is

We cannot account for
by admitting that the vapours of the atmosphere

frequently of very small dimensions.
this difference,

give
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give such an extent to the meteor

of Stones

for then the meteor nuist be
and of the vapours which it
drags with it; whereas the form of this metallic mass is always
more or let^s round and circumscribed. It must, therefore, be
sup)x>sed that the greater part of tliese globes is not composed

composed of the

;

metnliic mrxss,

of metallic parts solely, while they pass through the air, but of
inflammable parts which are consiuned during the rapid course
of those globes.

This seems also proved by tlie luminous phenomena which
these mcleors, for thcv are not the same with those
produced by incandL.>-Lvnt metii'iic bodies. The colour of the
flame is, in fact, v/hite, like that of camphor or phosphorus in a
state of ignition,
in the aerolites of Connecticut or Weston in
America, which fell in 180'/, the light precisely followed the path
of the eruptions ; it was extinguiohed with every eruption, to reappear with the one succeeding.
If, as some observers have
asserted, the light was the consequence of the incandescent state
of the aerolite occasioned by the rapidity of its fall, then t!his
state of incandescence must increase with the time occupied by
the fall but the case is almost always different, and several stones
observed in the air are extinguished before reaching the ground.
The form of these meteors, besides, agrees wnth this opinion; for
it is not always the sanxe
thus, the stone which fell in England
on the 18th of August 1783 sometimes affected a round form,
and sometimes an elongated one. The remarkable effervescence
which has even been observed in several of these aerolites, seems
also to prove that there is no question in the case either of a
metallic consistence, or of simple vapours which surround the
nucleus, because the edges are always very distinct, and are not
insensibly lost.
In short, if, in spite of all appearances, the
greater part of this description of meteors is to be ascribed to
vapours, we should nevertheless be puzzled to account for their
origin, since aerolites are almost uniformly composed of earthv
and metallic parts, which can scarcely be vaporized at the temperature of our atmosphere.
A parabolic orbit is generally assigned to aerolites, but the
angle formed by the parabola with the horizon is not always the
same.
In fact, tliere fell in France in 1 783, a stone which formed
an almost horizontal hole, and that of Stannern made a cavity of
two feet diameter and two inches in depth only. Other stones,
like that which fell in 1810 at Orleans, or that which was observed in Calabria in the year 175"), constantly preserved in
their fall a direction almost perpendicular.
These facts seem to
indicate, that besides gravity there must also be another force,
which opposed to the direction given bv the weight may modify
their orbit.
We have a new proof of this in the aerolite of
Connecticut,

accompany

:

:
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Connecticut, which before being extinguished, and after having
thrice made an explosion, rebounded as many times from the
ground, and consequently took a direction completely opposite
to that given by the law of gravity.
As to the velocity of aerolites, it seems in general to be very
areat frequently it equals or surpasses even that of the earth ;
but in all cases it is much more accelerated than a simple fall.
Thus, after a great many observations, it is completely uniform,
without increasing with the time taken up by the progress of
these stones through the air.
The duration of this phenomenon seems also to present great
differences ; thus, it varies from a (juarter of a second to a fewminutes it is also very singular, that the loud noise similar to
discharges of cannon, which generally accompanies the fall of
aerolites, lasted in the explosion which took place in Russia in
1787 four whole hours, i. e. from one o'clock until five, before
the stones fell.
It was also observed in 1200, before the fall of
stones wliich happened near Abdona in Italy, that the cloud
from which the stones issued as if completely inflamed, remained
visible about two hours.
We may also consider it as a new proof, that besides the gravity,
there is a force which influences the direction of aerolites, when
we reflect on the little depth to which they sink in the ground.
For a long time it has been observed, that, left to their
proper weight, these stones ^voul<l naturally enter very deep into
the ground, if the moon was their point of departure, and if their
velocity was in the ratio of their volume or mass.
Nevertheless
this was far from being the case in the fall of stones which took
place in 1/68 in the Maine, and in Gascony in 1790: several fell
with Httle celerity, others very slowly, others more quickly, and
others with such rapidity that they hissed violently in passing
through the air, and without their difference of velocity having
the least reference to their weight.
Latterly, one of the stones
which fell at Thoulouse in 1812, of the same density as the
others, had touched the ground so lightly that it scarcely left
Other stones which fell at Agen did not break the
a mark.
roofs of tlie houses on which they fell
which was also observed
of those that fell in 1753 near Tabor in Bohemia.
It is not less remarkable to find that the great and small stones
do not fall together, but that at the cud of the orbit the smallest;
are precipitated, and the latter become greater in juoportion as
they approach the other extremity of the orbit.
This was observed in the meteor of.Stannern, which, by being directed from
east to west, precipitated stones which became larger as it advanced.
The meteor of Aiglc, as described by Fuurcroy, and of
^veral other places, presented the same phaenomenon also.
:

:

;
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When we

examine the cohesion of atmospheric stones, we find
not the same before and after their fall. A great number of these stones are in such a soft state that thev are often
flattened on touching the ground, an.d those which fell in 1768,
The case has
1753, and 1808, &c. furnish a proof of this.
been the same with others which have been observed in a state
of fusion and fiuiditv; like those which fell in 1731 at Lessay
near Coutanccs, andfinallv those collected in Poland in the year
1796. To conclude all these stones became solid, and even
compact, some time after then- fall. This state of softness which
aerolites often present agrees verv well with their form, which
is almost ahvavs that of an obtuse triangle, or an oval flattened
on the lower side, a form which every body must present which
falls from a considerable height, if it does not possess great
that

it is

:

solidity.

to the temperature of the aerolites, it is rarely like that of
in general it is that of boiling water, since wliere they
:
in a certain state of softness they adhere to sheaves of

As

the air
fall

straw, or other combustible substances,

without setting

fire

to

them.
It has been asserted, since a certain number of aerolites has
been analysed, that tlieir elements were always nearly the same ;
but have all their constituent parts been minutely examined ?
For instance, has any account been given of the brown gluey
matter, similar to a varnish, which covered the stones of Benare.-s,
as well as those which fell in 1775, and, finally, which was disThis
covered on the aerolites which fell at \'alence in 1 806 ?
gluey substance was also abundant on the stones of Stannern
according to a description given of it, it seems to have been simiThis viscous matter is probably a relar to cart-wheel grease.
sidue of that which in the preceding combustion was not entirely
consumed, and to which must he ascribed the smoke which these
:

stones emit frequently after their

fall.

There have been even aerolites differing from those hitherto
analysed we ought to rank in this class the sm.all white stones
which, covered with ice, fell in Russia the white flints which in
1552 made so great ra'l'agos near Schleusinger in Bavaria, and
at the gates of Munich, and of which se^•eral specimens were
Lastly, the stone which fell in Ireland in 1771,
long preserved.
and which resembled a grayish siliceous flint, like those precipitated at Burgos in 1438, and which were so light that the largest
did not weigh half a pound, and some were only tlie size of
This last fact, however singular it may appear,
small ear drops.
may be considered as correct, according to the account given of
it by M. Proust.
Aerolites seem therefore, from all that has been observed, to
:

;
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have so intimate a connection with balls of fire, that we may be
almost certain tiiat in seasons during which abundance of ionite J
meteors has been seen, there have been also one or more foils of
stones.
In the same way as ignited meteors precede or accompany earthquakes, aerolites also meet with these great phaenoniena.

In fact, seasons remarkal)lc for violent storms, earthquakes, or other plia?nomena, have also been productive of falls
of stones.
We may cite as a proof the years 1618, IG50, 1G54,
166S, 1674, 1723,' 1743, 1/53, 1755, '1768, 1812, &c.
Frequently also the j)eriod of an enrthquake has coincided perfectly
with a fall of aerv>lites, as in 1784, when in the island of Funeii
in the north of (jerrnany, there were in the sanie week violent
shocks of an earthciuake, and a shower of meteorolites was pre-

The same effects have been witnessed in Germany
and Switzerland: thus on the 7th of November 1742, the day
on which the city of Basle suffered so much damage from an
cipitated.

earthquake, an aerolite fell at Ensisheim, a short distance oif.
We liave already remarked, that the principal hypotheses proposed to explain uU these pli-snom-ena are reducible to two funda-

mental propositions ; the one maybe called cosmic, and the other
telluric.
The former has been most generally adopted, particularly that branch of it which considers aerolites as bodies
darted from the rnoon, and which have exceeded the point at
which the attractions of the earth and of the moon are in equilibrium. We may say on this subject, that by adopting this
hypothesis, it does not appear that the least attention has been
given to the difference of t!ia weather, or to the state of tlic
barometer and thermometer, to the season, or the time of the
day when these aerolites have most usually fallen. Nevertheless
there exist on this subject very striking differences, and wliich
can hardly be accounted for by adopting the theory which makes
aerolites come from the moon.
Nor does this tiicory show the

which exists between the fall of these stones and the
cloud which always accompauies tlieir fall. This cloud even precedes in certain circumstances the fall of the meteorolites, which
proves that it is not formed by the vapours exhaled i)v the stones,
relation

some have asserted. This exjihnation would besides be inadmissible on account of the quantity of vapours, which must be
in the ratio of the size of the stones.
Finally, tliese bodies, if
as

they came from the moon, would certainly be consumed to tiie
atom, on account of the length of way which they have to
oome, and yet they never explode until very near the ground.
Those who adopt this theory regard atmospheric stones a;i lava,
which agree* badly witb the always slight and superficial oxidation of those bodies.
Xor does this tbeory account for the explosions which always accompany the fail of aerolites ; whereas
last

in
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in the eruptions of volcanoes they are very rarely perceived, aiul
The frequently considerable inin a way purely accidental.
equality of their orbit, the obliquity of their direction, and their
course, frequently also almost parallel to the earth, and still more
the multiplied reboundings of one of those stOHCS, (which prove a
direction quite the reverse of that of gravity,) are so

many

proofs

which will not admit of our regarding the lunar theory as the
most probable.
We may add, that by adopting this theory we can by no means'
explain the slowness of the fall of aerolites. Bodies falling from
the moon would not be precipitated on the roofs of houses,
without sinking into them or damaging them considerably but
this has never been observed. The duration of the phsenomenon
ought to be nearly the same, making allowance for their volume
or weight but sometimes their duration is ]3rolonged for some
minutes, and on some rare occasions for whole hours.
Besides these difficulties, which are vveighty, there are other
phenomena which scarcely can be accounted for upon the same
theory; and although these pheenomena are not absolutely of the
same kind with meteorolites, they are so closely allied to them
that we can scarcely separate them.
We ought probably to rank with aerolites the ignited bodies,
xvhich are only distinguished from them by their substance not
:

;

Besides, they

t)eing metallic.

fall,

like

meteoric stones, in the

warmest months and in calm iveather ; they burn in the same
manner, and traverse their orbit w-ith the same velocity ; while
the direction in which they approach the earth is similar to that
Then their explosions are nearly similar; and
of the aerohtcs.
even there has been observed, as well as with meteorolites, pararound their centre.

ticularly that of 1772, a rotation

What merits most

attention

is,

that these ignited globes have,

like the aerolites, a roundish form

and a gelatinous consistence.

In fact, a globe of fire which fell in the East Indies in 1218
left, after a dreadful explosion, a large round heap of gelatine of

A similar mass, but gray and spongy, was
These
found at Coblentz after the explosion of a ball of fire "".
latterly similar masses have been
observations are not unique
Silverschlag even relates
found of the size of a man's head f.
having seen the residue of an ignited globe which presented a
gelatinous aspect with a whitish colour X'
tolerable consistence.

:

* Comment, de Rebus, tome xwi. p. 179.

y
*,

.hna'niil

u'r.

Fhi/!ii(jue <ic

Gilbert, totne

Tlitorie drr ViO'i, beobuchkten

vi.

Fever Kiigel,

Leipsic, 17G4.
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— Description of the Tomhs dis-

Description des To7?iLea7ix,&c.
covered at Pompeia in 1812.

of the French
Royal Press.

We
lasted

Institute, &fc.

By

^c.

two whole years,

for the present

published separately, and indeed as

more ample

:

Published at Paris in 1S14.

indeljted to the Travels of

are

A. L. Millin, Mf^uiltr
Naples printed at the

M.

1

vol. Svo.

?uilljn in Italy, v/liich

work, and which lias been
a kind of precursor to his

details.

is square, surrounded, by a wall and
covered vvith a roof composed of flat stones resting on each
other, and gradually becoming narrower so as to form on eacli
side a kind of staircase of three steps
the last of these steps
bears a square base a little elevated, on which there was proThis gives the tomb itself a very elegant form,
bably a statue.
resembling that of INIausolus king of Caria, to which, however,
it cannot be compared in point of the luxurv and beauty of the
ornaments.
It would appear that tiiis form was much in vogue
at Ponipeia ; for two other tombs quite similar have been found.
Without entering fully into the accurate details given by
M. MilHn respecting the construction and internal distribution
of this tomb, we shall proceed to notice the bas-reliefs vvith
which it is decorated. These bas-reliefs are three in number.
Two are jn front of the tomb, and are arranged on two plans :
the first rej)resents combats of gladiators ; the second, one of those
combats called venationes, because they took place betwefcii
men and animals. The third bas-relief adorns the upper part
of the entrance into the tomb
we there see five men, of whom
four are armed.
\^'e shall describe this presently.
All these
bas-reliefs are interesting, because they convey some curious information as to the combats of gladiators and others. On the
first bas-relief there are twelve gladiators who combat two and
two, forming six pairs (paria).
The latter word, M.Millin observes, has been always used to denote two adversaries.
Above

The

first

tomb described

:

:

each pair there are inscriptions painted. The first pair are on
horseback
here M. Millin takes occasion to refute .Justus
Lipsius and Ferrariuo, who assert that these mounted gladiators
were called andahatcB. He admits that there were gladiators
known by this name ; but he remarks that thev wore casques or
helmets which covered their heads completely, and left no aperture for the face ; that they fought without seeing one another ;
and that no author says they fought on horseback. The gladiators on horseback were simply called equites, which M.'lVIillin
proves by a passage of Isidorus, and by the fine inscription of
Venusium published by Fabretti, Inscrif>t. domestic, c.l. n.202.
Vol. 44. No. 197. Sept, ibl4.
Those
P
:

:
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Those whom we see there fight with lances they bear a small
round buckler {par ma), which is particularly suitable for horsemen, because it is lighter than the scutum, and are clothed only
the vizor of their helmet
in a short tunic and a small chlamys
is not down, and the countenance is completely exposed.
M, Miilin enters into some curious details on the subject of
the inscriptions which are over the heads of these combatants.
We read above the first BEBRYX lUL. XV. V ; and above the
M. Miilin interprets the one
second NOBIL. FOR. IV. XII.
:

:

XF. vicit, "Bebryx the Frioulian has contimes ;" and the other " NobiUs Forojidienns XII.
{uicii),
Noble Frioulian has conquered twelve times."
Bebryx and Kolilis are their names there is nothing surprising
ill this last, as the proper name of a gladiator, since we find one
in Winckelman Monum. ined. No. 197, who is called Hahilis
as to Bebryx, which properly speaking is an adjective designating
an inhabitant of Bebrycia, a celebrated country of Asia, where
the inhabitants were renowned for bodily strength and their
address in gymnastic exercises, it is proved that it had become a proper name, since we have an example in Muratori
MDCCLXXXIV. 40: thus it may have been the name of a
gladiator, although he was not born in Bebrycia. lUL. and FOR.
lUL. designate the country of our two gladiators. There can
be no doubt that the letters FOR. lUL. are the initials of the
word Fornjnliensis, which means an inhabitant of Frejus or Frioul
[Forum Jvlium or Julii). As to the letters lUL. which are
repeated above the other gladiators of the same bas-relief (witli.
the exception of one only), M. Miilin thinks with great probability that they are also the initials of the word Juliensis, which
is all that remains for Forojulitnsis, and that all these gladiators
It remains to be decided if they
were natives of the same place.
were Frejuliane or Frioulians M. Miilin prefers regarding them a«
Frejulians, because we know that Gaul furnished abundance of
The letters XV. V. and XII. designate, according to
gladiators.
AI. Miilin, the number of victories gained by Bebryx and hia
adversary Nobilis, which seems to him the only rational explanation which can be given of it, since the same formula is repeated in all the other inscriptions it must only be supposed
This conjecture
that the last letter V is wanting in the second.
supplies M. Miilin with an oppottuftity of removing a considerable degree of obscurity in the elegant \'enusiau inscription
mentioned above : " This inscription," he says in a note, " i%
separated into four divisions by the words Equites, Traces^
MyrmilloiU'S, Felites, Oploniachi, Satrmites, Uetiarii, Scisores,
Gain, which designate the different classes of gladiators of this
The name of the gladiator is frequently accompanied
troop.
Wy the initials of another word, of wliich Fabretti ami Lupuli
Bebryx

quered

Jiiliensis

fifteen

"A

:

:

:

havf.

:
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indicates the country of

The number which follows is that of his victhe gladiator.
plai-ed thus.
tories
the word vkit is given by the letter
Finallv, in the last column we see a T, or a number the letter T
must signify Tiro, or apprentice ; and the number, that of the
years which the gladiator has passed in the troop. According to
my conjecture, we may explain the following passages in this way

>

:

:

SECVNDVS POMP" II>

Secundus of Pompeia conquered

II.

twice, and has since served

two

years.

DORYS

PIS VI>III.

Doris of Pesaro has conquered six times, and served four years.
HILARIO ARR VII VIII. Hilario of Ariano conquered
seven times, and served eight years, &c."
All the other gladiators represented on this bas-relief are on
foot
those of the second pair have legs covered with plates of
they rest on
metal, and their body is begirt with similar plates
a buckler formed like the Roman scutiim, and are ready for
The inscriptions above are not so well preserved as
fighting.

>

:

:

the foregoing, and the names of the two gladiators are lost. We
read above the first lUL. XV. which indicates that he was a
above
Frejulian, and that he had been fifteen times victorious
V M, Millin thinks that the
the second is written IB
two letters IB. might have been the initials of the word IberuSy
and that the gladiator who was thus thirty times victor was a Spaniard
this is the onlv one who is not designated as a FrejuHan.
:

.

XXX

.

:

:

of tlie gladiators of the third pair is grievously wounded,
and his blood flows on the arena the other has bent forward
on one knee, and raises his left hand. Does the latter supplicate his life, or on the contrary does he patiently await the
blow which his adversary is about to give him ? In the course

One

:

of this inquiry M. Millin elucidates several practices in the combats of gladiators, and cites various expressions of ancient authors on this subject.
^Ve need not follow him through these
interesting details, but shall adhere to the inscriptions relative
to this jjair of combatants.
These inscriptions are placed on
two lines, both above the gladiator on his knee, so that we cannot ascertain at first sight to whom they refer.
M. Millin sucThe upperceeds, however, in settling what belongs to each.

M

The
conceived
SVS IVL. XV
.
of the gladiator's name, and it is impossible to complete it, because a great number of names have
the same termination.
The consecutive letters lUL. XV announce that the gladiator was of Frejus, and that he was fifteen
times victor.
Tlie letters M. 0. remain to be accounted for.
M. Millin proves by the joint testimony of inscriptions and authors, that tlie last of these letters, which has the form of the
Greek thela, is a fimercal letter, atuiouncing that a man is
He
dead, and that itjs employed even in Latin inscriptions.
thence
P 2

inscription
letters

SVS

is

thus

are

tlie last

:

.

:
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thence concludes that the mscription thus terminated by that
letter should belong to the kneeling and conquered gladiator
we learn also that he died in tliis contest, after having been
Another inference which
victor in fifteen other combats.
M. Millin draws from hence is, that the letter IM, which precedes the 0, cannot be supplied 1)y reading M'tss7is (sent back),
and that it nuist be the initial of the word AlyrwU/o, which we
The upper inscription bethus find in the list of gladiators.
longing as we have seen to the gladiator concjucred, the lower
ought to refer to'the conqueror his name is thus expressed in
:

HlPPOLYTVS,and

the letters which follow in bad preservation, belong to the words FO lUL. V. which inform us that this
M. Miilin here takes occaHippolytus was five times victor.

full,

sion to give an explanation of the singular Mosaics- of the Aibani
Villa, which Winckehnan has figured, but without any description.

The two combatants
fourth pair presents no difficulty.
their bucklers, and the conqueror, who has
lost his helmet, puts his liand upon his adversary as if to hold
him so as to receive the sword with which he is about to strike
The

have thrown aside

only one inscription here, aiid it is uncertain to
We read QVS lUL VI, Quintus
it belongs.
the Frejulian has conquered six times.
The fifth pair is remarkable from the two myrmillos being
armed v.'ith a trident, which is contrary to what has been transmitted to us respecting the gladiators ; viz. that the nnrmillo
was armed with a fork or trident {fusc'nm), and tliat he attacked

him.

There

is

whichof the two

:

the retlarms who held a net, or the troiis, who carried a round
This proves that customs varied
buckler and a crooked sword.
among the Romans according to times and jilaces ; and M. Millin
thence takes occasion to remark, that it is a general error with
all those who give treatises on the manners and customs of the
Romans, not to distinguish the sra at which the authors wrote,
whom they quote, and the country to MJiich they belonged, erroneously regarding as generaly usages which have been modified
by a thousand circumstances. Here alio tlun-e is only one inscription,

NITIMO

F IVL V, which

it

is

difficult

to

ascribe

The first letters are the termination of a
to either gladiator.
tiie otlicrs show tliat
proper name wliich cannot he. filled up
the gladiator was a Frejulian, and that he had conquered five
:

The termination of the proper name in O, which is
GalUc, confirms M. Millin in liis conjecture that the gladiators
in this bas-relief were Frejulians ratlier than Frioulians.
The last groupe also has no more than one inscription. We
there read the end of the name of one of tlie combatants which
terminates in A, and the letters IVL XV M, which inform us
that this Frejulian had coaquered fifteen times, and that he was
times.

a myrmillo.

Independent
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Independent of t!)ese inscriptions peculiar to each groupe,
there was another which occupied perhaps the whole length of
the bas-relief, and which probably contained an account of the
personage to whom this tomb belonged, and of the games which
were celebrated at his funeral there now remain a few words
M. Millin reads thus :
only, and part of these even is effaced.
MVNERE QViNTi AMPLiATi PUBLII FiLii SVMMO, and he interprets them into " tlu? last offices performed to Quintus Ampliatus, the son of Publius." This explanation he thinks is simple and natural, and he enters into a long discussion in support
this discussion was provoked by another inscription found
of it
a short distance from the tomb, and which has been placed on
its principal front because it was thought to belong to it, and
because it fits tiae place extremely well where it has been fixed.
If this inscription really belonged to this tomb, it was not Quintus Ampliatus, but one called Riccius Scaurus, a Duumvir, whose
and Ampliatus can only be regarded as the
ashes it contained
magistrate who superintended tb.e games celebrated in honour
of this Scaurus ; so that the fragment of the inscription in question* ought to be interpreted in this manner: "In the great
games which were given under the direction of Qiiinliis Ampliatus."
M. MiUin thought at first this last interpretation was
He
forced, and not conformal)le to the rules of good latinity.
inclined to think that the inscription which seems to ascribe the
monunlent to Riccius Scaurus, really could not have belonged to
Subsequently, however, the maimer in which
this monument.
the stone fitted the tomb, and the discovery of another inscrii)tion
found in the Easilicon, compelled him to change his opinion.
This inscription speaks of one Ampliatus, the manager of a troop
:

:

;

of gladiators.

It is

thus conceived

N

.

.

1<KST1

:

AMPLIATI

.

.

r'ERVM
FAMILIA GJ.ADIATORIA PVGXA
rVGNA XVI K IVN VENAT VKI.A
*'
Th? troop of gladiators of N. Festus Ampliatus will comCombat the XVI. of the Kalends of
bat for die second time.
June, Hunting and Hawking."
.

.

*

It

is

thus coiiciivfJ

:

lUCIO AV MF.N
SCAVllO
II VI u in
.FXVRUINES U;CV.M MONVM
(X) (X) IN tVSr.RK V.T STATVAM UQVESTR.
HillO. I'ONr.VDAM CENSVKllVNT
SCAVRVS I'ATER VILIO.
T(. Rici.iiis Srniiiiis son of A. of the IMeiipniaii tribe, Duumvir for the
admiiiistiiitiijii of ju-ticc; the Dccunoncs liiivc f:ivcn the liiouikI for the
moiiuuitiit,

of an

:iii(l

ciiiiLStriuii

'jijOO scbteices for tlic i'uiicra!, and ilecreed the fitctiou
.Scauius the fatlier t» his hon.
statue in the roriMii.

P

.3

Th«
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The second bas-relief whicli adorns the first tomb represents,
as we have observed, a chase, another description of spectacles
with vvhch the funeral ceremonies of the dead were accompanied.
We there see a raubit, a hare, and a stag, pursued by dogs, and
two htsliaiii combating with a bull and two boars.
The third bas-relief, and that which adorns the upper part of
the gate of entrance to the tomb, shows us four gladiators wliose
bodies are covered with plates of metal, and who bear helmets,
bucklers of diiferent forms, and cuirasses more or less ornamented. One of these gladiators is wounded ; the three others
One of the latter, who seems to have acted the
are standing.
chief part in the games, is led by a man habited in tlie simple
chlamvs.
He is perhaps the lanista, or chief of the troop.
M. Millin thinks with reason that this bas-relief refers like the

The
former to the games celebrated at the funeral of Riccius.
gladiators who are therein represented are probably the conquerors, four of whom only have been figured because the two
others are supposed to be killed, or their victory disputed, or
perhaps merely because the space has only admitted of the four
principal gladiators being represented.
M. Millin here introduces some interesting mutter as to the
passion of the inhabitants of Pompeia for scenic games, remarking the bad style of the figures upon the bas-reliefs in quesand commenting on the technical part of these bas-reliefs
and the general form of the tomb.
The second tomb abuts upon the first, and is only separated
from it by a wall. It is a round tower raised on a square base,
and surround'^ by a wall adorned with pilasters. The angles
of this wall bear cubes terminated by small pyramids, and decorated on one side with stucco bas-reliefs descriptive of funeral
ceremonies and the state of the soul after death these arc alM. Millin
legories like those usually seen on painted vases.
has figured two of these small bas-reliefs one represents a

tion,

:

:

woman, perhaps the wife of the deceased, who sacrifices to his
manes by oftering upon an altar loaded with fruit a patera and
on anfillet, symbols of the piety and purity of the initiated
other we see another woman who decorates with a fillet the
skeleton of the defunct, to indicate that, purified by the sacred
mvsterie», he will enter into the fortunate islands destined to
This explanation which
receive the souls of virtuous men.
M. Millin gives of these bas-reliefs is confirmed by the allegorical figures which are painted alfresco on the walls in the inside of the round tower, where are to be seen dolphins and
other sea animals, other symbols of the felicity which virtuous
men purified by initiation are to enjoy in the fortunate islands,
where their souls are conveyed by nymphs seated on these animals
a

:

:

:
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this tomb has no inscription ; the entablature only which
The name
contained it is to be seen in the middle of the wall.
of the person to whom it belonged is therefore unknown.
M. Millin has devoted three plates to the two tombs just
mentioned. The first plate contains the plans and sections, the
second gives the perspective, and in the third are figured more
at length the bas-reliefs with which it is adorned.
The third tomb is figured in the fourth plate, and the fifth
gives the minor details.
The general form of this tomb is very
elegant: it is nearly the same with the tomb of Riccius, but it
is of very fine white marble and has different ornaments.
It is
surrounded })y a wall absolutely similar to that of tlie second
tomb. We read the following inscrijition on the principal front
C. CALVEl^TIO QVIETO

nials

:

AVGYSTALI
HVtC OB MVNIFii ENT DECVRIONA'M
DECRETO ET POP\ LI CONSESV BlSEhLtt
HONOR DATVS EST.
" To Caius Calventius Quietus, Augustalis ; the honour of the
Bisellium was decreed to him by a decree of the Decurions and
the consent of the people, on account of his munificence."
M. Millin enters into some interesting inquiries respecting the
Bisellium mentioned in this inscription.
Notwithstanding the
learned and voluminous treatise of Chimentelli, entitled Mor/«07'
Plsanum de konnre Bisellii, and the labours of Noris and Mazocchi on the same subject, the former in his Cenotaphin Plsana,
and the latter in his TahulcB Heracleenses, p. 155, neithet the
use nor form of the Bisellium was known, and it was equally uncertain what was the meaning of the " honour of the BiseUium."
The torn!) at Pompeia now under examination is the first monument which affords us an authentic representation of this kind
of seat ; it is given under the inscription which we have cited,
and M. Millin has exhibited it separately in his fifth plate.
It
is a kind of bench capable of holding two persons, although it
was used by one only, and it was more or less ornamented, as
well as the cushion which was placed upon it: this is evident,
on comparing this bisellbim with that which will be found in
the next tomb described in the seventh plate.
As to the kind
of honour of which the lisellium was the distinctive mark,
M. Millin, in comparing the above inscription with that in the
fourth tomb, and with another which has been published by
Fabrotti, Insaipt. III. 324, deduces from the comparison the
following facts; viz. that tlie use of the biseU'mm was granted
to persons of high consideration ; that they had a right to sit
higher than the rest at the theatre, the forum, aud at public
games
P 4
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that this honour was decreed in the name
a decree of the Decuriones j that it was obtained

festivals

;

by public

services or by acts of munificence; finally, that he who
received the honour was afterwards entitled to the appellation
of Bisellarius.
M. Millin observes that all the persons mentioned in the inscriptions as having obtained the honour of the

bisellium were Aiigusfales, or Priests of Augustus, and he is inclined to think with Fabretti that this honour was peculiar to

them.

kind of distinction, he adds, was absolutely munigave no rank, no prerogative, and even no distinction
out of the city where it was decreed; this is the reason w-hy no
author h;is mentioned it, although it is contained on a great
cipal

;

Tills

it

number of inscriptions.
The principal iront of

t'le

tomb

is

agreeably decorated with

mouldings wbicli surround the inscription, and leaves of the
palm tree eiuvreathed form festoons around, the extremities being
adorned with rams' hec^ds. The two lateral fronts are ornamented
with crowns of oak leaves tied together with fillets.
Lastly,
on the small pyramids raised on tlie outer wall there are stucco
figures, the most interesting of which M. Millin has engraved
in his fifth plate.
Among them is Victory on a globe, holding
a garland or fillet CEdipus v.lio unravels the riddle of the
sphinx, and probably the same hero who rests after having explained it.
Beliind him there is a column on which his sword
is suspended by a belt, and this column is surmounted by a sphere.
These figures are emblems of the employment of life, the uncertainty of the future, death, and finally the mystical doctrine oT
the ancients.
The fourth tomb, as figured in the sixth plate, has an inclosure
similar to the foregoing
but the pyramids which terminate the
cubical stones ^v'^th which this wall is decorated are without
sculptures.
Tiie form of the edifice itself is nearly the same
with that of the tombs ofAmpliatus and Calventius.
In the
middle of the principal front we read this inscription;
NAEVOI.EIA LIB TYCHE SIBI ET
C M VNATiO FAVSTO AVG ET PAGANO
CVI DECVRIONES CONSENSV POPVJ,I
BISELEIVM OB MERITA E!VS DECREVERV.NT
:

;

HOC MONVMENTVM NAEVOLEIA TYCHE
LIBERTIS SVIS

LIBEATABVS Q ET C MVNAT. P FAVST F VIVA
PEC ;t
Naevolia Tyche, a freed woman, to herself and to C. Muna^
tills Fausliis, Aitgtisl .lis and Paganus, to whom the Decurions,
with the consent of the people, have decreed th^ bisellium, on
account
*'

:
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account of their merits. Naevoleia Tyche has caiised this monument to be erected while still alive, for her freed men, her freed
women, and for C. Munatius son of Faustus."
Under this inscription is a bas-relief representing the solemn
sacrifice which proliably took ))lace at the funeral of Munatius.
This bas-relief and the inscription have a very rich frame-worlt,
in the centre of which, and above, is the bust of Naevoleia Tyche
who constructed the monument. On one of the sides we see
the bisell'uim of Mimatius
it is less ornamented than that of
Calventius, and is placed within a frame-work of flowers and
kaves of the acavtlms. The other side has, in the midst of a
frame precisely similar, a beautiful marble bas-relief representing
a bark freighted with four funeral genii, who perform the office
One of these is in the act of ascending the princiof boatmen.
pal rope, and lowering the sail which two oth.ers are occupied in
furling on the yard
the fourth, who is standing upright, seems
to direct this manoeuvre, and to superintend its execution,
M. Millin regards t'lis manceuvre as an ingenious allegory of the
painful voyage which the soul is compelled to take in this life
after many storms, he observes, death offers a secure harbour,
and it is into this harbour that Naevoleia, who is stationed on
the pooj) covered like the shades of the departed with a longveil, is about to enter.
All these details are exhibited in the
seventh and last plate.
In the interior of this tomb, which is square, several vases of
a red earth were found, with figures on them in relief; these
vases appear to be Galli-", if Ave were to judge bv the nature of
the earth, the workmanship of the relievo, and the style of the
design
they completely resemble those which are found in such
almndance in France, Belgium, aiid Great Britain. M. Millin
does not think it more astonishing that an inhabitant of Ponfpeia should possess Gallic vases, than to see nowadays at Naples
porcelain from Saxony, Sevres, China, and Japan,
(ilass phials
have also been found filled with a reddish water which had probably contained an animal substance.
These were so well
closed up, that the liquor was not evaporated, and it had a nau:

:

:

seous taste.
Close to the entrance of the tomb is one of these marble pilasters surmounted by a ball, which are very common at Pompeia.

These marbles are generally sawed throughout their whole length,
and they bear an inscription; M. Millin has engraved one of
them in the first plate. These stones were simple commemorations
M. Millin thought at first that their iorm was allegorical,
and a symbol of Fatality, expressed by the sphere, which Lachesis
\ises to draw the horoscope of men.
Snbse([uently, however,
it was found that there was the representation of liuman hair
:

behind.

:
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which proves that these were heads sawn half through,
the back pait having still the mark of the hair, and the flattened
These heads are thus figured in
face hearing an inscription.
the work of M. de Clarac, entitled "Pompeia," and in that of
M. Mazoi. M. Millin gives in a note the inscriptions which he
remarked upon these stones.
Close by the monument of Naevolcia there is also an inclosure, within which instead of a tomb is a tricliniuvi, which was
probably one of its appendages, although there is no inscription
to make it known, nor any communication between the two
monuments. This Iriclinimn is built of brick, and covered with
stucco it is of a sloping form towards the walls, and rises towards
It w-as destined to rethe square table which is in the middle.
present the funereal repose, of which mention is so often made

behtftd,

:

in ancient inscriptions.

We now

come

It is also figured in

the

first plate.

tomb described by M. Millin, and
This tomb is in the
the first plate.

to the last

which is also engraved in
form of an altar, and is built of (juadrangular stones carefully
hewn. On three sides of a square stone is this inscription in
beautiful characters

M. ALLEIO I.VCCIO LIBELUE PATRI
AKJ)IM II VIR PRAEFECTO QVINQ ET
M ALLEIO LIBELLAE F DECVRIOM VIXIT
ANNIS XVIl LOCVS MONVMENTI PVBLIC»
I>ATVS EST ALLEIA M F

DECIMILLA SACERDOS PVULICA
CERERIS FACIVNDVM CVRAVIT VIRO
ET FILIO
" To Marcus Alleius Luccius Libella, the father, ^Edile II Fir,
prefect for five years, and to Marcus Alleius Libclla, his son,

The ground for this monument
Decurio, Vv'ho live(J 17 years.
was given bv the people. Alleia Decimilla, daughter of M. public
priestess of Ceres, took care to see it executed for her husband
and her son."
M. Millin here terminates his present labours and with the
generous feelings peculiar to a man of true genius and learning,
he informs us that he would have been still more ample in his
details, but for an intended publication by M. Mazoi, to be
entitled " The Ruins of Pompeia," and which is now in the
;

press.

M. Millin, with all the fire of a classical antic^uarian, thus
expresses his indignation against those who have defaced many
of the beautiful monuments of Pompeia, by chipping off fragments
or carving tlieir names upon the most conspicuous places. With
this honest effusion

we

shall

close our account of his valuable

work.

« The

:
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committed at Pompeia are
would seem as if the mania of destruction
was added to the effects of an insane admiration, so as to leave
Wicked and foolish persons are in the habit
nothin.2; behind.
Preof breaking altars and columns, and defacing ornaments.
tended amateurs, ridiculously zealous, profit by the absence or
inattention of tiie guardians, and even sometimes display their
foliy and cupidity by trying to remove bronze letters, or to detach portions of Mosaic work. As iv is, these Mosaics are spoiled
bv having the dust scraped off with which they are covered in
The finest paintmgs are
winter, to show them to the curious.
defaced by incautiouslv washing them with a view to make their
But what shall I say of the odious mania
colours appear richer.
spoliations which are daily

tnilv afflicting.

It

with whicli some travellers are seized, of writing their names
with a pointed instrument, not omitting the place of their birth,
It is even
and the dav of their mischievous visit to Pompeia
fortunate tJiat they do not always add the names of their sweethearts
In regarding this sad mixture of names of all nations,
we may suppose we are reading the registry of the grand assembly in Pand3emoniu\n, or of the general meeting which is to
It is painful to reflect
take place in the valley of Jehosaphat.
that the names which disfigure tlie beautiful coloured stuccoes,
the finest paintings, and the most elegant arabesques, do not belong to the lower classes of society, whose want of education
might excuse them. We find, on the contrary, the names of a
great number of persons very well known in the world, well
a long
I have collected
educated, and of distinguished rank.
list, and if I should publish it I should be accused of a want of
decorum I should be doing nothing more, however, than contributing to introduce these aspbcnid a little sooner to the temple ofglorv, and giving them a little more of that celebrity which
Woidd it not be possible, for instance, to prohibit
they desire.
all entrance into the houses and other buildings of Pompeia, to
those who are not attended by a guardian, leaving the streets
Why not inflict, severe penalties upon those
only free of access ?
who touch these monuments with profane hands ? A large fine
ought to be imposed on those who carve their names on the
stucco or stone ; nay, I could wish that the exaction of the fine
and the name of the transgressor should be publicly announced
I could wish also that they would..,
in the Neapohtan Moniteiir.
allix to the article the following verse of Martial
" j\()mii);i stulloriim stdiptr in iiuenia loguutiir."
!

!

:

" The names

of fools are always to be found on the walls/

Mr. T. F. Forster has in the press a work entitled Flora TonA Catalogue of Phuits grown in the Neighbour; or,
hood of Tunbridgc Wells.
Irigiensis
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ATMOSPHJiRIC PH^EXOMEKON.
V-/N Sunday night the 11th of September, a luminous arch extending from the \^•estern to the eastern horizon was visible to
the inhabitants of the greater part of Britain and Ireland. This

phsenomenon, interesting from

tlie

in tlie present instance, rendered

rarity of

still

its

occurence, was,
in op-

more so from being

position to the received notions of the causes which produce

and the season of

it,

has been supposed that
they appear only at the full of the moon, and are occasioned
hy the refraction of her rays in drops of rain. Now the bow in
fjuestion appeared four hours befora tlie rising of the moon,
v.-hich, instead of being at its full, was 26 days old, and there
was no rain at the time, the evening being unconnnonly serene,
the sky unclouded, and the air rather dry and frostv than humid ;
the thermometer at the time standing at 50, and the barometer
rather above 30.
The stars during the continuance of the bow
were particularly brilliant, but some time after its extinction
they became dull.
Our informant first observed this phjenomenon at 20 minutes past eight. It was a strongly merked and
rather luminous band, less in its arc than the Iris Solaris, and
without any variety of colour ; it was at that time some degrees
above Orion's dagger, Avhich appeared to be nearly the centre of
the arc ; at 40 minutes past 8 the north-west limb was fainter
than the other, and the whole appeared to decline ; at S. 50. it
became broader, and covered the first star in the dagger at 9 it
extended to the middle star, contracting and fading at its extremities ; at 5 minutes past 9 it was barely discernible; and at
10 minutes past 9 was totallv dissipated ; large light patches
Avere, however, seen till nearly 12 o'clock, about, but more particularly above, the space Vi-hich the bow had occupied. A smart
frost took ])lace during the night; the tliermomcter at 12 had
fallen to 47.
Although our informant, at the time of viewing
this bow, could not distinguish any clouds or mist, yet, on his
approaching the citv from the southward, between se\en and
eight o'clock in the evening, he observed a dun- coloured and
rather den5e vapour, suspended over the town, rising in the south
to a considerable height, and, as he supposed, formed by exhaWhether this vapour had dissipated at the
lations from the city.
time the bow ap])eared, or, if not, whether the vcsiculae of
which it was com];osed, and which were so small as not to obscure or even dim the brillii.ncy of the stars, were sufficient to
refract the rays of light passing into them, lie professes himself
incompetent
its

appearance.

It

;

—

Detonating Balls.—^School of Phijsic
jncompotent to decide.
})een

uncommonlv

fine,

formant wrote, was

for a fcTtni£;ht previous

and the day following, on which

balls,
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same.

DETONATING BALLS.
for some time been
a chemical experiment, are now sold

These
tures as

tlie

The weather

in Ireland.

which have

exhibited at Lecin

some shops

in

London. V/e are sorry that they should thus be put into th«
hands of children and foolish people. They are formed by inlittle glass bulbs about a quarter of a grain of fulminating silver, and then covering the bulb with thin paper pasted
Children by putting them into
all over it to secure the ori.uce.
their mouths may be much injnred by their explosion
received
into the stomach thev would cause death.

closing in

—

SCHOOL OF PHYSIC IN IRRLAND.
of Medical ."Students is committed to six ProThree of these, viz. the Professors of Anatomy, Clic-

The Education
fressors.

and Lotanv, are on the foundation of Trinity College,
and are called the University Professors. Tlie other three, viz.
luistrv,

the Professors of tlie Institutes of Medicine, of the Practice of
Medicine, and of Materia Medica, are on Sir Patrick Dun's
foundation, and are called the King's Professors.
The Lectures on the above subjects commence on the first
Monday in November, and terminate on the last day of April
in the succeeding year. Dis-rections and Anatomical Demonstrations begin w^ith December, and end early in tiie follov, ing April.
The Lect\;rps on Botany commence on the first Monday in May,

and

continu.e to the

end of July.

The Terms of attendance on each Course of Lectures are four
guineas,
The Terms for Dissections and Anatomical Demon-

—

for which also, half of a subject for
;
Muscles, and half of another with the Bloodvessels injected,
are furnished.
The Student is likewise at hberty to dissect an v
number of subjects he may procure at lis own expense. For
the use of the Dissecting-room daring the Season, without Subjects being furnished, and for tlic Demonstrations, five guineas
are paid ; or for the Demonstrations alone, four guineas.
The Students in Botany have the use of one extensive Botanic
Garden, and access to another in the immediate vicinity of
Dublin. The opportunities of acquiring a knowledge of other
branches of Natural History are also very considerable, especially
of Mineralogy, bv means of the valuable collection of Leske which
is open to the public.
Tlie Clinical Hospital, belonging to the Scliool of Physic, i«
supported bv a large endowment of the late Sir Patrick Dun.

strations are six guineas

tlie

It

;
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It is calculated to contain above One Hundred patients ; from
which number, Thirty are selected for the purpose of Clinical
Each of the six Professors acts in
Instruction and Lectures.
succession for three months as Clinical Lecturer and Physician.
A large Library of Medical Books bequeathed by Sir Patrick

Dun

appropriated to the use of the Students attending the
Fee for one year to Sir Patrick Dun's Hospital is at present three guineas, which includes the attendance
en the Practice of the Physician in ordinary. The Terms for
each Course of Clinical Lectures are three guineas.
is

Clhiical Hospital.

Decrees

in Tiinhij College.

—There are

dical Students in Trinity College.

Two

Those of

Classes of Me.,

oi>e Class are

ma-

Three years afterwards, on proMatriculation, and of their having
attended Lectures on Anatomy with Dissections, Lectures on
Chemistry, Botany, Materia Medica, the Institutes and Practice
of Medicine, the Clinical Lectures and Practice of Sir Patrick
Dun's Hosjjital, they are examined by the Six Professors, and
obtain a Diploma from Trinity College to practise Medicine.
This Diploma confers all the advantages of the Medical Degrees
taken in the Colleges of Edinburgh and Glasgow.
The other Class of Medical Students in Trinity College go
Three years
through the regular Academical Course of Study.
after taking the degree of Bachelor of Arts, having likewise
completed their Medical Education, they are admitted to an
examination before the Regius Professor of Physic, and the Professors of Anatomy, C^hemistry, and Botany, in the LTniversity
and after performing the usual Academical Exercises, they take
Upon sufficient Standing,
tlie Degree of Bachelor in Medicine.
writing a Thesi«, and undergoing a second Examination before
the Medical Professors of the Uiiiversity, the Degree of Doctor
These Degrees rank with those in the
in Medicine is conferred.
Universities of Oxford and Cambridge.
As qualifications previous to examination for the Diploma, the
Certificates of the Professors in Edinburgh are admitted for any
triculated in the L'niversity.
ducing Certificates of their

three of the Courses rccjuired to have been attended, with the
exception of the Clinical Lectures, which must have been in the
School of Physic in Ireland.
Certificates of attendance on the Professors in the School of
Physic in Ireland are received in the Universities of Edinburgh
aiid of Glasgow, as giving standing in those places.

I.EfTUUES.
Pettigrew, F.L.S. will conunence a Course of LecHuman Anatomy and Physiology, adapted to the
The Course, to be
.\mateiir, on Friday the 2hth of October.

Mr. T.
tures on

J.

Meteorology.
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conipiised in 18 Lectures, will be delivered on Wednesday and
Friday Evenings, at Half past Eight o'clock precisely. Admission to the Course, Two Guineas.
The Introductory Lecture
will consist of a general View of the Animal Structure.
Particulars respecting the
plication to the Lecturer,

No.

Lectures

may be

obtained by ap-

3, Bolt Court, Fleet Street.

Meteorological Observations.

Since the 24 th ult. I have not been able to keep a regular
journal of the weatlier.
The greatest part of the time 1 spent
at Hastings, on the Sussex coast.
The weather has been variable, with no remarkable circumstances.
There were several
observations on the clouds which I made by the sea-side, which
1 shall take this occasion to mention, as they may be iuterestinj:
to the nepheological reader.
I noticed that the cumuli when over the sea
Vt'cre lower down
than those over the land at the same time, as if the diurnal vapour plane extended higher above the land than above the surface of tlie ocean. When the same clouds passed over the land,
they seemed to rise somewhat higher.
Among the colours which

the clouds refracted on difrerent occasions, but particularlv with
east wind, I noticed the frequency of a sea-green tinge in
the
cirnis and other light clouds.
I have seen this before on land,
though less frequently than in maritime situations. The first
impression on my mind was, that the evaporation of sea-v/ater in
which some salts might ascend, might possibly be the cause of

the glaucous colour of the cloud.
I think, however, it must have
been owing to some peculiar refractive power originating in the
structure of the cloud, and not to any colouring matter ; as it
was only in certain situations in respect to the setting sun that
the green colour was seen.
Some small meteors or falling stars
of the common kind have happened in clear nights with east

wind.

After

easterly

;

some days of very clear dry weather, and wind
on the 19th of September the sky became full oi cirnis,
cirrocumiilns, and cirrostrafus, with rain 'at night.
The 20th,
21st, and 22d, warm, and wind SW, and gentle showers. This
tvening (the 23d) we have had a tiumder shower about nine.
Clapton,
Sept. 23, 18J4.

Thomas Forstkr.

—

P. S.
I shall be obliged to any of your correspondents who
can favour me, through the medium of 'the Philosophical Magazine, with a scientific account of the luminous atmospheric phaenomenon mentioned in the Chester newspaper of last week. It
must have been a kiiid of aurora barealis.

Mrnr.oRo-
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Geological Description of the Neighlotirhood of
Bristol.
By W. H, Gilby^ Esq.

To Mr. TiUoch.

—X

SfU,
HE paper which I have ventured to transmit to you,
contains a geological description of the neighI:)ourhood of Bristol.
Some time after I had commenced my inquiries, I saw for the
first time Mr. Tovvnsend's very valuable book " On the Character of Moses established for Veracity as an Historian," wherein
I found interspersed throughout the body of the work much important information respecting the structure of this quarter.
Admirable as his descriptions are, it appeared to me that some
interesting particulars, having perhaps no immediate relation to
his conclusions, remained yet to be detailed.
In the paper that
I have addressed to you, I have endeavoured to supply those
particulars, and to give, a more connected account of the formations in tliis quarter ; and should it appear to you to be worthy
©f a place in your Journal, you will oblige me by inserting it.
I

am.
Very respectfully yours,

York Crescent, Clifton, Bristol,
September 'U, 1814.

W. H.

GiLBY.

rocks in this quarter may be divided Into those that arc
and those that lie unconformably ia a horizontal posiIn the following detion upon the tops of the inclined strata.
scription I shall hrst speak of the inclined strata, and l)egin with
the limestone and its accompanying formations, wliich range
round the country somewhat in an elliptical form. I shall theit

The

inclined,

speak of the coal-measures which this ellipsis incloses. The
horizontal strata will then be treated of; and I shall, lastly, enumerate those minerals which occur partially, or in veins, in the
preceding formations.
The rock which forms the most prominent feature in this
quarter, and gives rise to all the bold and picturesque scenery
which many jjarts of tiiij} country are remarkable for, is the gray,
compact, mountain limestone. Mr. Townsend hais very accuIt ranges
rately described the diiferent localities of this rock.
round Bristol in almost every direction, and forms, in fact, an
irregular kind of basin, of which the most northern points are
the hills about Thurnl)ury.
On the east it is well observed in a
continuous range at Wickwar and Sodbury ; and in a very bold
jnauner at Week, about half way on the upj)er road to Bath
from
Vol. 44. No. lyS. Of/. 1S11.
Q
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from Bristol.
It is wanting on the south-east, in the distance
between Bath and Elm near Mells, where it reappears and
constitutes the whole of the Mcndip Hills, which run east aiul
west to the south of Bristol.
On the west it runs in a wide
ridge whicii commences ahout three miles to the north-east
of Langford, and continues to within about two miles of
Bristol.
On the north-west it is seen at Clifton and WestIndependent of this limestone ellipsis there is a subbury.
ordinate range which begins from Leigh and Asrhton Downs,
and runs towards the Channel above Belmont, Wraxal, and
Tickengham. The inclination of the limestone wherever seen is
always at a considerable angle, being never less tlian 35°. At
Week the strata arc elevated to an angle of at least 65°. At the
Mendips near Langford, and on the road near Westbury, thw
dip is seventy; and in some parts of Blais Castle grounds th«
'strata may be said to be completely vertical.
It is very remarkable that the direction of the dip varies as
ferent parts of the basin.

At the north

we observe

it

at dif-

tothe east, at Sodbury, due west.
On the
south, at the Mendips, they incline towards the north.
This,
however, is only to be said of that ])art of the range which lias
Avards the south.

a northern

the, inclination is

On

aspect; for that portion of the south part at

and the

Cheddar

above Wells and Axbridge, are observed to
incline towards the south.
The Langford road passes along the
westward ridge, and wherever the dij) is seen, it is towards the
east and at Barrow, where there is a large quarrv, it is due east»
There are some places, however, where we find that the inclination does not conform to this arrangement.
If \ve diverge froni
the Langford road, and come any where upon the brow of tlie
lidge above Brockley, Backwell, or Bourton, we find the dip
completely altered ; instead of its being as it is on the Langford
road eastwards, we find it almost due north. This part of the
range forms, in fact, the southern boundary of the Nailsea coalfield, which lies between it and the oj)posite range, passing above
Wraxal, Belmont and Tickengham, v,here the dip is always tending towards the south. We therefore find the Nailsea coal^
iield shut in by two barriers, each dipping towards the other.
From Clifton to Westbury the limestone sinks towards the southeast, but about half a mile beyond Westbury the inclination i»
to the north.
If we go from this point westward towards Kingweston Hill and Pinfield Point, we find the same dip to prevail.
It is probable that this variation in the dip is connected with
some coal formation in the plain be!o\v. I am confirmed in this
idea by having observed at Patishead along the point the micaceous sandstone or Pennant stone, which is always in this country an unerring index of co^,
Cliffs,

hills

;

The
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The magnitude

dom

of the hmsstone strata
are less than three feet in thickness,

they sel;
and frequently they

is

various

are observed to be six or seven feet thick.
We sometimes see
the beds of a black colour, from a deep impregnation of bituminous
matter, in which case they exhale a foetid smell when rubbed similar to that of sulphuretted hydrogen. It should be remarked,
that tiie beds are sometimes very much traversed by contemporaneous veins of calc spar. It is not uncommon to find these
veins of great thickness, they then approach to the character of
true veins.

In

some places we

sandstone of a

find a highly indurated

grayish and oftentimes of a reddish colour and splintery fracture

upon and

resting

dij^ping in a conformable direction with the

A!)out Clifton

limestone.

forming' several

hills.

it

is

rather extensively distributed,

Paragon Buildings are

built

upon

it,

and

it

behind this row that the junction of the sandstone and limeYork Place also stands upon it,
stone can verv well be traced.
from which spot it continues and forms the whrde of Brandon
Hill, and much of the space between Brandon Hill and Paragon
is

Buildings

composed

is

of this

rock.

We

likewise

trace

it

through Mr. Tynclal's Park, and on Kingsdown.
In all the above-mentioned places it reposes upon the mountain limestone, as

is

the case also at

Week.

It is

likewise seen

Almonsbury Hill, in the cross road leading from the
Gloucester to the Old Passage road, and in several places about
Olverton.
Besides the indurated sandstone, which perhaps
according to the Wernerian nomenclature should be called a
qnartzy sandstone, and which, as far as I know, is only met with
above the limestone, there are two other rocks which occur but
partially, and lie below the limestone in a conformably inclined
position
a siliceous pudding-stone and a red sandstone.
The relation which these rocks bear to the indurated sandstone
and limestone is beautifully displaved by the section which some
at the foot of

—

grand convulsion of nature has made of the rocks below Bristol.
If we follow the path on the left side of the river Avon, where
the stratification is best observed, we observe these formations
occurring in regular succession.
The first rock that comes in
view after passing the ferry at Rowniiam, is the indurated sandstone, which at no great distance ceases, and is observed resUng
upon the hmestDne. The limestone then commences and continues uninterruptedly for about two miles.

Opposite Cock's

terminates, and then succeeds the puddiiig-stone, the
matrix of which is a grayish-white sandstone cementing round
pebbles of quartz.
In some of the beds the gravel is so abundant that the matrix is hardly to be perceived, and in other
Folly

it

ntrata it

is

so thinly distributed that the rock better deserves
the
2

Q

A
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of a sandstone than pudding-stone.

From

the river

side tlie pudding-stone can be traced crossing the road a httlu
Leigli.
It is tlicn (or some distance lost on accoxint of
the cultivated state of the country, but in the hills near Pill and
St. George's it is very distinctly seen, and can be followed beyond Porthurv. In this route the pud(Jiiig-stone is always seen
dipping under the limestone agreeably to its inclination.
We now return to the stratitication at the river's side. Beyond the pudding-s'tone which continues for about 200 yards,
\\c arrive at the red sandstone of a fine friable texture, and
containing spangles of mica.
We can follow this rock northwestward from the river, and always see it sinking under the
pudding-stone.
It is exposed in n)any places in the space between Leigh and Portbury, and I have remarked this rock underneath the limestone at Mendip Hills in the path leading

below

from Langford to Shipham.
I have been thus particular

in describing these formations, as
they absolutely exhibit a counter part of those that exist in the
I had
south of Herefordshire, along the skirts of Dean Forest.
lately an opportunity of investigating the geology of the hilly
country in the neighbourhood of Ross, and could not but be very
much struck with the almost perfect identity of the series I have
The lowest strata of
just now described with that near Ross.
which those hills were composed was the red sandstone I have
Then succeeded a sihceous pudding
just been dwelling u))on.
consisting of rounded pebbles of quartz, united by a sandstone cement, and above the pudding-stone lay the mountain limestone.
It is probable that the same stratification obtains in the country about Chepstow, for the mountain limestone is seen to prevail there, and I observed that Tintern Abbey is built of the red
sandstone, which I was informed was quarried from the neigh-

bourhood.

Having now fully described t.he limestone and the relation
which the other inclined strata bear to it, I have next to speak
It is alof the country which the limestone ellipsis incloses.
most entirely an extensive coal formation, in which the coal either
occurs in regular basins, or in veins following each other in quick
succession, without being arranged in any determinate form.
Mr. Townsend has described a very beautiful instance of the
first kind of formation on the north-east side of Bristol, the
outer range of which will be described by a line beginning at
Iron Acton, and drawn through Vatc, Wapley, Pucklechurch,
This basin is about
Mangotsfield, Hambrock, and Frampton.
five miles in length and four in breadth, and in every part of its
circumference 1 found the coal and its accompanying strata

tending to a

common

centre.

The

Nailsea coal-field which ia
inclosed
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two ridges of limestone, as described above, is,
Mr. Townsend, another instance of the basin-

inclosed by the
according?' to

shaped formation of coal. In other parts of the counti7 the
coal does not occur in any regular form.
Kingwood, from which Bristol has been so long supplied with
coal, is a tract to the cast of Bristol, about four miles broad.
In this space the coal beds are very numerous, and follow each
I have been informed by seother in very quick succession.
veral old colliers, that in this district there are upwards of thirty
veins of coal.
A gentleman of my acquaintance told me, that
his estate at Kingwood, in breadth about 1100 yards, contains

twelve veins of coal, four of which are six feet in thickness.
in general are not of any considerable thickness, and
are always inclined seldom Ic^s than 26^ or 30", and the prevailing dip is to the south, as is also the case with the veins
worked at Bedminster. It sometimes happens that the veins
are much impaired in quality, and sometimes completely in-

The beds

tercepted by a loose kind of rubble, but faidts of this kind
The most remarkable
are seldom of any consideraljle extent.
instance in this district of a fault, that I am aware of, is in some
collieries belonging to the Duke of Beaufort, about two miles on
the Pucklechurch road, where the coal is thro'vV7i into a saddleshaped form. On one side of the saddle a sliaft has been suidi
which meets with the coal at the dc])th of 147 fathoms. The
strata that accompany the coal consist of micaceous sandstone

(Pennant stone), indurated clay, here called duns, and bituminous shale. The micaceous sandstone is met with most extensively, and occurs in beds of great thickness.
I know of pits
that are sunk upwards of 20 fathoms through it.
It is very
well exposed in many quarries about Bristol, and is seen to great
advantage along the bank of the river at Crew's Hole and Hanham, where it forms high and beautiful cliffs. 1 shall omit mentioning any particulars respecting the collieries at Stowey and
Farrington near the Mendip"*, as they have been fully described
by Mr.To'.vu'^fiid, and bv a .Mr. Williams, in the xxxth volume
of the Philosophical Trausactimis for 171f.
Having now described the inclined strata,
notice of a class of rocks which

is

^

next to take
always seen lying horizontally
I

Iiave

upon the tops of the elevated strata.
In Farcy's Derbyshire and Mr. Townsend's work above alluded to, this series, which is distributed over great part of the
.?outh of England, is fully detailed.
I shall mention generally the
places where in this neighbourhood the different members of this
rlass occur, and the relation they bear to each other.
The
lowest beds of this arrangement and those which rest immediately upon the incliired rocks are described by Townsend and

9

"i

others

A
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under tlie name of red ground^ because thev are always
covered by red soil, and niaiiv of the beds are deeply impi egnated
with that colour.
The rocks of the red ground are reprcsetited
by Farey as being numerous in this cjuarter, iiovvever, they may
very well be reduced to t^vo
a limestone breccia and a calcareous sandstone:
The breccia consists of angular fragments
of limestone, hornstone, &c. cemented by a calcareous basis.
Wherever it occurs, it is always seen resting imme<liately upon
the inclined formations.
It is sometimes wanting, and instead
others

;

—

of it we find the calcareous sandstone, which is very well seen at
Slapleton, where it rests immediately upon the Pennant stone ;
it has also been cut through in making the new course of the
river.
sometimes meet with the breccia and calcareous
sandstone together, as on Clifton Down near the turnpike, and
among the Mendip Hills in the path leading from Langford to
Shipham.
Of the two fornuitions the breccia is always the
lowest ; the best examples of this bed are about Pill and Portbury, where it is superimposed upon the red sandstone.
Above the beds of the red ground, we have what is provin-

We

cially termed lyaf. which is a liir.estone sometimes of a grayish,
but more commonly of a blueish hue and dull compact fracture.
It is a peculiarity in this rock to occur in strata of about a foot
in thickness, which have generally interposing seams of clay or

The lyas lias extensive localities in this quarter. It is
quarried in many places in ihe tract between Bristol and Dundry,
on the road to Bath, and in many parts of Kingwood ; we see it

'marl.

abundantly on tlie Gloucester road.
About Wells it rests upon
the red ground, and at Aust Cliff it is situated upon claystone,
probably one of the upper beds of the red ground.
I
could
readily multiply these instances, but I believe tliese will be sufficient to s.how its general disposition in this quarter.
The next formation is the inferior tiolite, a variety of the Bath
freestone.
I have no where viewed tliis rock in situ, except at
Dundry Hill, where we have a favourable example of it. In
walking from the village of Bedminster to the top of Dundry
I-^ll we can trace most beautifully the relation of tlie three formations just now described. About Bedminster and at the sides
of the new river we have the calcareous sandstone ; between
Bedminster and the Hill the lyas everv where comes into view,
and even forms the lower part of the liill. On the top near the
church and among the caves the inferior oolite is well displayed.
The next member of the series in this district is the Bath freestone, or great oolite, which surrounds Bath in almost every
direction.
There are also large quarries of it about three
miles bevond Sodhury, near the Cross Keys.
Of the series which
lie next in succession, I have no where seen any examples in the
cou^itry
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countrv which has been the subject of my examination. I am
informed, however, that the chalk which hes above the great
ooHte begins to appear a short distance beyond Bath.
I have now to treat of those minerals which are found partially
or in \'cins in tha several formations I have described above.
Hor7islone or Petrosilex.
This mineral I have foimd in
distinct beds on the top of a hill above Ashton, where it rests
upon the indurated sandstone, and is of a red colour from a deep
impregnation of iron, and possesses an uneven fracture. At Sodbury this rock is seen upon entering the town, where it lies in

upon limestone.
Quarlz crystals of great beauty and

distinct strata

rich variety of colour occur in veins of clay ironstone travei^ing the limestone. The
crystal is commonly a six-sided pyramid, which is very freciuently
double.
Celeitine or sulphat of stroniites is contained in veins in the
claystone at Aust Passage, and it is from hence that the finest
and best crystallized specimens are obtained. It has been found
in other situations massive and radiated.
Hcematite. Good specimens are obtained from veins in limestone and Pennant stone.
Gypsiun, both massive and fibrous and in the state of selenite,
occurs at Aust Cliif, in thin seams in the red claystone lying be-

low tlie lyas.
Sulphate oflarytes.
fossil in

I found crystallized specimens of this
masses of limestone tliat had been quarried near Harp-

tree.

Calamine and Galerja. These minerals have been found in
thin seams in the limestone of Durdliam Down, and at Clevedon.
Tlie brass v.-orks at Bristol are chiefly supplied with calamine from Shipham, a village among the Mendip Hills, where
it occurs in beds beneath tl'C limestone breccia.
Al/irh^ane^e iias been menlioued by Townsend, as being procured from the Mendips.
Compact felspar, l Jpon visitiiig some time ago the Druidical
stones at Staunton Drew, I was very much surprised to find

them composed

was perfectly unaware had anv
breccia and compact felIn returning a short time since from an excursion among

existence in
spar.

of rocks wliich

tliis viciiiity

—a

I

siliceous

the Mendip Hills,

I
passed through the village of Harptree,
was very much struck by ol)serving about half a mile on
this side Harptree, masses of compact felspar exactly resembling
the blocks at btaunton Drew, which had been brought together
for the purpose of repairing the highway.
All the information
I could learn respecting them, was, that they were taken from

and

I

Q4
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ths adjoining fields, where I saw large slabs of them lying upon
the surface, havuig been turned up by the plough.
The cultivated state of the country prevented further examination others
vise I have little doubt that the compact felspar would be found
in sUit, for the masses here were in nothing different as to composition from the blocks at Staunton Drew,
Oromiic Rerjiains. After the very elaborate manner in which
Mr. Townscnd has treated this sul^ject, I should only be repeating his observations were I to attempt to add anv thing.
There
:

.

is,

ho\vever, one curious fact

•mention.

It is,

which

that although

we

I

believe, he has failed to

find the fossilized remains of

the encrlniis so extensively distributed in the mountain limeetone, and a prodigious abundance of shells chiefly anomice and
pectens ; yet in the indurated sandstone lying upon, and the other
formations below the limestone, this sort of petrifactions, as far
as I can observe, does not appear.
I had once or twice seen in
cabinets at Bristol, specimens of a fine-grained friable red sandstone a])Ounding in delicate impressions of a spinous anomia,
and I was quite at a loss to know v/here this substance occurred,
till I found it under York Place, ajiparently filling fissures in th.e
indurated sandstone. A friend of mine the other day sent me
a specimen of indurated sandstone containing the impression of
the bark of a pine, which is the only instance of that kind of
stone (as far as I know) containing in its substance any thing
like an organic remain.

XL. On

the variable Action of the Electric Colinnn.

By Mr.

J.

To Mr.

A. Deluc.
Tilloch.

Sir,-- X OUR number for June last contains a paper of Mr,
Ronalds's, which could not but interest me, as it relates to the
variable action of the electric column.

This varia!)]eness de-

pends on ia3,ny causes, with respect to one of which we do not
agret and it will be ;he object of this paper.
I have 'ound in my experiments, that an increase of moisture
Mr. Ronalds is of a difdid increase the action of the column.
ferent opinion ; but as he describes the experiments from which
he conclude that moistiire has a very little effect on that aciiun, it will he easy for me to show that this disagreement between us results from a mistake on his part, and that his cxperimf nts, though very ingenious, according to his idea of the subject, are quite dissimilar to those whence I had derived my con,

clusion .
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show that Mr. Ronalds did not
could not refer but to the column
which I had described, of which an essential circumstance is,
that it is in coninmnication with the outside air, and thus influenced by its degree of moisture ; whereas Mr. Ronalds's experiments have been made with one of Mr. Singer's columns
of 1000 gronpes inclosed in a glass tale: that tuye therefore

One

single circumstance will

understand

my

meaning.

I

precluding the action of the exicnal air, the inclosed column
I do not
cannot be affected by its changini;- degree of moislurt.
doubt that, when Mr. Ronalds shall consider tr.at difference between our experiments, he will judge that the results which he
relates in his paper, though interesting in themselves, cannot be
opposed to mine : but I must come to particulars, because they
will contribute to a further explanation of tiiis new physical ap-

paratus.

The

action of

number,

Mr. Ronalds's column was indicated by the

in a given time, of the strikings of the gold-leaves in

aa

in his second experiment made under a glass reelectrometer
ceiver, the strikings having been five in the beginning, while the
lajiirometer was 41", and the thermometer 53-}, the strikings
were reduced to three, when the hygrometer ascended to 41y,'
:

and the thermometer descended to b'o^ which experiment appears to favour Mr. Ronalds's idea, that the increase oi moisture
But in
rather »lessens than increases the action of the column.
this experiment the column being inclosed in the glass tube, the
increase of 7noisture took place on the surface of tiie latter, wliich
produced an increase of conductive faculty for the electric Jiuid
on that sm-face, which lessening the difference of electric state of
its extremities, diminished consequently its eiTect on the electro:

meter.

The

tlrird

experiment,

sliows a case in

me

which

I

iii

room was gradually heated,
made a mistake, pointed out
one of my ex])eriuirnts, when the

wlilch the

had

jjartly

In
by Mr. Singer.
fell on my column, tlie nuinber of strikings sensibly
increased, and returned gradually to their former number when
the sun-rays ceased to fall on it this effect I attributed eutirely
to tlie action of the sun-rays themselves ; Ijut Mr. Singer conceived that it was only the effect of heat thus increased in the
column.
I considered this explanation as deserving to be submitted to direct experiments ; I have since long observed the
column under this point of view, and found that the increase of
heat had a great influence to increase the vumber of strikings.
I'ut this is not an effect so simple as I thought it at first; for,
with the sanic increase of hcnt, I liave found great dirterences in
Jhc increase of the cojrespoudeut uumler of strikings ; which
circumto

sun-ra?/s

:

-
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continue to think must be owing to the difterencrf
in the electrical state of the amli'dut air ; and thus the column
is, as I had found it in my first observations, an aerial electrO'
But too
scope, which property Mr. Ronalds had also surmised.
many causes interfere with that state of the ambient air, to distinguish that effect with certainty ; and it will require a longer
study of the variations of the effects by different circumstances,
in order to assign the true influence of each of them.
Mr. Ronalds's experiment 7 is a confirmation of those which
I had described in a paper published in the Philosophical TransThese experiments
actions of the Royal Society for 1791.
were made in order to show the cause of a dissentiment between
^I. de Saussure and myself on the })oint of extreme moislnre,
which I had prescribed to be taken in water itself; the reason
of which I stated in my first paper on the Hygrovielcr, published
The construction
in the Philosophical Transactions for 1774.
of M. de Saussure's hygrometer did not permit to dip it in
water, because the index Avas in the lower part of the frame,
and the hair of which it is formed, could not l)e dipped in i^a/fcr
without the whole instrument, its index and scale, being immersed into water: he therefore fixed its point ci extreme moisture under a receiver inverted on a dish full of water.
Unluckily this circumstance did not permit M. de Saussure to
discover the defect of the hair and of all the threads oi' Jihrous
substances, which is to relent successively their lengthening when
moisture increases, and even at last to grow shorter, more or less
according to their nature, when inoisiiiie approaches to its extreme ; which circumstance excludes all the threads from a true
hYgrometer. But my hygrometer consisting of a slip of whaler
lojie cut across the fibres, is not subject to that defect ; it lengthens

circumstance

I

up to the point of extreme moisture taken in ivater, and witli
it I made the same experiment under the receiver inverted on
and thus 1 found the important law of hygrology, that
water
the utmost quantity of evaporated water under such a receiver
does not produce extreme moisti/re in the inclosed space, when
and that it recedes
the degree of heat is sensibly above 32
Mr. Ronalds has
from it in proportion as the heat increases.
found the same effect in his experiment 7 ; for, as long as the
temperature was 33, which lasted a long while, the hygrometer
;

;

never attained a point higher than 93.
In the same experiment under the receiver inverted over water,
M.Ronalds found the 7inniber ot slrikings gniduaWy to decrease,
from 4*5 in a minute even to no striking. 1 am not surprised at
this effect, as it proceeds from the cause which I have already
indicated

;

for

the glass tube lu which the column was inclosed
bl?ing
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being more and more covered with moisture, its surface was at
last become such a conductor of the electric fluid from the positive to the negative end, that

it

became

neutral.

experiments of Mr, Ronakls would have surely reconciled our o])inioas on this subjeci;, had they been made on purpose for ics investigation ; being made with a column similar to
mine, composed of 800 groujjes, supported between three glass
pillars covered svith sealin:;-wax ; but these experiments were
made for a different purpose. He placed an hygrometer, a
tliermometer, and an electrometer under a receiver inverted over
mercury,
order to introduce successively an acid and an alkali,
and to obser^e the degree of dryr.ess they would proihice : with
the acid, the hvgronieter descended from 464 to 29 y by the
temjterature .59t; having then removed the acid and substituted potash, in the course of a dav, it brought the hygrometer

The

la~t

m

to 24.

These experiments, and the following, in which Mr. Ronalds
increase under the receiver by introducing in it
a moistened card, were made \vith the view of trying the effect
of more or less moisture for increasing the action of the column,
shown by the numlicr of strikings of the gold-leaf in the electrometer in a given time, compared with the effects of the changes

made moisture

of heat: they certainly prove that the increase of heat accelerates the slrikings, as Mr. Singer had supposed ; but they show
at the same time, wliat small quantity of evaporated water in
a given space, produces in it extreme moisture, and tliat the in^
crease of fieut with the same quantity of water, tends to diminish moisture.
This I know I)v mv own experiments, which are the ohject of
my paper in volume xxxiii. of Mr. Nicholson's Philosophical
Journal, giving an account of two series of experiments, agreeing
with each other, by which I determine the number oi grains vf
water \\liich can remain in tlie state of vapour in the space of
one cubic foot, by each degree of mv hygrometer and of the
thermometer.
It mav be seen in the table of the results, that
scoen grains of water evaporated iii 07ie cubic foot, by the temperature of (iO, brought the hygrometer to 9(vG degrees, and
that then the smallest diminution of heat caused a deposit of
water on the sides of the vessel.
This shows what small (juantities of evaporated iVater act on the hygrometer in all its decrees ; an important circumstance to be attended to in meteorological systems ; a subject to which I shall return.
The above experiments made with the greatest care in a glass
vessel, which was air-tigiit, show that such experiments made
under a receiver are more dilficult than is connnonly imagined,

and
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and tliat they cannot be ojjposcd to my experiments made m
open air, u-hich demonstrate that the action of the column is
increased bv the increase of morslure, and diminished by drynesf.
But a more direct proof of it is related in the same Philosophical Journal of Mr. Nicholson, for August ISIO, by some
experiments which I have made with my late very ingenious
friend Dr. Lind, for ascertaining immediately the influence of
moislvre on tlie action of the column.
Ill this experiment all the parts of a column were first separately laid on the heartli of a chimney before a great fire, so that
the pieces oipaper were almost singed. In that state we momited
the column, and it did not affect the gold-leaf electrometer.
then dismoimtcd again tliat cohimn, and laid also the separate pieces on a table in mv room, in which the hygrometer
was above 40°. When thcv had thus remained one hour, we remounted tlie column, and it acted on the gold-leaves as it did
before the papers had been so thoroughly dried by a great heat.
This I think to be a direct fact proving that a certain degree
o{ 7noisti/?-e in the column is indispensable for its conductive faI have found in all my obculty, the source of all its effects.
servations, that '.vithin certain limits an increase of moisture inbut, whereas the effect of the
creases the action of the column
increase of heat is immediately perceived, as it easily ]ienetrates
the column, that of the increase of moisture is very slow, because, beginning at the edge of the papers on the outside, it
very slowlv propagates in the internal parts of the column ; a
circumstance of which Mr. ilonaids has not been aware, especially by his column being inclosed in a "las-, title.
But the column being a very new apparatus, it requires some
time and a greater number of observers to follow all the views it
opens in the terrestrial plucnomena, especially in those of the
This was my general
atnios])here \vhich constitute meteorology.
conelu.sion in a paper published in vohimexxxiii. of Mr. Nicholson's Philosophical .Tovirnal, under this title: " On Hygroloj^'
and Hygronietrv, and ti;eir Connexion with the Pl;a;nomena observed in the Atniospiiere."
There I 'demonstrated that important fact, not only in meteorology, but in natural philosophy,
that rain does not proceed from a quantity of aqueous vap07ir
or moisture existing at any time in any portion of the atmosphere ; that it must proceed from the decomposition of the
atmospheric air itself, from which decomposition more or less
complete result all the meteors, lightnings, thunder, hail, and
other atmospheric api)earanccs.
i have been thus particular in the examination of Mr. Ronalds's
©pinions, as he has shown much ingenuity in his experiments,

We

;
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and because, having had

the opportunity of being jjersonally actjuainted with him, I agree with the judgement of Mr. Siiiger,
in the opening of the same paper, that Mr. Ronalds " is an electrician of great promise, and whose scrupulous attention to the
of accurate experimental
pleasure to observe."

essentials

I

am,

inquiry

has afforded

me

sir.

Your most obedient servant,
Windsor, Scptcimber loll.
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meteors improperly called falling stars, do not
appear to differ from the globes just mentioned. Thus, these
meteors leave behind them gelatinous masses falselv attributed
to birds of prey, since they contain nothing which announces an
animal origin. To conclude: if igneous globes like falliug star>i
do not always Iea\'e similar residues, this is ov/ing to their being
composed of entirely combustible bodies, and their being con^etjuently entirely consumed i)L-fore they reach the ground.
'We
may refer to this kind of phiEUomeuon the globe of fire which
according to Geoffroy burst in the Place du Que.snoy, on the 4tU
of January 17 17, that which v/as observed in America in ISOU,
and in the county of Suffolk in 1802.
To tliese globes of fire must certainly be referred the sho.vers
of fire which can only be distingui.^hcd from thcni by their
greater division, whereas in the fns balls the same substance is
eonceutjated in one and the same Iwdy. A similar shower made
great ravages in Germany in the year S23, and burnt up whole
villages.
Another shower of the same kind fell in 1571, in the
(irand Duchy of Hesse
after a dreadful explosion, it tiov.ed
througli tlie streets, without however causing the destruction of
the houses.
A third shower of tire took place in 167S at Saeh*en-}lausen, and the iniiamed matter burnt half an hour in the
J.

ignited,

:

streets before it was extinguished.
Finally, that which fell over
the city of Uruuswick in 1721 was so violent that they attempted
in vain to extinguish it by means of water.
It would apjjcar therefore that the difference remarked between showers of lire ajid tliose of an oily substance whicli h:i\e
been seen a great many times, is founded on the circumstance

of the sub>>taiice of

the foinicr being in a state of phosphorenot the cas(! in tlie latter.
After these singular
•hower-j come thoie whose nature
nuici]«iginous, and which
fccence,

which

is
,

i'.;

accorflin;^;

^
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according to Muschenbroeck, fell in Ireland in 1695. As chemistry shows that mucilage closely approaches to the nature of
sugar and honey, we ouglit to reier to these same pha-nomena
the honey dews, as they are called, which it is resv difficult to
as an excretion of plant;^, as some htae asserted.
Silberschlag collected on papev is matter -which was left by

acknowledge
one of these

falls of dew, nn
he iound it to 'he a thick and viscous licpjid.
One of these showers of d'^', loCk place at Ulm
Ro recently as 1802, and in so much abv;iuiance that evtry thing

exposed to

it,

]

as well the surface o'

.'

ij;.ia.nt

waiers aiid foun-

was covered with a coating of it.
It may perhaps be presumed that the matter which produces
globes of hre falls in the form uf rain on some occasions, and in
the same way that the aerolites themselves are precipitated in
very minute divisions, in showers of suljjhur, sand, and those
tains,

showers of blood *.
and brimstone f , a vegetable origin has
been assigned to them, although facts do not warrant this explanation.
Thus the shower of brimstone which fell at Copenhagen in 1646, fell at the same time with a strong rain, while
the air was infected with a smell of sulphur, and the sulphur collected by VVormius and some other men of science had absolutely
the same properties with that which is generally extracted from
minerals.
A shower of the same kind also took place at Copenhagen in 1665, and that after a very violent storm. The matter
which it brought with it, when thrown into the fire, emitted a
strong smell of sulphur, and with the spirit of turpentine it formed
a kind of balsam of sulphur.
Lastly, in I SOI, the rain which
foil at Rastadt was so sulphurous that it was used to prepare
matches with.
In general the sulistaiice mixed with these
showers resembles much more the balsam of sulphur than sulphur
itself: this vras observed at Chatillon sur Seine, where the rain
left a very fetid, thick, and viscous residue J, and finally in Ireland in 1695, where the matter deposited presented a deep yellow colour, with a disagreeable smell and a gluey consistence §.
This matter had moreover the property of being deliquescent in
the air, and of drying by the action of caloric.
Similar showers
have also fallen in the duchy of Mansfield in 1658, and at
Brunswick in 1 72 1.
It is equally absurd to consider the mineral showers as of
falsely called

As

to showers of fire

chap. 5C, of Pliny's Histury of the World.
Memoirs of
for 1717.
Leuiain's Antiquities of Orleans.
t Moses, Spaniienbcrii, OI.ius VVormius, yiegesbeck, and after them
Jluschenbroeck, have spoken of these showers of sulphur. See tome ii.
tf Muschcnbrocck's Elements of Physics.
X Hist. Nat. de I'Air, by Richard, tome v.
*

tlie

§

See book

ii.

Academy of Inscriptioiis

iMusshenbrot«k and Izarn.

animal
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animal origin, because some of them have presented something^
Thus we can scarcely doubt of
like the excretions of butterflies.
the red mineral showers which fell in Westphalia in 1543 *, at
Lowen in 15G0, and at Embden in 1571. The latter was so
extensive, that all the bodies exposed to the air were dyed red to
the circumference of ten or twelve leagues.

It is also

stated that

in the year 1653, in Zealand, a similar rain stained every thing
red, and finally at Brussells in 1646 a violent rain suddenly

This rain had at first
fell, when all the waters were died red f.
a purple colour, which gradually became yellow ; its taste was
sowerish, nearly like that of Spa water, which seems to indicate
the presence of carbonate of iron, a substance which doubtless
forms the essential part of it. This rain, as well as that which
fell at Ulm in 1755, was chemically examined J.
About the same time, viz. the end of 1755, similar showertv
and at.
fell in Russia, Suabia, near the Lake of Constance
Lucarno in Upper Italy. The sky was darkened during this rain,
tlie atmosphere became quite red before it came
at Lucarno
on, and the residue left by it was reddish with an earthy appearThis rain was almost as thick and heavy as snow, as well
ance.
as that which fell in the mountains of Placentia on the 17th of
January 1810. This last, as observed by a great number of persons, seemed white at first, then became red after some claps of
In certain places it
thunder, and finally became white again.
was a flesh colour, whereas in others it was of a very deep red ;
but it always preserved its colour after having been melted this
fact seems to prove tliat it is upon slender grounds that the colour
of these showers has been ascribed to a cat's eye substance like
mica, as some have asserted.
There are too many testimonies in favour of showers of sand
having fallen to entitle us to deny them. One was observed at
Bagdad in 930 §, and long before it fell the sky was darkened by
;

:

* Ulier Wtinder-rcgf.n,
Ulm 1755. This work contains a tietailcd histhere also find
tory of all llie similar showers at tiiat time known.
analyses of tlicse showers.
t rijis wiiter wl;en collected had a sour taste nearly like tiiat of Spa.
water.
A little vinef;ar poured into it produced a thick red precipitate.
When kept some time in well stopped bottles, the water became turbid of
itself, and there was precipitated a viscous matter of a purple colour with
some whiii-h streaks. On distilling this water we obtained a liquor of a
sour and bitter taste. The' taste and smell of the residue wi-re like thosft
of turf, which seemed to indicate the existence of orjrMnic mutter. This rain
Insted ei!.dit hours
the red colour was very deep when it began to fall^

We

:

but afterwards it l<erame clearer.
t This rain exhibited results analogous to those of the rain which fell at
Brussells in 1G4G. The taste of the water was always sourish. The dark
or black residue was partly attiurtahlc by the magnet, which proves the
existence of iron.
Vide Ulwr lViindcr-regeit,V\in lliJi.
5 Quatreuiiirc,

AlimoUm

xur I'Ej^t/pe.
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a red cloud, from which an immense quantity of reddish sand
was precipitated, completely different from the sands which ex-

Some

authors have regarded this sand as
may he the case, the reality of
this phaenomenon is equalh' constant with that of the ferruginous
rain observed in the Atlantic Sea in 1/19* at 45° kit. and
32" long, at a distance of five or six leagues from the mainland.
This shower, which was preceded bv a very strong light, lasted
upwards of nine hours, without the air being disturbed f.
The different kinds of residues or of precipitates mentioned,
In fact,
are new jjroofs of the atmospheric origin of aerolites.
it is impossible, and perhaps even absurd, to ascribe all those
•howers and globes of fire to the volcanic eru])tions of the moon,
If tlierefore we are obliged to assign
or to portions of pl?.nets.

ist in

that country.

a ferruginous

oxide.

W'liatever

to them an atmospheric origin, we can scarcely refrain from
doing the same with respect to aerolites ; since these meteors,'
wliatever may be their name, pass so insensibly from the one to
the other, and resemble each other so closely that the origin
ascribed to the former of these phienomena cannot be withheld
from the latter.
In short, the difficulties of which we have given a succinct
account had been long felt ; and if an atmospheric origin has
hot been universally assigned to aerolites as the mo»t probable,
it is because some very specious objections occurred to this
opinion.
We must confess that the formation and fall of aerolites is a phffiuomenon so singular, and so different from all thosewhose origin we can trace, that we are always more likely to
attain the truth by attacking a theory v/hich endeavours to account for it, than by defending that which seems to have most
probability.

The strongest objection which has been brought against the
atmospheric origin of aerolites, that which rests on their compactness and gravity, shows how difficult it is to conceive the
formation in the atmosphere of bodies so heavy and large. How
is it possible, it may be asked, that particles much heavier than
the air can rise into the higher regions where meteorolites ap"
pear, and that metallic particles thus vaporized should remain
suspended in the atmosphere until they have assumed the form
of balls, or a mass of a certain volume ?
We may however
remark on this head, that the particles which compose the balls
of fire, and which no person has ever said came from the moon,
* Hist. Nat. de I'Air, by Kichard, tome v.
Lithologie Atmospherique
by Izarn.
Pere
Feuillce
exhibited
spccirnens
1
of tliissaiid to the Academy of
Sciences. As it was similar to that of an adjoinini; river, it was supposed
t'} harp been carried wjp by a water spout.
-

must

:
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Wiust have been also vaporized to be afterwards concentrated
into masses of gelatine^ and sometimes of a very considerable
sizCk
may particularly cite as a j)roof the gelatinous mass

We

which fell hear Groepzig in Saxony, the extent of which was
upwards of five feet and as large as the human body ; for it is
not less difficult to admit that these balls may be formed in the
If we endeavour to combine
iair than tbe aerolites themselves.
all these facts, we shall be inclined to think tbat a kind of formation of metals takes place in the air, in the same way as we
see plants and organic bodies in general have the faculty of
changing the nature of the substances v,-hich they absorb*. It
is well known that hvdrogen gasf can at a certain temperature

some metals ; but it is scarcely possible that this gas
can give the form of vapours to the metallic particles of aerolites,
since it is found in the atmosphere in an unappreciable quantity
only. Besides, hydrogen will never vaporize the nickel, the iron, or
the various earthy substances which enter into the composition
of those stones.
Nor can heat give the form of vapours to
those substances ; for in that case it Avould be very difficult to
conceive their composition, which is in general nearly identical.
Finally, how could vapours which are raised into the air so .arrange themselves as to form such a compound mixture ? We
may add, that the regidar form of the metallic particles seems
to indicate a kind of fusion, which does not agree with their
feeble degree of oxidation, as M. Proust has remarked.
Admitting that during the ignition of the metallic nucleus all
these metallic parts are formed, we can then imagine the small
extent of the nucleus in comparison with the immense size of
the bull of fire from which it comes.
In fact, the metallic nucleus is nothing else but the residue, or as it were the caput
mortuum remaining after the great burning, and the gluey matvolatilize

We

•
may see the experiments which have been made on the formation
of metals and earths, in plants cultivated in sulphur and charcoal, ond
twice watered with distilled water: 1st, In the Meinoii by Schrader, which
gained the prize from the Berlin Academy, and an extract from it in the
second \olume of Gchlen's (Jheniical Journal. 'Zd, In the Memoir by
Crell, entitled PerkulaGenesin Carhoms puri, quern vocaiU,£;c. inPlcmtis
vc^et'iiitibu$ ihzesiigantiit.
This memoir wai read to the Society of Gottingen, and an extract of it was published in the Journal de IW.decine, of
Sakburi;, 8tl) April 1811. The CKperiments of Crell and Schrader have
been made witli the most scrupulous precision.
t Aisf!nic unites with gaseous hjdro»en, as first observed by Scheele
Potassium is dissolvf-d in hyilr'igen — a current of iiydrogen or azotic fjas
detei-mines the volatilizutiou of sodium.
Hitter has even advanced tliat
a great number of metals may be combined vv'ith hydrogen gas by the action of a strong Galvanic pile; but this is not proved.
Gilbert's Annals.
^V'e also read with advantage ihe observations of Corradori at printed ia

—

JBrut^natelli's

Journal.

Vol. 44. No. 198. Oct, 1814.
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around certain aerolites, must be consiIf the substance^
dered as parts which have not been inflamed.
of which the balls of fire are composed, which precede the fall
of aerolites, were not very combustible, these balls would not be
of great extent, nor would the ignition be of long duration. The
meteorolites themselves do not contain any very inflammable
eubstancep, since they have been burnt before their fall. We also
add, that the phosphate of iron sometimes covers aerolites, as in
It must also be
the case of that which fell in Russia in 1807.
observed, that nothing is wanting in the slimy ores of iron, but
nickel, to resemble in point of composition atmospheric stones,
As these ores are almost alas M. Vauqnelin has remarked*.
ways formed in the midst of marshes, we may in some measure
In fact, what we
thereby see the slow formation of aerolites.
have already said, shows wherefore in several cases cloudy weather precedes the fall of the stones ; for the cloud contains all
the substances of which they are formed, and in this sense th»
phsenomenon may to a certain extent be compared with the so
ter like pitch, observed

iution of salts.
It seems, therefore, that in considering the force which sus»
tains the balls of fire as resulting from the inflammation or for*
mation of vapours, we do not admit a rash hypothesis. In facty
little violence, the mat*
which they are composed soon falls, while it reascend$
the instant the inflammation becomes brisker. This is evident^
from the effects of a fusee, in which the power of ignition raises
and even supports a great weight. This power also exercises
its action on aerolites ; and as it is opposed to gravity, it obliges
the stone to follow a mean direction between the two impulses
Observations also show that
which are impressed upon it.
aerolites fall in proportion as the fire dies away, and that whenj
as at Connecticut, the burning increases and explosions take
place, the stone ascends and rises.

in

all

cases where these balls burn with

ter of

From these facts we may conceive why
mena are frequent in the hottest months and

all

these phaeno*

so rare in winter^

and wherefore they appear in the evening frequently accom-*
panied by storms. The causes of these phaenomena, in appearance so remote, have nevertheless some approximation thus
rain is. nothing but the precipitation of the water which is continually rising into the air ; and aerolites probably only depend
on the precipitation of an infinity of substances which are incessantly evaporating, and the reaction of which upon each other
may form new combinations. This hypothesis will not appear
:

gratuitous,

^

if

we pay

Annalts.iiu

attention to the

Musfum

immense quantity of

i'liist. i^at. tomeviii. p.

com*^

4^9.

pound
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^ourid substances which organic bodies, stagnant waters, and all
bodies while under decomposition, exhale without ceasing, and
which are lost in the air without our knowing any thing as to
It is therefore fair to inquire what are the
what they become.
methods resorted to by nature to counterbalance this perpetual
evaporation, and to purify the atmosphere frop all these volatiIn fact, it is probable that nature employs
lized substances.
other methods of purifying the air, and probably the organic
The plants
bodies are the most powerful to which she resorts.
it seems even that
in particular seem intrusted with this office
they absorb mucilaginous substances, which, as demonstrated by
ftlessrs. Dupuytren, Thenard, and Moscati, exist in great abundance in the air. Vegetables feed upon it; and this cause, with
several others, makes us conceive how it is possible that plants
:

when

jiut into

substances incapable of furnishing their alimentary

juices nevertlieless

grow and vegetate.

are the principal proofs, or rather the most constant
facts, which render probable the hypothesis of aerolites being
may even go the length of
formed in our atmosphere.

Such

We

saving that these proofs are strong enough to entitle the matter
to' be still further investigated and we are far from thinking with
M. Bigot de Morogues in his recent book, that it is rash to conWe confess with equal
sider this supposition as probable.
frankness, that the hvpothesis of which we have given an account
is liable to many and strong objections * ; but is it clearly demonstrated, as M. Bigot de Morogues advances perhaps too
gratuitously, that aerolites have once been small celestial bodies ?
:

If this opinion, which has been hazarded by the most eminent
geometricians, was demonstrated, certainly it would be absurd
to come forward with suppositions to explain a fact so well asWe do not think, however, we have fallen into an
certained.
absurdity of this kind ; for in all the explanations hitherto given
of the most singular phaenomena, there never was the slightest

evidence which follows a demonstration.
What we have said of M. Bigot de Morogues does not impugn
the general usefulness of his work, which is besides the most
We could have
recent we have on the subject of ayrolites.
the strongest objections to tlie hypothesis of tlie formation of
is the total absence of oxygen in the stone
which fell at Lissa, and whicii has been analysed by Klaproth. It is in face
ejiii^uliir, that the molecules of iron and martial pyrites should have re-

*

One of

sciolites in the terrestrial regions

without bcginoinif to oxidate. But in other
at Alais, the charcoal which they contain
bu.'ns iustuiitly, and tlie silex obtained fisrn it docs not go into a jelly as
whi'-h proves that tlx y have not undergone a great,
)ti other inetc'oroliief
degree of hi-at. This last fact is not very favourable to the idea oi' nisrolites b«iiij;^ durtsd from volciiuoes in the moon.

«ist<d a iburt intlaiHination
.icrolites, like that

which

fell

;

R

2

wished
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wished, however, that the author had contrived to make us a little'
more acquainted with the opinions of foreign writers on the subject of aerolites, particularly the English and Germans.
He
aeems to us to have hit upon a happy idea, in the division of his

work into sections, which refer to the aera at which such and
such opinions prevailed. TIuis, he shows us how much down to
the sixth aera the puljlic opinion varied as to the reality of the
phaenomenon of aerolites, and how much in early times the
marvellous accounts of the falls of stones were exaggerated by
•uperstition, frequently becoming- religious and accredited mysteries.
When the sciences began once more to flourish, their
followers were so much prejudiced against phajnomena which
seemed to them so much at variance with the laws of nature,
that they disdain to pay any attention to tliem
whereas the
historians of that time have recorded a fact of the kind, of which
the Emperor Maximilian was an eye witness*. But at a period
when every thing which could not be accounted for by reason
passed for an invention of superstition, the learned sought to
annihilate by specious reasoning, the rcaHty of a fact which the
authority of ages could not make them believe, because they
Nevertheless, in the midst of those dis*
could not conceive it.
putes, which the great name of Gassendi f could not terminate,
there fell a great quantity of stones at Luce in 1/68, in the very
heart of France ; and notwithstanding this fact, the evidence
of which is indisputable, the Academy of Sciences persisted ii>
regarding it as one of those popular prejudices which were un*
worthy the notice of men of science. New falls of stones which
took place in India attracted the attention of the learned, but
still without triumphing over prejudice ; and it required no les$
than the great quantity of aerolites which fell at I'Aigle, and at
the very gates of Paris, to convince every one finally of the reality
of this singular phenomenon.
From the above time (1803)
observations have been so much multiplied, that there is no
fact at present better supported.
This phsenomenon is even so
common, and so frequent, that on seeing it recur at periods sd
near each other, we are still more inclined to regard them aj,
formed in our atmosphere. However the case may be, it is
easy to perceive, from the rapid sketch which we have drawn,
that the history of aerolites is connected with that of our errori^
and our prejudices, and that it is even interwoven with the hia*
;

tory of the world.

* On the 7th of November 1499, near Ensishcira, an aerolite fell neas
moment when at the head of his army he was about to

this prince at the

give battle to the French army.

t Gassendi gave an account of the aerolite vyhich
16HJ on Mouut Vaisor in Piovence^

fell

on the S7th o§

iii»veva.ber
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XLII. On the Jffecthns of Light transmitted through crystallized Bodies.
By David Brewster, LL.D. F.R.S.
Edin. and F.S.J. Edin.
In a Letter to Sir Humphrt

Davy, LL.D. F.R.S.*

—

Dear

Sir,
In a former paper f on '^^Some Properties of
Light," which I took the liherty of addressing to you, and which
the Roval Society hoiioured with a place in their Transactions,
I attempted to ^ive a brief abstract of a set of experiments on
the Properties ot transparent Bodies in refracting, dispersing,
and polarising the Rays of Light. An account of the instruments and n.tthods employed in these experiments has since
that time been published in my " Treatise on new philosophical
Instruments."
From the general object of these researches, however, I have
been allured into a new field of inquiry, by the discovery of a
singular property of light transmitted through the agate, and
the prosecution of the views which it suggested has led to some
very extraordinary results, which, while they seem to conduct
us into the very mysteries of physical optics, exhibit at the same
time a series of appearances which far surpass, both in splendour
and variety, all the phaenomena of light under its usual transformations.
In again soliciting you to communicate these observations to the Royal Society, I tVust I need offer no apology.
They are closely allied with that science which you have so widely
extended by the most profound and brilliant discoveries ; and
it is probajjly from the cultivation of this department of physics,
that philosophy will be enabled to unfold the secrets of double
refraction, to explain the forms and structure of crystallized
bodies, and to develop the nature and properties of that ethereal
matter, which, while it enlivens all nature by its presence, per*
forms also a capital part in the operations of the material world.
The different sul>jects of which 1 mean to treat in the following letter may be included under five heads.
L Oi! the polarizing power of the agate.
II. On the structure of the agate as connected with its optical properties.
III.

IV.

V.

On the peculiar colours exhibited by the agate.
On the depolarization of light.
On the elliptical coloured rings produced by obliquely

de-

polarizing crystals.
I.

On

the polarising

Power of the ^gate.

I

have already shown, in a former paper, that a ray of

*

From

the Pliilosophicnl Tr.insactions for 1814,

t Phil. Trans, lor

tlie

year 1813,

n.

R3

part

101.— Phil. Mag.

light;

i.

vol. xlii. p. 286.

transmitted
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transmitted through a plate of agate cut bv planes perpendicular
to the laminae of which it is composed, suffers polarization like
one of the pencils formed by double refraction. If the light
thus polarized is incident at a particular angle upon any transparent body, so that the plane of reflection is perpendicular to
the laminpe of the agate, it will experience a total refraction ; if
it is transmitted through another plate of agate, having its laminae at right angles to those of the plate by which the light is
polarised,

a prism
server,

it

will suffer total reflection

;

and

if it

is

examined by

of Iceland crystal turned round in the hand of the ob-

it will

vanish and reappear in every quadrant of

its

cir-

cular motion.

The

which this remarkable property is comsurrounded by a large mass of nebulous light, which
extends about 7° 30' in length, and 1" T in breadth on each
side of the bright image*.
This nebulous light never vanished
with the bright image which it inclosed, but was obviously affected with its different changes, increasing in magnitude as the
bright image diminished, and diminishing as the bright image
From this circumstance I was led to conregained its lustre.
jecture " that the structure of the agate was in a state of approach, to that particular kind of crystallization which affords
double images, and that the nebulous light was an imperfect
image arisingfrom that imperfection of structure."
On the supposition that this conjecture was well founded, I
imagined, in conformity with the general analogy of all doubly
refracting crystals, that the bright image and the nebulous light
were produced by two different refractive powers, and I expected
to separate the one from the other by forming the agate into a
prism with a considerable refracting angle. Every attempt of
this kind, however, was fruitless
no perceptible separation of
the images was effected by any of the prisms which I employed,
and I was therefore obliged to abandon this mode of investigation.
Having procured a plate of agate remarkably thin and transparent, I admitted a beam of light from the sky into a dark
room through a narrow rectangular aperture. When this aperture was viewed through the agate, it was surrounded with a
very considerable nebulosity ; and by interposing a prism of Icelaud spar between the agate and the eye, and giving it a motion
of rotation, tlie nebulous light became very dense wlien the
briglit image vanished, and almost completely disappeared when
pencil of rays to

municated

is

;

* On eaci) side of the bright image I have observed a condensation of
the nebulous light resembling two imperfect iinnjjes of the luminous body.
These imperfect images, which increase in number by inclining the agate,
aie slightly tinged with the prismatic colours, \^hich evidently belong to
that class of ph;«no!ii<iia which have been so ably treated by Dr, fhomas
Young,

in liislate

work on Medical Literature.

th«

transmitted through crystallized Bodies.
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the biiglit image had reached its greatest brilliancy. The bright
and the nebulous images, therefore, comported themselves exactly like the two images formed by doubly refracting" crystals;
and the small portion of nebulous light, which surrounded the
bright image at its maximum lustre, was obviously produced
eitlier by the imperfect polish of the agate, or by its not being
cut exactly at right angles to the plane of its laminae.
It will be seen from a subsequent section of this letter, that
light "polarized by the agate, or by any other means, is depolarized, or partly restored to its original state, by being transmitted in a particular direction through a plate of mica, or aay
other crystallized body.
I therefore interposed a plate of mica
between the agate and the Iceland spar when the nebulous light
had nearly disappeared, and having adjusted it to the depolarizing position, the nebulous light was instantly revived round the
bright image, while the other bright image which had disappeared resumed its place in the middle of the other nebulous

mass.
\Vlien a pencil of light polarized and afterwards depolarized,
in a manner to be afterwards described, is transmitted through
a plate of agate, the ?c^* rays go to the formation of the bright
image, while the green rays compose the nebulous light, so that
we have a red hright image enveloped in a cloud of green light.
Bv turning round the agate 90^ the bright image is formed by

the green rays, while the nebulous image consists of the red rays,
so that we have a green hright image encircled by a mass of
If in the place of the agate we substitute a
nebulous red light.
doubly refacting crystal, it will always be found that the ordinary
image is green when the extraordinary one is red, and that they
assume these colours alternately during the motion of the prism
round the axis of vision.
From these experiments, we may consider it as demonstrated,
that the nebulous light has the same relation to the bright
image, as the first has to the second image of all crystals that
have the property of double refraction f.
It does not appear,
however, that the nebulous image ii produced by a greater refractive power than that by which the bright image is formed.
There is on the contrary every reason to conclude, in opposition
to the analogy of all doubly refracting J crystals, that the agate
* Tlie red and tlie green are complementary to each other. The same
is obtained if the blue and yellow, or any other two coniplemcntary
colours are used.
t See P^diiiburi;h Trans, vol. vii. part ii.
I It will be seen from a subsequent paper, that many other bodies both
of mineral, animal, and vegetable origin, have the property of forming two
imajrcs, polari/ed in an opposite maimer, but not produced by twodiflerent
refractive powers.
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two images and polarizes them

while the one image
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is

like other crystallized bodies,
placed exactly iu the centre of the other.

the Structure of the

Agate as connected with

its

optical

Proper ties.

When we

examine a piece of transparent and well polished
number of bands or stripes, which are the
sections of a succession of laminae that are sometimes parallel,
These lamina are often of a milky
but in general concentric.
white colour when seen by reflected light, and sometimes nearly
as transparent and colourless as glass, and the white laminas
agate,

we

perceive a

commonly

alternate

with the transparent ones.

The

laminae

which are white when seen by reflected light, are brown by
transmitted light, and the intensity of this brown colour in-

The transpacreases with the thickness of the plate of agate.
rent lan?inae exhibit three varieties of structure.
The first variety, which appears to be the coarsest, consists
of a anmber of small serpentine lines like the figures J33333>
lying parallel to each other, and closely resembhng the surface
of standhig water when ruffled by a gentle breeze, or the sandy
bottom of a slow moving stream.

These serpentine

lines are

always arranged in a direction parallel to the laminas, and are
seen very distinctly even when the agate is so thin as the 150tl).
part of an inch.
The second variety of structure differs from the first, only iu
the serpentine lines having a much smaller size ; and the laroinE&
which have this structure appear the finest and most transparent.

The third variety has no serp-entlne linct-, and does not apIt admits
pear to differ from other semi-transparent bodies.
the light more copiously in all directions than any of the other
structures ; and as it does not polarize it in a similar manner,
we may consider it as possessing, in a different way, that kind
of crystallization which polarizes the incident light by separating
it into

two

pencils.

The

white veins sometimes exlnbit the first variety of structure ; but in several specimens the veins appear to be fibrous in
their structure, tiie fibres stretcljing at right angles to the laminaa

through the whole of their thickness.
These different stmctures will be better understood from fig. 1
and 2 of Plate IV. Fig. 1, represents the specimen of agate with
incurvated veins v/hich
is

tions

I

have noticed in a former paper*.

It

AB, CD, and three transparent porAEB, ABDC, and CFD. The transparent portions ex-

composed of two

veins,

* See Phil. Trans. 1813, part i.— riiil. Mag. vol.

xlii,

hibit
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.hibit the seco7id variety of structure, though, the small serpentine
The
lines are not so distinctly marked as in other specimens.
two veins AB, CD, are both white when seen by reflected light.
The breadth of AB is one-tenth of an inch, and its radius of
inch, and it consists oi four smaller veins mn, op,
curvature

U

The

qr, ivx.

light reilected

by

mn

is

a paler white, and the

a lighter brown than in the other parts
The light which op reflects is of a brighter white,.
of the vein.
and that which it transmits of a deeper brown than in the other

light transmitted by

parts of the vein,

it

and

at the junction of

mn

same character

several tufts of fdires of the

and op there are

as op.

The other

wx

are of an intermediate character
resembles the division nni^
between mn and op. The vein
and possesses, like AB, the fibrous structure already described.
divii.ions

of the vein qr and

CD

AEDC

is one-fiftieth part of an inch ;
the plate
three-tenths of an inch ; and a line AC forms an angle
of about 25" with a plane perpendicular to the larninre.
Figine 2, represents anoth; r specimen of agate of a difterent

The thickness of

AC

is

It consists of transparent portions AB, BC, CD,
separated from each other by white veins B/', Cc, &;c.
and distinctly exhibiting; the second variety of structure ; and
of other transparent ijortious FG, GH, HI, IK, KL, separated
by similar veins Gg, Wh, &c. but exhibiting the fiist variety of

character.

DE, EF,

All the veins possess a structure approaching to that
of the first variety, G^, K^ exceeding the rest in the intensity of
the light which thev reflect and transmit.
If we measure the quantity of light transmitted through a
plate of agate containing veins, it vvili be found to be a maximum
when the direction of the incident rays is parallel to the interior
surfaces of the veins.
When the light, however, is transmitted
through a part of the agate of an uniform transparency, and
perfectly free from veins, the same result will be obtained, the

structure.

intensity of the light being a

maximum when

its

direction

is

pa-

of the lamin?^.
If AB, fig. 3, be a section of the specimen of agate represented in fig. 1, and mn, op, the direction of the laminas inclined
25"^ to tlie surfaces of the plate, rays of light incident in the
rallel to tliat

direction

RS

[parallel

to

mn

are

more copiously transmitted than

When the pencil
the direction TV, its lustre suffers a great dithe light gradually assumes a red colour, and vanishes
But if the pencil
altogether when the obliquity is considerable.
is incident at the same angle on the opposite side, as PQ, its

when they
of light
minution

are incident in any other direction.

falls in
:

lustre suffers very little diminution,

and

its

colour

is

not sensibly

altered.

These
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admit, to a certain extent, of an easy explanation,
that the pkite of agate consists

of' laminae mn, op
imperfectly transparent, alternating with laminae cd, ef, which
are more pervious to light, a structurr which is indicated by the

if

existence of a bright and a nebulous image.
In this case the
intensity of the light will obviously be a maximum when the ray
is parallel to mn, and a ray
will, within certain limits,

PQ

RS

diminution of lustre than a ray TV falling with the
same angle of incidence on the other side of RS.
suffer

less

and mn are per])cndicular to the surfaces of AB,
and TV form equal angles with the perpendicular
RS, their intensity should be equal but this is by no means
the case, for the transmitted light which is incident on the side
T of RS appears to have a different character from that which
is incident on the other side.
V/e must therefore suppose that
there is some other peculiarity of structure in the agate, connected probably with that particular kind of crystallization which
polarizes light, to which tliis curious fact must be ascribed*.
The intensity of the light transmitted by the agate is likewise
affected by its polarizing property.
If a ray Rr, Plate IV,, fig. 4,
is incident upon a piece of agate AB, so as to be polarized by
reflection from the second surface, then, since it is polarized
during its passage from r to E, the bright image will suffer total
reflection at E, while the nebulous image will be transmitted

When RS

and when

PQ

;

common light in the direction EG. If the agate is now
turned round 90°, the nebulous image will suffer total reflection
at E, while the bright image will penetrate the second surface
at E like common light.
^Vhen the incident ray Rr has different obliquities and the agate intermediate positions, the intensity of the transmitted light will be more or less affected by
its polarizing power.
The preceding observations on the laminated structure of tlie
agate enable us to give a satisfactory explanation of some singular appearances exhibited bv that mineral.
In the specimen' shown in Plate IV. fig. 5, the black lines represent the veins, and consequently the direction of the laminae,
and the dotted lines ah, ac, cm, ck, &;c. are drawn through the
vertices of the angles made by the veins ; and consequently by
the laminae whenever they change their direction. When light
is transmitted through a piece of agate of this description, the
planes Aacm, mck, ngf, nkg have the appearance of being differently inclined to one another, and transmit different quantities of light.
If the veins and the laminae preserved the same
inclination to the surface of the plate of agate when they changed
like

* See Edinburgh Transactions,

vol. vii. part

ii.

their
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cm, de, the phaenomenon which
has been mentioned could not take place ; but whenever the
laminae change their direction, their inclination to tlie surface
Ukewise changes, and therefore the intensity of the transmitted
light experiences a corresponding variation as the rays have to tratheir direction at the Hues ac,

verse different lengths of the imperfectly transparent laminae.
When the veins and the laminae are incurvated like those in
the portion AftCi??, their inclination likewise changes; but as this
change is gradual and not sudden, as in the former case, the intensity of the transmitted light suffers a gradual variation, and
the portion Aacm has the appearance of being concave. When
the laminae therefore are arranged in a circular form, they will
resemble a number of dimples, the apparent concavity of which
will in some cases depend on the curvature of the laminae, and
will exhibit the phaenomenon of the hammered agate.
III.

On

the peculiar Colours exhibited ly the Agate.

In my former letter on the polarizing power of the agate, I
noticed the existence of a coloured image which appeared on
each side of the common colourless image, and which was posince observed the same
1 have
larized in a similar manner.
phaenomenon in other specimens ; and though I have not been
able to discover its cause, I trust the following observations will

be of some service to future inquirers.
In the specimen represented in Plate IV., fig. 2, the colours
appear only when the rays of light are transmitted through the
veins B, C, D, E, F, G, H, I, K, or through the coarse grained
portions F^, Gh, \\i, Ik, KAL, andwhen these parts are covered
no colour is perceived. If the eye, therefore, is placed behind
any of the coarse grained parts, and close to the agate, a colourless image of a candle will be visible, and on each side of it
a highly coloured image forming an angle of 101" with the coThe colours, which are extremely brilhant, are
lourless image.
blue, green, yellow, and red, reckoning from the common image.
A second image coloured in a similar manner, but considerably
fainter, is distinctly seen, forming with the colourless image an
When the agate is held some inches diangle of about 21°.
stant from the eye, the colours appear diffused over the surface
of the coarse grained portions, and when the light is strong,
When the vein B6
the phaenomenon is uncommonly brilliant.
is a pale blue, at a certain distance from the eye, Co and Dd are
of the same colour, Ee is greenish, F/is yellowish, FGq/is pale
By a
red, and the vcd colour is more intense towards L^.
gentle motion of the agate the colours of these portions instantly
change, a particular colour being always produced in the same
portion*-
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portions at a particular angle of incidence.
li,

and

Kk

are, however, green

are red, and red

which

it

when

when

The

veins

G^, Wh,

the surrounding portions

the surroundhig portions are green; from

follows that these veins produce a particular colour at

la
different angle of incidence from the adjacent portions.
another specimen of agate, very like the preceding, the same
phaenomena are distinctly visible, and the coloured image forme
the same angle with the common image. In a third specimen,
belonging to Rohert Ferguson, Esq. of Raith, the colours are
A semi-transparent
exhibited in the most splendid manner.
and irregularlv elliptical zone, about six inches and a half in circumference and three-tenths of an inch broad, has i\\Q first variety of structiu-e, and forms the coloured image at a distance
of 13^" from the conunon imaje.
In the specimen represented in Plate IV., fig. 1, the colour*
are visible only in the vein AB ; but here the angle of the first
coloured image with the common image is 28°, while that of the
second image, which is very faint, is only a little greater. The
other vein CD, whidi to all appearance has the same structure
as AB, and which differs from it only in being a little thinner,
exhibits no colours ; but there is a small stripe st at its edge
where the colours are very distinct. This circumstance induced
TTie to tliink that the colours depended on the thickness of the
plate, as well as upon its structure; but upon grinding a hollow
place mvw in the vein AB, so as to make the agate remarkably

a

A similar
I found that it gave the same colours as before.
experiment was made with another piece of agate, and the result was the same, though the thickness of the plate could not
exceed the 400dth part of an inch. The colours indeed were
rendered more brilliant by the increased transparency of the
In
agate, but in other respects they exjjerienced no change.
another specimen, of which it is unnecessary to give a particular
description, the coloured image formed an angle of about J^4^
with the colourless pencil, and the different veins produced the
thin,

same colour

at different angles of incidence.
In attempting to explain these appearances, I at first ima»
gined that the colours arose from the polarization of the transmitted ravs, and that they were analogous to the colours of
plates of mica and topaz whicli I have described in another place.
I found, however, from several experiments, that the coloured
image is equally distinct in every position of the agate ; that it
is alike produced by polarized or de])olarized light, and that it
suffers no change either when examined by a plate of agate or

by a doubly refracting crystal.
The phaenomenon which we have described must therefore
b*
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considered as a new case of the production of colour ; and
though we do not pretend to point out its cause, yet it obviouslvdepends upon a particular structure which is posssessed only by
6ome portions of the agate, and admits of such variations as to
produce the same colours at diiferent angles of incidence.

fee

IV.

On

the Depolarization

of Light.

In the fourth book of my Treatise on new Pliilosophical Instruments, I have already shown that almost all transparent crystals
possess in two positions the singular faculty of depolarizing light,
or of depriving it of the property which it acquires bv transmission through the agate, while in other two positions of the
depolarizing crystal, the polarity of the light suffers no change.
Thus in Plate IV., fig. 5, let
be a piece of mica or of any
other crystallized body interposed between a plate of agate and
a prism of Iceland spar when one of the images has vanished,
and let
be parallel or perpendicular to the laminae of the
agate when the vanished image continues invisible.
This line
I have called the neutral axis, as no effect is here produced upon
the polarized light. By turning the mica round, the vanished
image will gradually appear ; and when the line AD comes into
a vertical position, it will be restored to its full lustre, and will
never again vanish, whatever be the position of the Iceland spar.
The line
I have therefore called the depolarizing axis, as
the light in passing through it has been deprived of the polarity
commmiicated by the agate, and which prevented it from penetrating the rhomboid of Iceland spar.
By continuing the motion of the mica, it will be found tliat
EF is also a neutral axis, and BC a depolarizing axis. The
depolarizing axes are common to almost all crystallized substances; and u'liat is very singular, I have discovered them in
horn, gum arabic, glue, tortoihe-.sliell, caoutchouc, goldbeater's
skin, amber, mother of pearl, camiihor, spermaceti melted and
cooled, bees' wax melted and cooled, adipucire melted and
cooled, manna, oil of mace, acetate of lead melted and cooled,
human hair, bristles of a sow, human cornea, cornea of a fish,
cornea of a cow, and imperfectlv in some pieces of plate glass.
Plates of mica, however, while they possess the properties of
all depolarizing crystal-^, exhibit ph.vnomena peculiar to themselves.
If the neutral axis
of a plate of mica is inclined
forwards so as to make a considerable angle with the horizon,
the image that was formerly invisii>!e will start into existence,
and therefore the ncntral axis
is accompanied with au
oblique de|)olarizing axis Nn.
Tliis oblique axis is also possessed by topaz, rock crystal, and many otlier crystaliized bodies.
In making the same experiment with the depolarizing axis of

ABDC

GH

AD

GH

GH

the
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observed the image to vanish in the direction M7»
I considered as obHque neutral axes ; but I have
since found that this was owing to the polarization of the pencil
by oblique transmission, a property of light which I had not then
the mica,

I

and Vp, which

discovered.

We

have hitherto considered the depolarization of light as
two separate bodies, one of which polarizes the in-

effected by

cident rays, while the other deprives them of the polarity which
they have thus acquired ; but in all bodies that possess oblique
depolarizing axes, light may be polarized and depolarized by
Thus if ABo^, Plate IV., fig. 7, be a plate of
the same crystal.
topaz having DE for its oblique depolarizing axis, and if a ray
RR' of common light is incident at R' with such an obliquity
that it is polarized by being reflected at C from the posterior
surface ah, then the ray rr' will be depolarized in its passage
from C to r along the oblique axis of depolarization, and the
emergent ray rr' will be depolarized light. Hence it follows
that the angle TiCh, which the oblique depolarizing axis makes
with the posterior surface ah, is nearly equal to the comple-

ment

of the angle

OCr,

at

which light

is

polarized by reflection

atC*.
[To be continued.]
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New Outlines of Chemical Philosophy. By Ez. Walker,
E^^. of Lymi, Norfolk.
[Continued from

p.

350, vol.

xliii.]

J. HE causes from whence arise all those various phenomena of
our atmosphere, commonly called ni,eteors, have never been inIt is probable, however,
vestigated in a satisfactory manner.
It is already
that they are the effects of some universal cause.

* Since tlie precediDg section was written, I have performed a very extensive series of experiments on the depolarization of light, and have thus
teen led to a satisfactory generalization of the pha^nomena. In this theory
the phaenoinena are referred to the general principle of polarization such
bodies as have neutral and depolarizing axes are supposed to form two
:

images polarized in an opposite manner, and either produced by the same
or by different refractive powers; vsliile those which depolarize light in
every direction, like gum arable, caoutchouc, &c. are composed of films or
lavers, each of which is a doubly polarizing crystal, (he neutral and tlie
depolarizing axes of one film not being coincident with the neutral and deIn a sc^parate memoir, which I have drawn up^
polarizing axes of the rest.
for the consideration of the Royal Society, I have given a full account of
this theory, of the experiments on which it is founded, and of the nevr
»iews to which it leads respecting the ftjrmatioo and structure of organized
teatter.

knowii
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is

an
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phaenomenon, and

that,

cause of many others but how electricity should
produce the ordinary winds, rain, hail, snow, clouds, vapours of
all kinds, hurricanes, whirlwinds, waterspouts, and all the various changes of our atmosphere itself, with regard to its specific

•electricity is the

;

gravity, rarefaction, heat and moisture, as indicated

by the ba-

rometer, thermometer, and hygrometer, is a philosophical question that cannot be solved, till the laws which obtain between
matter and the elements of electricity be more fully investigated.

The electric spark is seldom seen in nature, except in a thunder-storm, or in the silent summer lightning.
But those two
elements which produce the spark, produce various other phaenomena, that are daily taking place in our atmosphere. Nor
does their influence stop h^re ; for they are the springs that keep
in motion the living principle of both animals and vegetables,
and cause them to perform all their various functions. And a».
neither animal nor vegetable life can be brought into existence
without heatj it follows, that even the living principle itself depends, in some measure, upon those elements wiiich produce all
phaenomena. Although these effects are not produced
by the electric spark, yet they are the effects of the same causes,
whose operations are rendered more mild, and less perceptible,
by acting at a greater distance.
When an excited surface is brought near an insulated conductor, a spark passes between them ; this is called communicated electricity: but wiien an excited surface is placed at a
greater distance from the conductor, so as not to produce a
•park, the effect is called electricity by position or induction.
The distinction that has been made between these two effect*
is, that communicated electricity is permanent, but inducted
electricity ceases on removing the excited surface.
But this
hypothesis of inducted electricity is erroneous, although it ha«
been adopted by Professor Robison, and other writers on electricity.
The learned Professor recommends "several brass conductors, each supjjorted on an insulated stalk lind foot.
They
should be about an inch and a half, or two inches long, and
about three-fourths of an inch in diameter, with rounded ends,
and well polished to prevent all dissipation." Ency. Brit. Sup.
vol. i. p. 571.
But in a conductor of these dimensions, the two elements can
be separated oidy to a short distance, and, consequently, will reunite tlie instant that the excited surface is removed.
Hence
it seems highly probable, tiiat the Professor's erroneous concluiiion arose from the imperfection of his instruments.
electrical

—

Indeed,
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Indeed, the Professor himself seems to have had some doubt*
respecting the results of his experiments ; for he observes, that
*' the reader avIio is at all conversant with electrical experiments, will be sensible that these experiments are delicate, requiring the greatest dryness of air, and every attention to prevent the dissipation of electricity during the performance. This,
by changing the state of the conductors and electrometers, will
frecjuently occasion irregularities.
The electrometers are most
apt to change in this respect, it being scarcely possible to make
them perfectly smooth, and free from sharp angles. It may
therefore hajipen, tiiat when the conductors have affected them
for some time, by the action of the disturbing electric, the removal of this electric will not cause the electrometers to hang
perpendicular ; they will often be attracted by the conductors, and
often repelled"'"."
Now it is evident, from these irregularities,
that the Professor's experinrents are very far from being conclusive.

Mr. Bonnet's electrometer has also been used to prove that
by induction is not permanent, but vanishes as soon
as the exciting cause is removed.
But this is still a more imperfect instmment for this purpose than the Professor's short
conductors.
For when an excited surface is brought near the
electricity

cap of this instrument, without producing a spark, the element
contained in it, of the same kind as that possessed by the excited surface, is repelled from it, through the gold-leaves and
tinfoil, into the earth.
And as soon as the exciting surface i.«
removed, an equal portion of the same element, as that which
was repelled from the cap, returns into it again from the earth,
restores the equilibrium,

and

all

electrical

signs vanish, there

being a free communication between the cap and the earth.
The conductor I use in making ex])eriments on inducted elec'tricity consists of a brass rod 12 inches in length, a quarter of an
inch thick, with a brass ball one inch in diameter screwed upon
each end. This is mounted upon a glass rod 14 inches in
length and two-tenths of an inch in diameter.
Now, as electricity is carrieil off from the surfaces of bodies by the air, or
the conducting particles that float in that fluid, the less surface
any body has, the more perfectly it will insulate : consequently
a glass rod of two-tenths of an inch in diameter is 25 timet
more perfect than another rod of the same leiigth of one inch
in diameter ; for as 4 is to lOl), so is 1 to 25 ; the surfaces of
cylinders of the same length being to one another, as the squares
tif

their diameters.
In a former paper

I

gave an account of some experiments

* Ency. Crit. Sup. vol.

ii.

p. 5T3.

made
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instrument, from which it
permanent, and does not vanish on removing the

appears that electricity

exciting cause*.

But

to ascertain the truth of this principle wnth
made a great numl^er of instruments
I

still

greater

(more than
twentv) of a more perfect construction than tiiat above deSome of these remained electrified by induction for
scribed.
two or throe hours but others retained the electrical element

precision,

;

for almost three days.
determine the sensibility of these instruments,
acI placed one of them close to an electrometer constructed
cording to Mr. Benuet's directions f ; and after having slightly
excited a barometer tube, i placed it at tbe distance of about
two or three inches from the top of each. The indexes of miu«

which thev had received by induction,

Exp.

To

\.

rose to ISO degrees, being the extent of the scale, and remained

permanently electrified but no permanent effect was produced
on Mr. Bonnet's, nor even any perceptible effect, when the air
was damp, and unfavourable for electrical experiments.
Erp. 2. Two of tliese electrometers, which were differently
constructed in some respects, being placed upon a table, and an
excited glass tube carried over them at the distance of a few
inches, one of them received the same element as the excited
tube, but the other received the contrary element, and they re;

mained permanently electrified |.
This seeming paradox may be explained thus

:

If

a very small

piece of metal be properly insulated, the quantity of electricity
which it contains in its "natural state, may be deemed almost
nothing; and therefore it receives electricity from the excited sur-

same kind as it would receive by direct communicaBut when a brass ball of one or two inches in diameter
insulated, and an excited surface brought near it, the two ele-

face, of the
tion.
is

ments, diffiased over its surface, begin to be separated. The
element of the same kind as that of the excited surface is rej)elled into the atmosphere, but the other clement is detained
upon the surface of the ball ; and consequently, as soon as the
excited surface is removed, the hall remains permanently electrified,

and

Now,

in a state contrary to that of the exciting cause.

as tbe laws of nature are the

same, whether their ope-

upon the grand

tlieatre of
the universe, the above experiments may, therefore, lead us to
an explanation of some meteorological phrenomena, which are
inexplicable upon any other known principle.
Suppose a very dense cloud (A) be electrified either by its

rations ap})ear in our experiments or

*

Phil.

A

MaK

tmthrr
J
•jiportiinity.

vol. xlii. p. '.115.

account of

Vol.44. No. ins.

tltcse

t Pliil. Trans, vol. Ixxvii.
elcctromttcrs will be given at some futur*

Of^ 1814.

S

proximity
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the

compound

proximity to the earth, or by some other means ; and let this
cloud, containing thennogen, be carried by the wind under another cloud (B) in its natural state, then this cloud will become
electrified by induction ; for the therniogen which it contains
will be expelled from it into the air above ; and when the cloud
is carried away by the wind, the cloud B will remain electrified, and in a state contrary to that of A, like the brass ball in
the second experiment.
The air above the cloud B having received an additional
charge of thermogeu, and this element having a strong attraction for moisture*, will attract moistin-e from the surrounding
air, and thus a new cloud will be formed.
When the cloud A is carried away from under the cloud B,
let it be supposed that it jiasses over or under a very thin cloud,
then will this cloud be electrified by induction ; but it will receive
the same element as that of the cloud A the reason of which is
shown by the second experiment.
As an excited barometer tube will produce an electrical effect
at the distance of four or five feet, it may be supposed that a
cloud iiighly electrified may affect other clouds at the distance
of some miles.
And hence we may infer that all those various
changes, which are daily taking place among the clouds, may
arise from that unerring law of nature called inducted electri-

A

:

city f.

Lynn, Oct.

10, 1814.

Ez.

WalkER.

[To be continued.]
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HE eyes

On

the

Mechanism of

Vision.

of insects, according to the foregoing observations, arfe
difl'erent manner from those of the vertebral

formed in a very

animals, or even the molluscae, am.ong which there also exist
humours.
Nothing similar is seen in the eyes of insects

distinct

deprived of every humour,

appear as it were to feel
Although formed in a manner
so peculiar, these organs are nevertheless eyes, as we may be

which,
the

light almost immediately.

* Phil. Mag, vol. xliii. p. 252.
t Dr. Franklin discovered tliat

tlie

clouds would cbnnge from positive

to negative electricity, several times in the course

of one tljunder-gust.
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<Jonvmced by squeezing them, or rather by rubbing off from
a black stratum which might intercept the action of the
xays of light.
The insects subjected to this test act completely
as if blind, and can no longer direct their efforts rightly for any
of the purposes of their existence. These experiments have
Ijeen so often repeated, and are so easily performed, that there
is now no naturalist who doubts that the parts called eyes^ in
insects, really serve all the puqjoses of vision.
But how can
these eyes concur to vision, and give the insect the faculty of
distinguishing objects clearly?
These organs, we have said, are
constructed in sucli a way as to fit them to receive the images
from objects, by the simple shock of the ravs which these objects reflect ; and from this way of feeling there must result an
extremely lively imprpssion.
Insects not having, like vertebral
animals, a contractible pupil, it seems that, as a consequence of
this organization, vision ought to be very perfect among them,
on account of the great number of rays which fall continually
oil the facets of their eyes.
Thus these animals seem to distinguish objects at very considerable distances; but the images are
painted or stop on their choroid, or they pass beyond, which is
very difficult to ascertain, although the first opinion seems most

them

probable.

One

of the most learned naturalists of Geneva,

M.

Prevost,

hazarded an opinion \ery different from that which
Ave here propose, for he thinks that insects are completely rwyopes.
He remarks in the first place, that if wc prepare two lenses of
the same form and substance, their local distances will be in
proportion to their diameters, and in general that all the images
of points similarly situated will be also similarly situated.
This
principle being granted, and true in itself, M. Prevost applies it
to insects ; but in our opinion the consequences he draws from it
" If the eyes of insects," he observes,
iu-e not well founded.
*^ were of the same materials as ours are, and of forms
precisely
similar, these animals would be singularly myopes; for, in order
that the image of any object may be painted exactly on their
retina, the distance from the object to the eye would also require to be equally small with respect to the distance required
for the hiiman eye, as is the diameter of their eye with respect
to the diameter of ours." That this reasoning may be applicable to insects, there must be a perfect similitude between the
matter and the forri! of their eyes and ours but we know that
there is not the slightest relation between these organs.
In
fact, the description which we have given of the two species of
the eyes of insects, proves that these eyes do not present, as admitted by M. Prevost, different transparent humours, nor ligabars recently

;
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move them.

As

to the applications in

to

which

and which make him conclude that insects
oiiglit to have a distinct view within very narrow limits, they
cannot be just, since tliey rest upon facts vdiic'a are not exact.
Thu"? the same naturalist says, that th.e eyes resembling in shape
those oi bees cannot distin;;aish o!)jects further olf than five centimetres and one niillimetre ; and linally, those of the ant species
further than five millimetres and one-tenth millieme of a metre *.
But it is evident from what has iieen said, that it is inipossil)le
Besides, in a
to brir.g any proof in favour of this assertion.
problem of this kind, v/e must pay attention not only to the absolutely diminutive size of the eves, but also to their relative
dianicter, as well as to the greater or less convexity ; for an eye
the diinneter cf which would l}e greater than that of another

M.

Pievo&t

inclii'ges,

miglit nevertheless take in less distinctly objects at a certain
distance, if at the same time its convexity were more consider-

This is also what observation teaches us in a direct
manner, by proving to ns that natiuc has always combined in
the kinds of insects which have the most extensive eye-sight, the
able.

sphericity of the cornea with the size of the eye.

The

libeLtulfP,

the mantes, the cicindclce, ai well as most of the IcpidoptercPy
the hymenopterce, and the diptercpj furnish striking examples
and if the size of their eyes is favouraljle to make them perceive objects at a greater distance, the sphericity of tlieir cornea
is not less advantageous for rendering distinct the impression of
external objects, by uniting a greater number of rays, and lundering them from removing from the axis of vision.
There is
no person, in siiort, who, in observing the motions of insects, has
not reuiarked, wlien ycu wii-b to catch them, hoAV acutely they
see you even at a considerable dista,nce: there are even whole
species which cannot be cavicht until vou keep out of their line
of vision.
It cannot be said, however, that the insects are then
guidtc! by their sense of smeliiug, for tliis sense serves them
probably only for better getting at their prey when they are
,

still

far

We

irom

it.

uith M. Prevost also when he says that, in order
that vision should be uscnd to insects, ihev must ordy see tliat
clearly which passes close to them, probably even at the distance
of their feelci.s and tiieir mouths, a distance at which the human eye sees with sucli indistinctness, that it may well be said
it does not sec at all.
In the first place, there is no similitude
whatever between the human eye and that of insects, and condiffer

* Those who have studied the liabits of insects must have rcmnrktd,
thnt tiierc are certain lefiidnpterce, some iliptcra, and even orthoptera and
hipntnopterw, who flv when \vc cppioach widiiii tlie diitaiice of ahixit six
metres.

scquently

and smooth

or simple
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aequently we are not warranted in establishing between these two
organs any comparison. All that we can infer is, that it is as
necessary for insects to see external objects, as it is for animals
The carnivorous insect ought to have the
of a higher order.
facultv of perceiving its food at a certain distance, as well as the
bird of prev, which suspended in the air would, perhaps, be condemned to die of hunger, if the acuteness of its vision did not

ensure

its

existence.

if we only took into the
account the great convexity of tlie cornea of the eyes of insects,
we might Avell regard these animals as myopes ; for we know

It

must however be observed, that

that the

more convex the crystalline is in the eyes of the vertemore the spernes which present this arrange-

bral animals, the

ment are myopes, p^irticularlv if the corneals very salient, if the
humours are verv dense, and finally, if tlie eye is too much sunk.
The mvopism tlicn depends on the rays being united before
reaching tlie retina: this inconvenience may therefore be remedied
bv the help of concave glasses, which retard the union of the
luminous rays. But the insects which present a very prominent
and convex cornea, are they also myopes as a consequence of
this arrangement, as Avould be the case with animals in which
the inrages fall upon the retina, after having traversed humours
of different density ? Although it is very difficult to solve so intricate a question, it would nevertheless appear that the convexity and protuberance of tlie cornea ought not to render the
insects myopes, since the luminous rays have not to unite rather
at one point than at ai'-othcr in order that the effects of vision
may be obtained, the latter Ijeing effected not because an image
is painted on the retina, but by the direct impression of the luminous rays on the optic nerves. The convexity of the cornea
being favouralile to the collection of the rays, and hindering their
dispersion, this form was perhaps the most convenient in the
It was at least the best adapted
structure of the eyes of insects.
for giving them keen sensations, since it tends to make the rays
of light fall more perpendicularly.
This form is also the most
eominon in this order of auin;ials and even a considerable number of in>ects which perceive objects very far off, present their
cornea very convex and prominent, such as the papillons and
;

the cichidelce.
It may al'^o be observed, that the concavity of
the cornea, by allowing only a small number of rays to enter the
eye, ought on that very account to procure less lively and
feebler sensations.
Thus, we only observe this arrangement in
a small imniber of insects, and merely in the tolerably smooth
eyes ; but in these species, the compound eyes and the lateral

simple eyes

may

supply the want of the concave eye.
S i
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the mechanism of vision, such as it is in insects^ seemed
even to the most eminent anatomists of the present age so difficult to comprehend, it would seem that the way in which they
proceeded to the dissection of the compound eyes (lor few interfered with the smooth eyes) has been in a great measure the
cause. The case would have been different, if, in their dissection*
of compound eyes, they had not always proceeded from the inside to the outside, a method of operating which may lead inta
errorj for, however little we disturb the optic nerve, the filaments
tv'hich it gives off, drawn a little back by being disturbed, are no
longer exhibited on the tunic of the cornea.
If, on the contrary,vit. carefully remove the cornea, we see in an evident manner
the numerous nervous filaments which pass through the tunic
of this membrane, and spread a little in order to form the pecaliar retina of each facet.
From that instant, we need no longer
explain how the light is able to act on the retina through an
If

opaque varnish.
If we set out from the organization of the eyes of insects, it
would appear that we might conceive that vision is produced
among them in the following manner
When the light meets a diaphanous body terminated by a,
curved surface, which gives it access into its interior, it undergoes
a refraction. If its rays being parallel meet the surface of this
body, and its medium be denser than that in which the incident
rays move, the broken rays will apjnoaoh the perpendicular by
converging upon each other.
But if the rays of light fall obliquely, malving a very wide angle, the more obliquely will they
fall, and the less will they approach the perpendicular.
These
Are precisely the different effects which light undergoes in falling
on the cornea, which unites with transparency a convex surface, and a denser medium than that in which tl>e luminous rays
move.
In fact, the hmninous rays, direct or reflected, which issue fronrt
a visible body, and reach tlie eye, form ditferent cones, the points
©f which are at the object, and the bases on the cornea.
Those
wiiich fall on this membrane in an oblique direction, and by
forming a very wide angle, are reflected, and do not traverse.
Those, on the contrary, which fall under a convenient angle (an
angle which in the human eye is estimated at 48"^;, pass through
the cornea, or the facets which compose it, and undergo from '\t
ft refraction, which ought to bring them near the perpendicular.
It results that these nervous filaments, situated immediately under, are struck bv the great quantity of rays which reach them,
«nd which, as a consequence of their direction, are concentred at
rhe most sensible part of the optic nerve, if we may so express
:

:
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U, or at the expansion of this nerve, so that these filaments
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may

afterwards transmit to the brain the impression of the rays of
light, or the

image.

great number of facets which compose the cornea, is no
obstacle to what we have said ; but each of these facets ought
to be considered as a cornea, which exercises its action on the
rays of light, and makes them undergo the changes necessary for

The

Nor ought their number
the brain to receive their impression.
to make us suppose that insects ought to see c' jects very much
multiplied; for, whatever maybe the number of the nervous filaments which correspond to each facet, they all set out from the
spreading of the optic nerve, which we have considered as a retifia sufficiently analogous to that of the red-biooded animals
it is on this retina that are painted the images perceived by the
filaments ; perhaps even this retina is only destined to transmit
to the brain the impression produced by the rays of light on the
This is the more probable, l>ecause images can
hardly be supposed to exhibit themselves from behind an opaque
membrane. The great use of the retina would therefore be to
centralize the impression, and to render it unique, if we may so
express ourselves.
From what we have seen, if the force and number of the rays
of light had been very considerable, these rays might by their
But nature,
too great excitabilitv injure the organ of sight.
optic nerves.

equally admirable in her minutest details as in her most beautiful
works, has guarded against this inconvenience ; and the varnish
of the choroid, as well as the choroid itseif, are the organs
which hinder the multiplicity of the luminous rays from deranging or altering the sensibility of the nervous filaments. The
varnish of the choroid and the memijrane of the choroid appear,
therefore, destined to absorb the excess of the luminous rays, and
to diminish the too great excitability wiiich a very strong light
would necessarily have produced on the optic nerves, according to the conformation of the eves of insects. The black and
opaque bands which we observe in certain species, like the more
or less coloured spots in others, seem chiefly intended to absorb
the excess of t'ne luminous rays, while those less thick and more
transparent facilitate, on the contrary, the passage of the light.
It is easy to j)erceive how necessary this arrangement was to
insects: in fact, the latter not having, like most of the vertebral
animals, pupils with the property of contracting and dilating,
and whicli, as a consequence of this arrangement, permit these
animals to receive only the ravs the most approximating the
perpendicular, or the axis of vision, had occasion for an opaque
membrane to absorb the useless ravs^ or such as might even be
hurtful
S 4
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Thus it is particularly by the privation of thi*
hurtful to vision.
membrane, that we may judge of its influence on the sense of*
and observation jiroves that it is wanting in all the lucifugcB.
According to this way of considering the varnish of the choroid and the choroid itself, we see that the opacity of the latter,
It is even posalwavs very great, may be no obstacle to vision.

sight

;

sible that this

membrane should

serve to render

it

more com-

plete, bv preventing the sensibility of the optic nerves

from be-

ing affected by the almost immediate action of the light on

their^

texture.

As to the air tracheae, their chief use seems to be to sustain
the spreading of the optic nerve, and to circumscribe it within
Besides, it is
limits essential to the mechanism of vision.
more than probable that the choroid is formed by a heap of
tracheae furnished by tlie large trachea which surrounds it. Thes«.
trachece, which are distributed over the cellular texture of the
choroid, adhere bv its upper surface to the varnish, and by its
This organization
inferior to the spreading of the optic nerve.
seems even to be proved by tbe examination of these various
The large circular trachea, placed almost on the same

parts.

plane with the choroid, furnishes in its texture a very great number of small tracheae which lose themselves in it, since we can
Finally, by a profind no trace of them after this membrane.
longed maceration, we may assure ourselves that the choroid is
formed by a close texture, of which, perhaps, the great number
We might
©f tracheae which lose themselves in it, is the cause.
also remark that, in insects, the trachea;, in being distributed
over the cellular texture, form by tlieir union with this texture
various membranes, and even several of a considerable extent.
The cellular tunic alone of the intestinal tube is a proof of this:
it is singular enough that the choroid, formed in the red-blooded
of all the parts of insects,
In short, the choroid is not
the only membrane of insects in which we might find a similar
resemblance. As the air is tlie only fluid which has any circulation in them, all the parts which ought to liave either a great
sensibility, or a great contractibllity, generally present a great
airimals

by a

triple vascular texture,

is,

that which receives most trachos.

number

of tracheae.

Thus we may always estimate a

priori,

either the force of a muscle, or the sensibility of an organ, by the

tracheas which

The

wc

see

them

receive.

situation cf the optic nerve, with respect to the eye, seems,

of no consequence to insects.

In fact, the numerous nervous
filaments corresponding to the facets of the cornea, render it in-

more or less exactitude on the insertion of the optic nerve, since the latter can
only
different that the rays of light should fall with
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•nly receive the impression from it by the nervous filaments furnished by its spreading.
From what has been said, it is evident that the eye in insecti
does not present so complex a structure as the same organ in animals of a superior order. In the eyes of insects we do not observe
different humours which by their density can change the direction of the rays of light, by operating a refraction, always in
proportion to the nature of the mediums which they pass through.
Nevertheless, if the structure of the eye is very simple in this
order of animals, it seems to accommodate itself very well with
the properties and laws of light, as well as with the object which
this organ ought to attain.
In fact, the cornea, by its transparency, its convexity, and its more consideraljle density than thai
of the air, gives in the first place, on account of its transparency,
a passage to the rays of light, while, as a consequence of these
two other properties, the ravs undergo a refraction, which tends
to render convergent tlie broken fasciculi, and to approximate
them to the perpendicular. As the rays which traverse the
cornea strike at the same time the nervous filaments, or the
retina of the facets of the eye and the tunic of the cornea, they
may be perceived by the nerves, and tlie latter may transmit the
impression which they experience to the expansion of the optic
nerve.
It would, it seems, be in this point that all the rays
should be concentrated, in order to form the image ; but as, in
order to do this, they would have to pass through an opaque membrane, it is difficult to admit it. \^'e must, therefore, suppose
that the sensation is there concentred; and probably this species
of retina has no other use than that of centralizing and bringing
to one point all the impressions perceived by the optic filaments.
The protuberance of the cornea seems to be frequently in inand this ratio
sects in the ratio of the smallness of their eyes
is any thing but indifferent.
In short, the more protuberant the
.cornea, the more numerous are the incident rays; consequently,
the rays which reach the nervous filament being in greater number, vision is produced with a force similar to that which a
greater dimension in the eyes could excite ; with this difference,
however, that insects in this case do not see so far. We may
cite as a proof the locnsta lilifolia and acuminata of Fabricius.
Lastly, it remains to make known the singular arrangement
observed in the compound eves of the liieUida vulgaris, and of
:

the locui(a lilifolia, as well as to say a few words on the structure of the eyes of the bicifugce species.
The compound eyes
of the libellula vulgaris and of the Locusta idifoiia present a
singular arrangement on account of the tunic of their cornea,
which is red in the upjier and posterior parts, and of a clear
green in the inferior and anterior parts. These two colours
are

Memoir upon

282

the

compound

are so decided, that the eye appears externally as if formetl
distinct parts.
Should this effect take place on account

by two

of the great convexity of the cornea, and even of ti-fi position of
the eye of this s])ecies ?
Foj- this position and this convexity
render the approach of the rays of light easier in the upper partthan in the lower, because in this part the eye is perpendicular
with respect to the rays, whereas the lower is on the contrary
very oblique with respect to them.
We also observe that the
upper part presents a red colour a colour which has less refrangibility than the green of the lower part, and wliich also gives
less light.
The lower part, to which the approach of the rays
of light was very difficult, aUo presents a green colour, which has
more refrangibility than red, and which also gives a greater intensity of light, since, according to the elegant experiments of
Herschel, green rays are almost as brilliant as yellow. Thus, the
red, sending back rays less brilliant than the green, and being in
the point of the eye where the rays of light arrive most easily,
would have been placed in this part to absorb, by its greater
opacity, the excess of these very rays, which must have injured
by their too great excitability the optic nerves. The green, on
the contrary, presenting more refrangibility, and a greater intensity of light, would augment the excitability of the optic
nerves in the lower part, and in this way correct the difficulty
ivhich the rays niiglit experience in reaching this part of the

—

eye.

It is

founded

:

possible

however

what we have now said may be well
may be, we can only regard the explana-

that
this

tion of this fact as proljable.
Th.is arrangement is also visible in the locusta gigantea, iif
which the eye presents externally all its upper half of a reddish
brown, and its lower half of a very lively green. The centre of
the eye, i. e. the intermediate part between those two shades, is
of a bright red. These various shades are o^ying to the diversity

of colour in the tunic of the cornea.
We may even remark, that
the green tint approaches the lower part of
the eye, it takes a clearer shade, and verges more and more towards the white. As to the smooth eyes, this species has only
two very small convex ones of a slight red, and situated on the
crown of the head lietween the compound eyes, and above and
in front of the antenna:.
There are some cnleopterce, like the llaps, the pcdimis, and
in proportion as

which are completely lucifuge, and which^,
cannot support daylight.
Thus, on exposing
the species of these difiereut geneva to a strong- light, they are
seen to shun it by lowering their heads.
Insects being deprived
of the pupil, the explanation which has been given of this phieBomenon in the nocturnal animals cannot be appllcai)le to them.
certain tevehriones,
like the blatla,

Thus,

;

mid smooth

or simple IHyes

of Insects.
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as we have already observed that this genus presented
neither choroid nor circular trachea, might we not presume that
the excess of the rays of light which arrive on the optic nerves,
not beina; absorbed Ijy an opaque membrane like the choroid,

Thus,

tnav injure vision considerably, by increasing too forcibly the
These insects are as it were
excitability of the optic nerves ?
rendered stupid by the excess of light : for a contrary reason, a
less brisk light not increasing their excitability too much, ought
it not to be more favourable for enabling them to perceive obWe might also add, that the nervous
jects in a distinct manner ?
filaments which attach below the facets of the cornea, are here,
very short, so that thev are nearer the optic CMpansion to
which sensation is transmitted: having less intermediate between
them and the general retina, this impression may be greater.
Their sensibility being besides acuter, they require less light to
paint in a clear manner the images on the retina, images which
are soon afterwards percei\ed by the brain, on account of the
proximity of this organ to the expansion of the optic nerve.
must also remark, that it is in the eyes of the lucifugce alone

We

that the image can be produced, since the impression made by
the rays of light on the optic filaments has not an opaque
membrane to pass through to be transmitted to the brain.
As to the black point whicii is most frequently observed at the
exterior of the compound eyes, a point which seems moveable,
and situated in the interior of the eye, so that it should have

some

relation with the bull of the eve, it seems to lje produced
by the point of the choroid corresponding to the small circle
which gives a passage to the optic nerve, since in this part, the
furthest removed from the eve, the deeper violet-coloured tunic
ought to produce this point iicarly of the breadth of the circle^
It is clear that this point is in proportion to the size of th&
\Ve
circular aperture througli which the optic nerve passes.
see it larger in all the sjiecies in which this aperture is formed
by the adductor muscle of the maudibule, as in the Ivciista and
llbellula.
It is, on the contrary, less considerable in those which
have formed it by a circular trachea, like the gryllus, the truxuViSy
and the f^-eater number of the diplerce, in which this aperture i%
still smaller.
The species which have their tunic entirely black,
like moat of the coleoptcrce and the hymenopterce, as well as
the ac/ttia, &c. do not appear to have any for it cannot be seen,
on account of the colour of the tmiic. It is, on the contrary,
more visible in the species in which this tunic is of a clear colour.
In short, the optic nerve does not oppose this arrangement
;

m

all the internal parts of the eye, except
the points where it is traverved by the nervous filaments.
As
to the movement v.hich we observe in it, it iv ep.sy to convince

for the choroid covers

ouf'^elves

;
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ourselves that it is not a real movement.
It seems only to take
place, because the point being ohvays fixed, and in the middle

of the eye, consequently answering to all the facets of the cornea,
on whatever side we observe each facet, the latter being capable
of making it what it is, there results that kind of movement
which seems to be in the black point or the eye-ball, but which
depends on that made by the observer.
The size of the compound eyes is worthy of being noticed.
This size is variable when we compare it with that of the body,
but it seems always more considerable in this respect than in
the vertebral animals.
We observe in fact, in insects, that the
greatest dimension of the comjjound eyes, in comparison with
the body, is as 4 to 1, the medium as 10 to 1, and the smallest
60 to 1
I have found the latter proportion in two genera only,
and I consider it therefore as extremely rare.
To conclude the dimensions of which I have spoken, prove
liow large the eyes of insects are in proportion to their bodies.
If it is with difficulty that we can conceive how vision can be
.

:

effected in these insects,
shall experience

smooth

eyes.

their compound ej'cs, we
when we contemplate the
more simple than the latter;

by means of

much more

difficulty

These eyes arc

still

they are even so simple, that we might fairly doubt if they performed the function of eyes at all, if experience did not demonstrate it in an evident manner.
The greater number of the
smooth eyes present a convex form,Avhich is generally observed
in the coi-iiea of the compound eves also
sometimes, however,
the cornea of the smooth eves, instead of presenting this structure, is more or less concave.
This last form may nevertheless
present some inconveniences in the sense of sight; for, if the light,
in passing from a rarer into a denser medium, meets a concave
surface, its raj s, however parallel they were, become divergent
a disposition not very favourable to a distinct vision.
In fact,
80 far from the rays diverging too much, it would seem that the
optic nerve placed towards the centre of the cornea can scarcely
receive the impression of them.
As to the plain surface which
some smooth eyes exhibit, although it is less favourable to a
greater affluence of the ravs of light,
it is not an obstacle to
vision, since the light passing from a rarer medium into a body,
which presents a piano-transparent surface, and a denser medium, its rays will ap])roach the perpendicular at their point of
immersion. We may also observe that, the smaller the smooth
eyes are, tlie less plain are their surfaces
thus the mrmtes, for
instance, which have very small eyes, have them projecting in a
remarkable manner. The size of the smooth eyes is, besides,
very variable in the genera which are most known
thus, it is
:

—

:

:

scarcely possible to

become acquainted with the connexion which
exist*

and smooth
exists

or simple

between the projection of

thi^
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tlieir

small-

ness.

The

light arriving therefore -on the external

membrane

of the

smooth evcsj or ujion their coraea, undergoes various changes
which are connected with the fmm of the cornea. If it i)e convex, as most generally observed, and the direction of the rays
be oblique, by making a very wide anj^le, they are reflected, and
do not traverse it. If the light, en the contrary, falls on the
cornea at a convenient angle, its rays ]}as3 through that membrane, and undergo from it u retraction \''hic!i brings them near
Finally, when the corr.ea is plain, the
to the perpeii licular.
rays of lighi will co:itiiuie their roivte, by approaching the perpendicuiar at the point ofiminersion ; whereas, if it were concave,
supjjosjing even tliat the luminous rays were parallel, they would

become

would remove fro;a the u.iis of vision.
which has pavsed through tlie cornea, arrives immediately on the ki'id of retina formed .by tiie optic nerve, a
Tins retina, shaken by
continuation of the sniall optic nerves.
the approach of the vavs of light, can transmit the ii.ipression of
them to the brain. But t!ie few rays whicli reac'a the smooth
eyes, either on account of the sometimes uiifavouraljle disposition
of the cornea, or on account of tlieir smalliies-^, -vould have been
a blackness
fctill diminished, if there had beeii under the ntTx es
and opaque coating a«. observed in the coinpourd eyes. Thus,
in the smooth eves this coating is most generally of a clear co^^'e may therefore
lour, or even sometimes completely white,
presume that the blackish tunic of the compound eyes is destined, by absorbing a part of the rays of light, to diminish the

The

divergent, and

light

whUe the almost colourless varnish of the smooth eyes, far from absorbing the lumiiious rays,
sends them back, and thus increases the excitability of the retina

sensibility of the optic nerves,

formed hy the spreading of the small optic nerves. It seems at
least that it is in tins respect that the smooth eyes may be usefor their smallness is so great, that without tliis
arrangement thev never could procure sensations very distinct.
Besides, the insects wiiich have smooth eyes only,have a greater
number of them and as their life is generally less active than
that of the sjiecies v/hich possess two kinds of eyes, we may presume that it was not necessary to tliem to ^)erceive objects at
distances so greit.
We observe also that insects which have
smooth eyes only, keep almost constantly in dark places, or at
least do not go great distances, being also deprived of the organs
adapted for fiying. The afjlera', and the numerous class of the
larvae of the lep'idoptercp, furnish a striking proof of this.
All the experiments which I made to determine to what extent the smooth eyes may be useful to the insects which present
ful to vision

;

;

the
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the two kinds of eyes, have scarcely given me any information as
removed with
1
to the destination and utility of the former.
the greatest care the smooth eyes from the ves/m gntlica and
vrtlgaiis, as well as from the apis viulucea and other hymenoAt the moment
pterce, and from the opis philanlhus and scvlia.
of their heing removed, the privation seemed to retard their
movements a little ; but soon afterwards thev acted as before.
I never saw the wasps whose smooth eye;> 1 had removed ot

varnished over, at all embarrassed in taking fiight again. The
case v.'as the same with the ortliopierfs which 1 suijinitted to siin short, all continued to move as before.
milar tests
When, on tlic contrary, I pa-sed a blackish varnish over the
compoui'd eves, or wlien I burst them, I saw the insects act
completely as if they were blind, turning about in all directions,
Thus they briishtd
without being able to guide themselves.
against the wall, or any obstacle which I placed bclbie tlietn.
All the insects which I r-ubjccted to this kind of test seemed
to draw their legs very frecjuently over their heads, as if to remove what hindered their eye-sight, hi this state we also saw
thern make more frequent use of their antennse, by directing
them always forward and on one side, and feeling with the
:

This
greatest celerity the objects vvhicii opposed their progress.
greater mobility of the antenna; ainiounced pretty well their uses:
render them still more evident, I took some lowhich have the antennae very long, and I touched these
organs with oxy-mm-iatic acid. The insect was noways affected
thereby but as soon as this acid came near the eye-lids, and
long before it could produce an immediate action on the ere
itself, the insect darted away with rapidity, showing a great deThis exjjeriment, which 1 repeated several
gree of anxiety.
times, and which always succeeded, seems to confirm an opinion
which I formerly hazarded on the use of the antennae and the

but

in order to

C7istcB

;

palpebrffi in certain classes of insects*.

In short, if we remove from the insects which have not compound eves, their smooth eves, or if we cover them with an
opaque varnish, we see them act as blindly as those which are
This experiment proves that,
deprived of their compound eyes.
when insects have no other eyes than simple eyes, the latter perform the offices of comj)ou!id eves. As to the smooth eyes
united in the same individual to the compound eyes, they seem

Perhaps they are merely destined to serve
to be of very little use.
the vision of objects which strike directly the point where
these eves are situated. Thus, the lateral eyes placed on the lateral summits of the head, would be destined to show the insect
for

* Vide iiiy Memoir on the Sense ol"Siiicllir,!r, and on the Or'.'niis
icem to be tiic Scut of it, iu the Annuka du Museum d'Hisl. Hat.

wbicli

all

and smooth

or simple
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external objects in this direction, while the smooth eye in
the front and centre would inform them of the obstacles which
they might ex]3ect to find when advancing in a straight line. It
IS to be observed that, in this arrangement, tiie lateral
smooth

all

eyes are very

controled by the compound eyes, and that
is ahva}s calcuiated more directly for any
obstacle wliicli shculd oppose the advance of the insect.
Sometimes, however, tlie smooth eyes are arrai:ged in the form of a
triangle on the crown of the head ; wlien they can only be useful in enabling the insect to perceive objects placed above it.
Indeed, those wliich exhibit this disposition Io-,ver the head so
as to enable them to see straight forward.
Bees and certain
species of wasps, as well as the maniei, v.hich have their smooth
eyes on the summit of their head, know very well liow to incline

the eye

it,

little

in -the centre

the better to distinguish objects })laced before them.

The

facts

which we have

detailed,

seem

positive

enough to

permit us to conclude,
1. That we must never judge of the extent or perfection of
any sense, from the simplicity of the organ destined to produce
It ; for, if we regard only the little degree of complication
in
the eyes of insects, we might presume either that these animals
do not see at ail, or at least that they have not a very distinct
vision.
Facts, however, prove not only that they are not myopes^
but also that they perceive objects at great distances.
2. That the eyes of insects have no relation with those of
any other class, and that this organ, like all those of this order
of animals, cannot be assimilated, nor even compared, to any

other which performs the same functions in a different order of
animals. Thus, we always run the risk of establishing inaccurate

when we endeavour to compare the organs of insects
with those of the other invertebral animals, and afmlmi with
those of the vertebral.
In fact, insects are so formed, on a par-

relations,

ticular plan, that we ought never to establish any parallel with
respect to their organs, except between the species of different
orders.
may therefore say that, correctly speaking, these

We

animals ought to be compared with each other only, because,
in the immense chain of organized beings, they alone present
the remarkable peculiarity of having no other fluid in circulation but air.
Tliis disposition of not presenting any ramified
vessels- but those destined to give play, through all the parts of
the body, to the impression of this subtle fluid, the aliment of
life as it is of flame, ought necessarily to have brought with it
a crowd of differences in organization, which we would seek for
elsewhere in vain.
The nervous system is the only one which
still shows that all the articulated animals have been formed oo
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and although it undergoes fewer modione and the same plan
fications than all the other systems, we see it exhibit peculiarities
wiiioh evidently announce the absence of a centre of action in
;

insects.

mennoir was printing, I ascertained that the perwhich exist in water, exhibit some peculiarities in
Thus, as I have already remarked, this
their compound eye.
eve is alwavs of a dark colour, which is owing jointly to the

While

this

fect insects

thickness of the tunic of the cornea, to that of the varnish of the
The varnish of
choroid, and finally, to that membrane itself.
the choroid, seen at its greatest thickness, appears to be of the
deepest black ; but when we stretch it, and reduce it to thin layers,
The thickness of the choroid is
it passes to the darkest violet.
very remarkable in these species, particularly in the dydcee and

the hydroplujlce. In both, the circular trachea is totally wanting
place is occupied by a common trunk, from which issue two
principal branches, which proceed to form around the optic
nerve a network of tracheae larger than the branches which furFinally, 1 have remarked that in most of the insects
nish them.
which live in water, the retina is very near the cornea, a disposition which is also observed in the species which are not properly lucifugce, but which habitually fly at sunset only, such as
:

its

the s^eotnipcB.
I have already observed that certain species presented several
different shades in their compound eye ; but, what is most
singular, there are some in which this organ exhibits in its middle part a very narrow stripe of a colour totally different from
This stripe, generally of a deep tint, is
the rest of the eye.
almost always placed in the middle of the eye, so that it separates it into two equal parts. But why is the tunic of the cornea
It is difficult to account for this.
thus of a different colour ?
This disposition, hou'evcr, is not very rare ; we see it even very
decidedly in the locusla gigantea, the phasma rossia, as well as
The locusta lilicertain species of syrphiis and tabanm.
folia * presents even several parallel stripes of a reddish brown,
in

of a whitish green what is most
in the middle of the
course of this memoir the comI have described in the
eye.
pound eyes of the cloportce, ihinkms; that they were true insects,
i. e. articulated animals deprived of a circulation of blood, but

whereas the rest of the eye
particular

is,

is

that its stripes

:

do not exist

Subsequently I have made new refurnished with tcacheee.
searches as to the organs of circulation of a great number of
* All that has been hitherto said on the locusta lUifulia ought to be reThese two names liave been confounded by
ferred to the locusta faicala.

mistake.

jnvertebral

;

and smooth

or simple
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and these inquiries have proved that the clohad placed among the insects, belonged to the
had precla«;s of arachnoidcs; and tl]at plmlangia, which I
sumed to have the same organization with the spiders, ought to

ihvertebral animals,

which

portce,

I

be classed with the insects, since they present trachea and a
dorsal vessel without vascular ramifications. As to the cluporUe,
they have a true heart provided v%ith vessels, the blood of which
goes to receive the impression of the air, into particular organs
not ramified, and which we may consider as species of lungs.
With respect to the organs of circulation and respiration, the
In fact,
cloporice are nearer the scorpions than the spiders.
althe latter have a heart very much enlarged at its base
though this heart extends afterwards to the extremity of the
bodv, it by this enlargement resembles that of the cnistaceons
(hcapodes, with this difference, however, that the position of
Tlie heart of the crustacece
tiiese two organs is not the same.
:

situated in the breast, while that of spiders is in the abdomen
y\s to the heart of scorpions, we do not
side of the back.
see that it has any very sensible enlargements ; in this respect

is

and the
this

organ more resembles the heart of the doportce than that
But it is truly worthy of remark, that the or-

of the spiders.

gans of respiration are multiplied in proportion as the heart takes
an uniform diameter. Thus in the si)ider, in which the heart
in the cloportcs
is decidedly swollen, there exist only two lungs
the heart, without showing any sensible enlargement, as in the
spider, nevertheless presents a diameter a little more considerable towards its upper part : thus we observe they have four
:

finally, in the scorpions this number amounts to eight
but the heart in all these animals is of a diameter nearly uniform
throughout its whole extent. To conclude in all the arachnoides the lungs are always symmetrical, and are never found but
in pairs.
It is possible' that the form of body may also have
sdme influence on tliat of the organs of respiration, and partiThus the greatest diameter of the heart
cularly of circulation.

hmgs

:

:

in certain species of spiders

would supply what was wanting in

Nevertheless, this cause ought not alone to have influence, since in all the spider race the heart extends from one
The heart of the spiders
extremity of the body to another.
begins, in fact, at the bottom of the abdomen; but as it sends
length.

two princi])al vessels into the breast, we may say that it extends
from one extremity of the body to the other.
As to the nervous svstem of the true spiders, it is always composed of a cerebriform ganglion, situated in the upper part of
the body, wliicii we may eitJier call head or breast, because it
performs functions analogous to those two parts. This ganglion^
situated almve the oesophagus, surrounds it most frequently
by
T
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by prolonging itself afterwards into two cordons, which form new
ganglions, from which other nerves is»<ue wliolly as if from the

But in the injects, wc know that tliere exist as manV
ganglions as there are vings, while in the true araclnioides this
number is alwavs far less con^^itle:•able. Besides, in the articulated animals, tiic nervous system in general undergoes few variations
it even shows in an evident manner, that all these animals have been formed on one and the same i)lan, which has

brain.

;

merely undergone «)me

trifling modifications

adapted to peculiar

circumstances.

From what we have

observed, there will be some changes ne-

cessary in the classification of the articulated animals, and the
class of insects will l^e better distinguished from that of the

arachnoides than it has been hitherto
for these animals differ
from each other in their organs of respiration and circulation,
and even, although in a manner less striking, in those of reproduction and nutrition. Tliis branch of the subject will form a
separate memoir, on the organs of circulation and respiration of
somefamiHes of articulated animals. In the mean time we shall
;

observe, that the arachnoides aie divided naturally enough into
two principal families, the oviparous arachnoides and the vivi-

very singular, to find this
animals whose organization is also very
simple ; for their system of respiration may be assimilated, undor
certain points of view, to that of some crustaceous decapodes
with long tails as to their circulation, it is purely pulmonary.
The division of the arachnoides which we have mentioned, is, as
we see, very different from that hitherto adopted ; indeed this
division will fall of itself to be still more subdivided, in order to
In this classificaplace each genus in the most natural order.
tion the arachnoides will always come after the crustacece ; but
the order in which the insects have been usually arranged must
te totally inverted. Thus, instead of terminating the series of
insects bv the apterce, as several naturalists have done, we must
on the contrary commence with them, since most of the apterce
have a greater affinity with certain arachnoides.
The common sjiiders haviiig ramified respiratory organs or
tracheae, and being thereby deprived of an organ of circulation
furnished with vessels, are true insects; I ought, therefore, to say
a few words with respect to their eves.
Tlie eyes of the phaLangium are situated nearly like those of the
crustacece, with vvhich the common spider has besides some relations, either from the disposition of theirbodics,andoftheirorgan»
of movement, or, finally, by the volume of their hepatic vessels, or
their livers. Thus, the position of the smooth eyes of the common
spider (noothersar* observediu tliis genu*) is considerably different

parous arachnoides.

mode

It is besides

of gestation in

:

Irom

and smooth

or simple
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The cornea

of
a piece, as in the smooth eves
it seems externally of a brilliant
black; but this colour does not belong to its texture; it is produced by the tunic of that membrane Vihich presents this shade.
This cornea is very convex, rounded, and polished.
Placed in a
projection of the head, the eyes of the spider are very close to
each other, being only separated by a deep sinus. The eyes are
placed a little on one .side of the projection which forms the coriaceous envelope, so that they ought not to be able to distinguish objects except above tliem and laterally.
As they are immoveable -as well as the parts on which they are situated, it must
be difficult for the phalaiighim to perceive objects placed in a
straight line with the body.
This position of the eyes is the
more remarkable, as it is the only one of this kind which exists
in insects.
It is not found in the nrachno'ideSy and is only seen in
certain species of criislacece, and still under many modifications.
The eyes of the phalungium are protected by an interorbitary
arcade, and this forms above them a projection for defending them against the impression of external objects.
These eyes,
so far as their diminutive size has permitted me to judge, are
formed by a cornea of one hard piece, thick, convex, and transparent.
It seems, however, to be black when viewed externally;
but this is owinv, as we have already said, to the colouring of the
tunic placed under this membrane.
This timic is besides very
thick.
We see it traversped by a nerve which corresponds with
the concave surface of the cornea.
The choroid and its varnish
are completely black
probably, the texture of this membrane is
formed by tracheae, nevertheless it is not surrounded by a circular
trachea.
There proceed towards this part numerous tracl^eoe,
but they arc there ramiiicd, instead of forming a principal trachea.
This is nearly all that I could ascertain respecting the
structure of the eyes of this kind of spider, so similar to the arachnoidei in external character, and yet so different in the organs of
is all

:

:

respiration and circulation.

Having been able quite recently
the

compound

eyes

to ascertain the structure of
of the crepuscular insects, such as the

and rhe noc.tu<e, I ought to state that nothing which
have said on the vision of insects in general is applicable to
them. The latter liave, in fact, an organization so particular
in the structure of their eyes, that there is necessarily a great
sphijrix
I

difference in tlie

cognised

way

in v/iiich vision

in these eves

a species of crystalline

humours of
;

we know

is

effected.

I

thought

different densities,

I

re-

and even

that there exists nothing si-

milar in the other insects.

The^e are

tlie diflvrent-es

which

T2

exist

between order and order,

and
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and which render the anatomy of

when we wish
made upon a

to deduce general

insects so intricate, particularly
conclusions from observations

number of individuals. We may also add
which are immense, and which we can never
be certain of having surmounted, those which result from the
uncertainty in which we still are, respecting the organization of
great

to these difficulties,

the great class of articulated animals.
Indeed, these difficulties
are the greater, because the classes of articulated animals are

much

less striking,

and

other ramifications.

less clearly

separated, than those of the

Thus we cannot have recourse

to analogy
to judge a priori of the organization of these animals.
The

anatomist

who should take into the labours of classificators the
own researches, would run the risk of falling into

ba«is of his

greater errors, if he examined but one organ only, and he would
surely bring together animals separated by their whole organization.

To conclude : we may have fallen hito errors in the course of
our investigation ; but, as truth was the object of all our eflforts,
we trust we shall be forgiven.

XLV.

071 a Sulstilutefor Cqf'ee, proposed by a French Author,

To Mr.

Tilloch.

—

Sir,
J. RUSTING that you will always have the candour, in your
valuable j)ublication, to award the priority of any discovery to
those who may have a jtist right to claim it, I take the liberty,

through that channel, of suggesting, that tlie discovery of the
seeds of the /riv pseudacorus, or common yellow water flag, as
an excellent substitute for coffee, was not made by M. Levrat^
as stated in tlie Philosophical Magazine for August, page 144,

but by myself in the year 1809, as may be seen in the twentysecond volume of Nicholson's Philosophical and Chemical Journal, where my account of it is published.
And as that paper
was soon noticed by Morveau, in the Annalei de Chimie, the
subject might have been suggested to M. Levrat by either of
these sources ; and I am happy to find that my opinion of the
usefulness of these seed^ is likely to be acted upon for the benefit of our speciei.
I

Wisbech, Sept.

Q,

18H,

remain, yours, &c.

Wm.

Skrimshirk, Jun.
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Biographical Sketch of the late Sir

Benjamin

Thoaipson, Count of Rumford,

OiR Benjamin Thompson, Count

of Rumford, one of the ten

Academy

of Sciences of Paris, \ ice
President of he Royal Society of London, member of many other

foreign Associates of the
I

scientific

societies, &c.,

in America.

He

was born

attracted

tlie

at

Rumford,

near Boston

notice of a professor of natural

philosophy in the university of Cambridge near Boston, who
having remarked in him a great degree of curiosity and intelligence, took charge of his education.
He married a lady
possessed of property in that country, by whom he had a daughter who still lives in the city of Boston.
In the war which terminated by the separation of the North American States from
the British dominion, he attached himself to the British interest,
and raised a regim.ent. He was patronized by Lord George Germaine, who held a higli situation at that time. After the war he

London, and received the honour of knighthood from
He was for some time one of the under Secretaries of
State.
He went to travel in Germany, and at Munich was noticed by the present King of Bavaria, into whose service he entered, and there attained an eminent situation ; and to his death
he enjoyed the munificence of that prince. Whilst employed by
the Elector of Bavaria, he formed a system of j^rotective police
for the city of Munich, and reformed the establishments for the
maintenance of the poor.
The public garden at Munich in the
rural style was laid out at his suggestion, as were the pleasure grounds on the space formerly occupied by tlie ramparts at
Manheim. flaviug returned to London, he was active in establishing soup kitchens for the poor, and travelled hito different

came

to

the King.

parts of the British empire, with the intention of disseminating
liis contrivances for the distribution of heat.
He .suggested the

formation, of the Royal
gave to the Royal Society of
London a thousand pounds, of which the interest is to be annually presented to the author of the best Treatise or Experiment on the Subject of Heat.
Since the peace of Amiens^ he
lived in Paris
he there married the accomplislied Madame Lathis union lasted for
voisier, widow of the celel>rated chemist
He resided
a short time, and was terminated by a separation.
from that time to the day of his death at Auteuil, in the house
formerly possessed by Helvetius. This house and garden are
agreeably situated on the l)ank of the valley through which the
plan, and ardently assisted in the
Institution in Albemarle-street.

first

He

:

:

On
it enjoys a view of the woods round Meudon.
bank of the valley he amused himself in decorating
habitation, and modelling it according to his fancV; as he
wa«
T3

Seine flows;
the opposite
this
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WHS wont to do in every house where he took up his residence.
Hte was fond of employing the rule and the compass in drawing
the plans for these alterations and constructions. One of the
last of his mec'aanical sclienies, was tlie apphing broad-rimmcd
wheels to l.is coach, xvith a view of diminisliing the jolting that
arise from the inequalities of the pavement, as explained in hie
paper on the subject in the Monitfur.
For many years previous to Ins death, he was affected with a
cough prcceediiig from a morbid state of tlie mucous membrane
of tl'.e larynx; in other respects he enjoyed tolerable health. His
death fat Auteuil near Paris, in Ai'gu>it last) was the consequence of a fever.
His age was about sixtv-five vears.
The faculty for which he was most remarkable in respect to
science, was that o*" contriving instrranents and experiments, as
may be seen in his expenmeufs to determhie tlic force exerted
in the Explosion of Gunpo\v-dev fpiiblislicd in the Philosopincal
Trnrsactions), in those on the subject of Heat (published in various papers in the Philosooiii "al Transactions, and Memoires
de rinslithi), and in his contrivances for the distribution of
heat in d'velling-houses and nuinul^actorios (publisl\ed in his collection entitled Philosophical Essavs).

Having passed much of

time in the army, and in the seremployed in constant
study, hke those of a man who becomes prcf<'undly learned in
ma' hematics, r.utiu'al philosophy, or chemistry; but he reflected
and specula.T.d ingeniously on some parts of natural philosophy.
He ppoke Germi.n ncll, and French with fiuencv. His general
knowledg-? was improvt-d ov th.e convers.ition of distinguished rneu of iearniiig, whose company he sought in London and,
his

vice of princes, his hcnrs could not be

Paris.

lis was fond of show in his domestic establishment. Studious
of fame, eminence, and power, he 'iould not but expose himself
to oppobiciori and detractir'n,~^nd he felt acutely the attacks of
his adversaries. In his doiTAestic connexions, he wished too much

to regtilate the actions of his associates by his own will.
He v/as uiiove the middle size, well proportioned, not tending
to obesity; his complexion fair; his features prominent; the characier of hip covmrt-tiance dignilied and pleasing; his usual manner and tone of voice mild.

XLVII.

On
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1 HK great importance of safe cables for ships is known to
every one in the slightest degree acquainted with maritime affairs.
In circum stances of danger, the preservation of the cargo

On Chain
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often a matter of great magnitude, but that of tlie lives of the
Like almost every thing connected
is infinitely greater.

seamen

with navigation, the means resorted to have, till lately, been
confined to improvements in the manufacture of cordage, and
some of these have been great ; but either from prejudice or
Vant of consideration, a change of the material for one of greater
strength, and less liable to be ruptured by strain, or worn away
by friction, seems never to liavc been even thought of.
The first, we believe, who made any uttempt to introduce a
stronger and better material for anchor cable? and moorings,
was Captain Samuel Brown, of tlie Koyal Navy. He had the
merit of at once ado))ting the best that could possibly be thought
We mean good
of, both in point of strength and oeconomy.
tough WTOught iron ; and had he not fallen into an error in
principle in the construction, his invention, as applicable to
naval purposes, would have almost defied the possibility of any

further improvement.

This gentleman was so confident of the correctness of his
ideas respecting the superior strength and conse(;uent safety to
be derived from iron chains in place of ro])es, that he eiiuipped

a vessel of 400 tons, the Penelope, (and which we saw some
years ago in the West India Dock,) with iron rigging, stays,
cables, &;c. in which he proceeded on a voyage to Martinique
and Guadaloupe, and in four months returned to London in
perfect order, after experiencing every severity necessary to deBut the intromonstrate the efficacy of iron in place of hemp.
duction of iron groimd tackle, we consider as of much greater

importance than any thing connected with the rigging.
iSince that time, iron cables have been introduced not only
into different ships in the Royal Navy, but in the merchant serfor though some did give way in
vice, and with great success
severe weather, especially of those first made, it is but justice
to state, that even in these cases the hempen cables of the surrounding s'.iips hud all given way hours tjefore, and that in most
instances th.e sliips so furnished have kept their anchors, when
This important fact has been so
other ships ])arted and drove.
clearly established by reports from the different captains who
have tried iron cables, that we confidently anticipate the day as
no^ very distant, when hemp will be entirely di^^carded from the
ground tackle of every Pu itish ship.
We have said that, but for an error in his principle of construction, (Captain Brouu's substitution of cliain for hemp cables
would have Ijeen perfect. 'I'his error aro>,e iioin a prejudice
natural to persons who are not thoiough mechanicians, or who
overlook tho'c mathematical dicta which ought to guide every
;

T

4

mechauiciil
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—

mechanical arrangement an idea that a certain portion of
elaslicii}/ should be given to the chain.
To attain this ideal
advantage, a certain degree of twist, equal to nearly one-fourth
of a revolution, was given to each link ; so that, when a strain
comes upon the chain, it never finds anv part of any portion of
that situation which would present the greatest resistance
In such a chain, every strain makes an
to a change of figure.
effort to bring every link into tliat fprm which it ought to have

it in

had

and in proportion as the strain
have been weakened, by having the
particles of which they are respectively com))osed placed in a
new order, at the expense of the corpuscular attraction exerted
by these jiarticles individually for these to which they are most
in its first

construction

:

effects this, so far the links

contiguous.
Tiiatthis derangement of ])articles, and consequent diminution
of strength, does take ))lace in twisted links, is plain from
what happens in j^roving the chains composed of such links " a
cable for a ship of -400 tons will stretch during this operation,
in a whole cable nearly thirty foe t ! and will recover about
:

ien''^',"

when

here

When we look

!

the strain

is

What a derangement is
taken off!
and contemplate the injury hereby

at this,

inflicted on the materials, we confess that we are not surprised
that some of these chains have given wa>'.
That any of tlieni
should stand after sustaining such an injury, furnishes, perhaps,
the strongest evidence that could he adduced, of the juperiority

of iron over

hemp

for the

purposes of a cable.

Brown should have
mistake respecting elasticity, having himself detected and exposed its fallacy as to hemp "There cannot (says
he) even be any certain advantage deduced from the portion of
elasticity which cordage is known to possess ; for the force
which caused its extension may be extended for a considerable
time after the cable has been stretched to its utmost hmits :''
He might have
of course, under a fiirtlier strain it must break.
added, that every lengthening of a rope by strain is accompanied
with the rupture of a certain number of its fibres every repetitimi of the force ruptures more of them, and thus in time it
becomes unserviceable.
There is no stretching without this
partial rupturing
and it is equally true, that no change in the
relative position of tlie particles of matter in the link of a chain
can be induced vvithout a proportionate rupturing, injurious to
its strength, taking place, tliough not perceptible to the eye.
Were it even true that the giving of a hempen cable was in
It

is

the

more

surprising that Captain

fallen into this

:

:

:

* Observations on the Pateut Iron Cables invented by Captain Samuel
itf
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and the conaj^prctiated by

superior gravity

sequent weight of its curve, (an advantage justly
Captain Brown,) possesses more capa,bility of giving (/. e. of
lengtiieniug the distance between the points of resistance) by
the first effect of every strain, namely, an effort to straighten the
The elasticity, therechain, tlian any cable can by stretching.
fore, which Captain Browiiagives to his chain, presents no one
benefit to compensate in the slightest degree for the injury done
to the iron, by giving it a form unfavourable to the resistance of
violence.

The

defect,

and

it

is

a most serious one, which attaches to
most hapwhich the
Road, has

the construction of Captain Brown's chain, has been
pily obviated in another mode of construction, for
inventor, Mr. Thomas Brunton, of the Commercial
likewise obtained a patent.
In Mr. Brunton's chain

cable, that

arrangement which can most effectually resist every solicitation
or, in other words, that
to change the form of any of the links
form of link which shall present the substance of the iron in the
best possible position for bringing the whole mass into equail
action when assailed by an external force, has been most successfullv adopted.
Nor do we hesitate to state our firm conviction, that if two chains made of iron of the same size and
<|ualitv, one on Capt. Brown's construction, and one on Mr.
Brunton's, were tried against each other, the latter would tear
the former asunder, while itself would remain uninjured.
In a
word, such are the science and skill displayed in the construction
of Mr. Brunton's link, that we thiidi it by no means possible to
improve it, the whole strength and substance of e\ery link being brought into equal action on every application of a strain.
Mr. Brunton's specification of his invention is at once so explicit, and at the same time drawn up in such a popular form, as

—

to preclude the possibility of his principle being misunderstood.

We

shall give his description in his

Spectficalion of

own words.

Mr. Brunton's Improvements

tion

in the Construc-

of Chain Cables or Moorings.

" To convey correct ideas respecting my improvements in the
construction of chain cables or moorings, it is necessary that I
should point out and illustrate the principles which should guide
the workman in his operations.
These, when thoroughly understood, will not oidy enable him to avail himself of my im])rovements after the expiration of the said term ; but will qualify iiiin to detect, and consequently to avoid, those errors and
mistakes in form and construction which prevail, more or less,
in all the

moorings,

chains that have hitherto been employed for cables or
The object to be gained is the greatest possible
strength

On Chain Calla
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strength from a given quantity of materials, keeping in mind th(?
direction in whicli the strain is to be borne.
If the tendency of
a strain applied to a link of a bad form be once properly conceived, a great step is gained towards tlic adoption of a good
form.
Let AB, fig. 1, (Plate V.) re})re8ent a circular link of a
chain, the substance of the iron one inch.
Let the outer circumference l)e fifteen inches, and let the* inner circumference be nine
If receding forces be appHed to the tv*o links C and
inches.

D

(shown

in section), pulling

C

towards E, and

F, the ultimate tendency of the effort of such forces

D

is

to

towards

change

the form of the circular link into one which shall have round
ends and parallel sides, as figure 2 but a very slight examination will sho\V that, before this can be effected, the link must
be destroyed for in such a circular link the corrcsi)onding segments of the outer and inner circumferences are in the proportion of 5 to 3 and therefore every effort to increase the distance
between C and D, or, in other words, to make the parts A and i»
approximate, must disturb the relative position of everv particle
of the metal, and operate to destroy its corpuscular attraction.
Thus (in figure 1), the segment jMN of the outer circumference
being taken equal to three inches, the correspiniding segment of
the inner circumference will be or.c in<.h and eight-tenths of an
inch.
If this segment of tlie link is bv the force of a strain to
be changed from a curved to a straight ibrm (as in figure 2),
the corresponding segments of the outer and inner circumference
must be brought to one length ; to effect which, the matter
contained in three inches of the outer circumference must be
compressed into one inch and eight-tenths of an inch, or the
matter which now occupies only one inch and eight-tenths of
an inch in the inner circumference, must be made to dilate itself
to three inches without losing its cohesion, or the required
:

:

;

compression and expansion must

I)e divided between the two ;
of which are impossible with»)ut a derangement of the relative
position of every particle in the mass.
To be brief: the matter

all

—

in this part of the outer circumference

sent an infinite

mav be conceived

munber of fulcrums, over which

to pre-

the said receding

forces, by an effort to render the curve straight, must ruptiire
and separate the matter of the inner circumference. Nor is this
the only mischief that must occur, as will appear by a consideration of what must take place .where the link folds round C and

D

for Xi\e larger semi-circles in figure 2, each containing four
;
inches and a half (nearly) of the outer circumference, answering
to two inch.es and seven-tenth-, of an inch of the inner circum-

ference of figure 1, must now correspond to the semi-circumference of the links C aufl D, wliich are each only one inch and
a half (nearly); so that in the.ae parts ihe effect, produced by the
action
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action pf the said forces, would be the same as ia the former,
but reversed in its operation that is, the matter in thesa parts
of the inner circmi'fereiice presents an infinite nuniber of fulcrunis, over wjiich the onter circumference must be ruptured and
separated by the said forces. A circular is therefore a bad
form ; but from the foregoing it is obvious, that if the parts A
and B of the circular liiik, figure 1 , can be prevented from approximating each otlier, tiie evil that has been |)o:ated out will
Suppose a stav AGB to be introduced for this
be lessened.
purpose, and, as before, let receding forces be employed in the
The circular
directions CE and DF, what will be the effect ?
link will now be able to resist a greater force than before, having
two points of support ; but the unsupported parts between the
points C, B, D and A, will, by the effort of tlie said force, endeavour to assume a quadrilateral form, somewhat like figure 3:
a chan.ge that cannot be effected without a derangement of the
matter in the link, which must rupture and destroy it. Such
stays as AGB (figures 1 and 3) have been used in chains; but
such a stav only supports two ojjposite points in the link ; ^nd
I have shown that the tendency of receding forces, applied as before described, is to straighten and consequently to rupture the
parts that arc still left unsupported.
My said improvements in
chain cables or moorings are founded on considerations drawn
from the facts that have been alluded to. If a circular link,
instead of being supported only in the two opposite points
A and B, have its opposite sides supported by a stay embracing
two considerable and opposite segments, suppose HI and KL,
by the stay HIKL, taking care to leave such openings as shall
allow sufficient plav for the links to be received into it, the link
but still
will be much stronger than with such a stay as AGB
the link will prove to be of a bad form for the tendency of receding forces, applied as I)efore, would break the piece MOKCli,
over tlie point C, as a fulcrum ; and the piece NPLDI, over
the point D, as a nilcrum.
And moreover, even if circular links
could be made unobjectionable as to strength, they should be
avoided, on account of the greater weight of metal which a givciii
length of chain would recpiire than when formed of links of a
less exceptionaljle form.
We have seen that the tendency of
receding forces, applied to cun'cd links, is to draw portions of
them into straight forms and hence it follows, that twisted
links of every kind should be avoided where strength is required;
for such links, even if their opposite sides be supported by an
:

—

:

;

;

interposed stay, like A(JB, must, by the application of a
cient strain, untwist themselves to

become

straight,

^ave the arrangement of their p;uticles disturbed.

suffi-

and thus

As the tend«if-y
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dency of forces applied as before mentioned to curved or twisted
links is to convert tlie curves or distortions into straight portions,
as above described

;

it

follows, that liidis presenting in their

original construction, straight parts

between the points of

strain,

are the strongest that can be made with an equal portion of
metal ; and lience, links v\'ith parallel sides and senii-circular
ends would in every case be j)referred, were it not necessary to

the ijuality of good chain, that it should be able to resist lateral
violence as well as a general strain operating Ijy stretching.
Suppose that by anv accident the link figure 2 should have its

X

opends drawn towards Y and Z, while a resisting body at
poses its motion in the direction of the applied forces, the side
would be bent inward ; and if in such a
of the link next to
were introduced, then the link would be
link a stay like
solicited bv the said force to assume a form somewhat like
From the jireceding considerations it is evident that,
figure 4.
of all the forms and constructions that can be given to a link,
that form and construction which shall he able to convert a lateral into an end strain, by yielding jiroper support to the opposite sides of the link, is the one that should be preferred and
of such a foim and construction is the link figure 5, with my

X
AGB

:

broad-ended stay introduced between the sides of the link; for, if
this link (wiiidi presents its priuci])al substance and all its points
of resistance in the same place) be drawn tov/ards a and b,
a[,^ninst an obstacle c, it is apparent, from a bare inspection, that
tlie parts de and df, which are su])ported by the parts ge and
gf, must be drawn asunder before the link can gi\e way: for the
matter in eg and fg cannot be made to penetrate itself, and
the two sides are compelled to retain their relative positions by
my interposed broad-ended stay //, a cross section of which
through its middle is shown in figure 6. I need hardly add, that
at the time that the stay h is introduced the link is wide enough
to receive it ; and the link being red hot at the time of its introduction, and being pressed home to the stay by a die or press,
or any suitable mechanical means, takes a fast hold of it, and.
retains it in its place.
Other ways of introducing and retaining
but I have
in its place my broad-ended stay may be employed
On
found the preceding exceedingly simple and efficacious.
mv broad-ended stavs I have only further to remark, that they
should embrace the whole or tlie greater portion of the opposite
curved parts of the middle of the link and even if the middle
of the link be made to form two opposite obtuse angles, the ends
of the stay should not embrace much less than the proportion
exhibited in figure 5. But in making the said ends to embrace
any larger portions, provided sufficient room is- left for the play
;

;

of
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of the links received into it, there will be no harm ; only the chain
will thereby be rendered heavier, which may sometime?, though
not generally, be desirable."
In the preceding specification, every position in which a link
can be exposed to force has been noticed, except one, which we
have shown in fig. 7: but it is fair to state, that any hempen cable
exposed to a force to be overcome in a bend as small as the
space at C, between the links A and B, would soon be cut in two;
and that no obstacle of the same dimensions, as a projecting
angle of rock or coral, would present suflicient resistance to
break the middle link, having no cohesion of parts at all com-

parable to that of the iron.
stay we consider as an improvement of the
Ca])tain Brown employed sharpimportance in chains.
ended pins in the middle of his links, the two ends of which
evidently present fulcrums over which the link may be broken ;
but the' broad-headed stay, introduced by Mr. Brunton, and
embracing as large a portion as convenience will permit of the
«ides of the link, tends, as much as any thing can, to give that
undisturbable rigidity (if we may use the expression) which is
indispensable, wimtever uninformed people may imagine, to
the perfection of a chain intended to possess the greatest possible strength that can be obtained from a given quantity of

The broad-headed

first

material.

The public, we think, have heen laid under great obligations
both to Captain Brown and Mr. Brunton to the former, for
introducing the iron cable, and combating the prejudices of the

—

•public in favour of

hemp

—

to the latter, for perfecting the ca])le

impossible to anticipate the advantages which will
accrue to the public from the general adoption of iron cables.
'Many, many will be the lives which will be saved by this inchain.

It is

!

vention ; not to speak of the saving of property, which, though
of great importance in a national point of view, is but of seSuch is our opinion of the safety to be
condarv consideration.
derived from the use of iron in place of hemp, that we have no
doubt whatever, that, were ships generally furnished with a good
scope of chain, of proper weight, and of the best construction,
not one instance out of a hundred that tiow occur, of ships being

on a lee shore, would take place. In rocky anchorage, hemp
cut to pieces in a short time in rough weather ; but chain regeives no other injury than that of a Iktle rubbing or polishing,
and the weight of the bight of the latter give^ amazing ease to
the tossing vessel
giving way to the swelling wave that elevates

lost
is

—

the

sliip,

and then acting byits gravity to keep her as stationary

a^ oircuuistanceai will permit.

The

:
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The

following are the proportions of the chain cables on Mf*
Bruiiton's principle, 'ompared witli hemp cables.
have
copied them from one of the cards circulated by Brunton and

We

Middleton, the mannfacturer.'*, and who warrant tliem
inch diameter iron for 9 inch rope proof 12 tons
J10
1
18
ix
11
26
12
32
11
13
II or 15

35

U

U)

li

17

44
52
60
70
80

1-rV

If

38

U

18
20
If
2
22 or 24
.
The above proofs to which the respective sizes are subjected,
would break the hempen cables for which each is substituted
but the chains would bear twice the strain stated, before giving
way. They are never, however, exposed, in proof, to a greater
Every strain greater than that
strain, and for a good reason
to which the vessel for which it is intended could bring upon it,
would be an unnecessary exposure to a partial rupturing of some
part of the material
and consecjuently would take from its primitive strength
which it ought fully to possess when exposed
to the regular performance of its dutv.
On this point we may notice one circumstance so plain that
,

—

;

;

it

must

many

strike every

man

of

common sense
much care

;

but there are so

cannot be taken to
guard against the consequences which might flow from their inatttntion.
A chain made for a certain strain say as a substitute for the cable of a ship pf a given tonnage
should never, on
any pretext, be employed for a vessel of greater tonnage. This
is a point of so much importance, that it should not in the smallest
degree be left to the discretion of any individual to depart from
it.
The ])ost means, perhaps, that can be devised to prevent an
abuse of this kind, and the consec|uences that might flow from it,
would be, for the nnderrtriters at Lloyd'sto insist on the exhibition
of a pr(iper certificate, to prove that the scale of size has not been
departed from, before they admit the ship to be properly equipped.
If tliis be attsuclpd to, the chain cable will continue ca-v
pable of bearing the stiain fur which it ^vas intended, however
often repeated, till a failure is induced by fair tear and wear, or
ihe actual decay of the material, which would probably require a
term longer thaii the snip itself would last. How many hempen
cables would be worn oat in that time!
If we arc rightly informed. West hullaintii, on an average, require their cables ta
be
fo'il.-,

in the world, that too

—

—
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he rcnowad every two years, and East Iiidiamen require a reIn jwiiit of ceconomy, therefore, as v;ell
neu-al every voyage.
as safety, iron cables are far preferable to those of hemp.
T.

XL VI II. On

Flie

Damp

in

Coal Mines.

To Mr. Tdlach.
!^iR,

— A.

VALU.'^r.i.F jnijier at t!ic (.•omniencement of the thirty-

volume of t!ie Philosopliical Magazine, on the subject of
Duirps in Mines, has made nic ;nid others very anxious to hear
further from the verv intolligeut and practical author of that paper, particularly since the dreadful accidents which have successively happened at Felling Colliery near Newcastle.
I am
induced to troui/le \o\\ on this subject at present, in conseqiu;nc«
of having just read in a periodical work, the recent opinion of a
gentleman at Newcastle, ascribing the copious generation of
hydrogenous gas in Felling Colliery, to the decomposition of tha
\vatcr, brought in contact with a large surface of bad and pyritic small coals, that are dug from under the marketable seam
of that colliery ^in the process of holing or undermining the
coals, as I undertand), and are left in the old workings.
To which very probalde source of the evil, as it appears to
me, the editor oftiiework alluded to, has opposed the following
remarks vix. " I do not see how the presence of pyrites in
coal should occasion or increase the evolution of carburetted hydrogen, which there is every reason to consider as the only fire
damp that ever makes its appearance in coal mines:" and then
he goes on to state, that fire-damp is pecidiar to deep coid-pits,
and is unknown in shallow ones
and that fron; the comparative
levity of inflammable air, explosions would be unknown, "if the
mines were ventilated according to the well known principles of
hydraulics ;" that is, if this gas was let or drawn off a^ the higliest
pomf : without his seeming to be avv-are, that the accidental and
progressive falling of the roofs of most coal-pits, occasions numerous higher places or dome-like cavities, above the old hollows,
and even over the gates and passages in too many instances.
wherein it is impofcsible to prevent the lighter gases, where they
abourd, from accumulating.
It is often to the falling of a
large flake from the roof of a work, and driving the hydrogenous
fifth

:

!

:

gas down before it to the candles of the workmen, tiiat explosions
are to be attributed.
Hoping, through your Magazine, to hear
the opinions of i^ome well informed practical miners on thet«f
subjects,

1

Oct 13:4.

remain, your*.

6lC.
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XLIX.

Question rcsbectius the lest Process for oltahiin'
Capper in a pure Stale.

To Mr.
Sir,

J

—A beg leave, through

the

Tillach.

medium

of your publication, tb

request the favour of anv of your correspondents to inform me
of the best process for obtaining copper in a pure state, fit for

and for manufacturing delicate gold-coloured artiwithout occasioning brittleness in tlie gold. The fine copper employed in tlie trade for the ]>urpose of melting with gold,
was formerly imported from Germany, and is now not to be procured.
The ductility of gold alloyed with tlie fine copper nowkept on sale, may indeed be restored bv repeated melting and
alloying gold,

cles,

hammering

the alloy

;

but these processes occasion

well as others, have tried the' processes

loss.

recommended

I,

as

in the

most popular works on Chemistry: the gold which they afford
is not pure.
Sir Humphry Davy, in his Elements of Chemical
Philosophy, page 413, mentions a method very little ditferent
from those of other writers but the gold alloyed with copper
thus obtained is always brittle ; whereas the German or Dutch
copper does not imj)air the ductility of gold in any degree whatever.
It would be doing a material service to a certain class of
:

manufacturers, to have instructions from some of your correspondents to manufacture this article.
I

am,

sir.

Your most obedient humble

L.

On Fulm'wating
To Mr.

—

servant,

DaVID LloYD.

Binniiigl;:im.

Silver.

Tilloch.

Ix vour last number, the follv and danger of allowing
mischievous boys the use of packets containing fulminating
All knowledge
nitrate nf silver are very properly exposed.
however is useful, although its occasional misapplication may be
I'his is particularly applicable to. the use of
partially injurious.
fulminating powder, wliich may be converted into an instrument
of household protection, in times like the present, when immense munbers of individuals feel uiore inclined to rob than
work for a living. Its application to this purpose is equally
simple and safe.
Let prepared packets of this fulminating powder, such as were lately sold for idle and foolish purposes, be
placed round \.'indows and doors likely to be assailed by robbers,
every night, and removed every morning ; and should any attack
be
iSiR,
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be made, or any of those windows or doors be forced open, the
consequent explosion of the fulminating po'vder must se.ve at
once to alarm the robliers, and awaken tl:>e 'inmates to a sense
of their danger. Were it once generally known that all houses
are supplied with these instruments of alarm, very few or no
robbers would venture on breaking into tiicm by the doors or
windows. Nor would thsre be the smaHest danger in such explosions ; for, however properly the magistrates acted in prohibiting the misuse of falminati.ig balls, &c. it is certain that, if
properly prepared, neither paper tior wood could h--^ iguted by
The ingenious Mr. Af cum, cf Compton Street,
their explosion.
has prepared fulminating silver, and ma'ie it up in various safe
forms, which could he used for the purpose here proposed ; and
it would well become the magistrates to show as much ^eal in this
useful application of a chemical discovery, as they did hi preBut whatc, er may be llie opinions of magiventing its abuse.
strates, it is certain that every prudent housekeeper will adopt
some plan of protecting his property from the nocturnal depreda,

and gladly avail himself of at
not of defence against danger.
Yours, &c.

tions of trained bands of robbers,
least a

cheap means of alarm,

if

Chemicus.

LI. Dr.

Drs.

Spurzheim's dem.onstralive Course of lectures on

Gall and Spurzheim's Fhysiognomonical System.

X

HE introductory lecture gave a clear and comprehensive view
of the subject proposed to be explained in the course ; and Dr.
Spurzheim stated that he had called his lectures demonstrative,
because he intended to show by sensible characters on real skulls
He
the basis on which his physiognomical system is founded.
defended the science of physiognnmy, after Lavater, by observing that all men are physiognomists, and that they only want
the knowledge of reducing their observations to a system, to

To methodize
give them permanency and greater accuracy.
The fathose observations is the ])rincipal object of his plan.
culties, he observed, never depend on the temperaments, which
are merely physical ; but the manifestations of the mind are
known only by tlie organization of the body we cannot perceive
:

mind, but only its eifccts en the bodyj and from these effects we
judge of its exi=!tence and it? powers. When the same effects are
uniformly attended with the same characters of mind^ we deduce our knowledge of the latter from the former ; although,
fact, it may be that the phvsical effects are only the visible con-

m

Vol.44.N«. 198. Oc^. 1814.
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sequences of the operations of the mind, which is itself invisible.
This deduction of the character of mind from the visible appearances of the body,*iieither favours materialism nor fatahsm, as alleged by the opponents of the science ; the organs of the brain
being onlv the material conditions of the nund's peculiar manifestations. This Dr. S. proves, by observing, that althovigh the five
•enses exist in all men, yet they are not necessarily obliged always
tobe active: we are not under the necessity of perpetually enjoying
odours or music, although the senses of hearing and smelling must
The anatomists, and not the
alvvavs exist in the living body.

physiognomy
most
knowledge of human nature, are the most enlightened and best
informed class of men the philosophers, solely engrossed with
some favourite pursuit, judge of all other men by their own
feelings; whereas the moralists observe the maimers and actions
in general, compare, reason, and draw just conclusions on the
conduct of men in society. Yet physical and moral truth ara^
both must be founded in nature laws and religious
the same
moralists or divines, have been the

first

of having an injurious tendency.

The

to accuse

moralists possess

:

;

:

opinions are permanent, according as they have this foundation,
or are only founded on extraneous circumstances. Dr. S. proved the
advantages ofphvsiognomy to artists, physicians, teachers, moralists,

and legislators, as all knowledge is useful when well applied. He
«howed various skulls and models, to prove that where there
was little or no brain tltere was a corresponding want of mental
theheads of idiots withoutalmost any forehead illustratedwhen contrasted with those of philosophers,
as Bacon, Newton, Shakcspear, Milton, Voltaire, Haydn, &;c.
The skulls of malefactors were also contrasted with those of divines ; the general diflforence between the skulls of males and
females clearly ascertained. Women in general are less profound
reasoners than men, and indulge more in feeling ; their skulls
are therefore longer and smaller, they are less elevated before,
and project more behind, than men's. The ancients correctly
observed this difference, as appears by the statues of their gods

faculties;

this truth, especially

and goddesses, heroes, philosophers, and gladiators ; the latter
have always the back part of the head strongly marked and protuberant.
The bust of NeUon, if correct, he observed, differed
from that of the heroes of antiquity ; but its accuracy is more
than problematical.
iec/. 1. Dr. S. exhibited Lavater's supposed gradation of tho
head of a frog to that of the Apollo Belvidere, through nearly

50 changes. The object, he said, of his lectures is double ; to
present anatomical demonstration ; and the proofs that mind
manifests

—
;

Ctt
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Mind is not material,
riianifest"^ itself only by the organization.
the brain being only its instrument or organ
J,he bone or skull
is not the brain
neither is craniology to be understood as treating of the cranium, but of the physiology of the brain.
The
skull only bears the marks of the brain, whence its form and
:

:

existence are inferred. The brain contains all the faculties ; which
we know only by tiieir manifestations amanmay possess a faculty
or disposition for nmsic but we cannotsav whether sacred or pro:

;

fans music be his study: we maydiscover the susceptibility or predisposition, l)ut not the jjrecise character or application ofthat power ; it is the latent, and not the determinate action, which is indicated by the character or configuration of the brain. Physical
diseases of the brain are not accompanied with corresponding ones
of the mind ; ail tlie cerebral parts are double
a% we have two
henc«
eves, two ears, and two nostrils, so have we two brains
a partial loss of brain destroys not the mental faculties, any
more than the loss of an eye or an ear, the sense of seeing or
hearing.
Our observations, however, are here very imperfect,
as there may be many defects in the faculties of persons having
:

:

wounded

brains, which are never noticed by casual observers.
Case (the 14th, seen by the lecturer) of a hydrocephalic patient,
A voung man of 19, in London, whose skull is greatly enlarged
with water it measures 23 inclies in circumference, and apWater sepapears like a turban on an agreeable countenance.
rates the lobes or the brain horizontally, and not perpendicularly ; it never lodges next the cranium, but always in the interior
parts of the brain, which seldom contains above two spoonfuls.
OssiJication of tlie brain, an imaginary disease. If ossification
could be proved, the whole cranioiogical system must be abandoned, as Dr. S. attaches more importance to the brain than all
preceding physiologists ; he considers it not only the seat of tha
Two
Tnind, but of all the moral sentiments and aifcctions.
Italian anatomists found an ox with what they supposed an ossified brain
thev acknowledged, however, that the animal was not
although he aponly without i)rain, but also without nerves
peared in a perfect state, and witli allhis senses What is called
ossified brain, is nothing but bony excrescences found in the
skull: the lecturer has icen nine ditfereut specimens of such
osseous matter, preserved in caljinets, erroneoiiUy supposed to
be ossified brain but many of them were of very different figures,
;

:

;

!

;

i'.nd

much

larger than the original brain of the animals in v.hose
they were found.
Small brain of aii ox, crocodile, tiger,

—

heads
and tortoise weighing 3001bs, contra-ted with that of man.
Brain is absolutely necessary to mind and ,to moral sentiment
alit is not in the viscera, but in the brain, where fseling exists
though
\j 2
:
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all languages have the expression " a good heart/' yet
So, of all the other affections, shame
the feeling is in the head.
manifests itself in the skin of the face, yet we never say that the
sorrow makes us shed tears ; but
feeling of shame is in the skin
we do not thence say that it exists in the lachrymal glands it is
sympathy which produces these effects. Measure, or absolute
dimension, is no criterion of mind elephants have a larger brain

though

:

:

:

than man, afies and dogs less than an ox. Artists err in supposing any relative proportion between the head, mental faculThe Venus de Medicis
ties, and the dimensions of the body.
has a head quite too small for nature ; it would be the face of an
Camper's facial angle taken from the jaw to
idiot if animated.
The more acute this anthe ear and the top of the forehead.
gle, the more intellect, or the greater the powers of mind. This
conclusion untenable, and contradicted by tacts: it would operate
against two very intelligent Negroes now learning the British
System of Education at the Borough-road School, in order to
practise it in their own coinitrv (many of the weakest men in
this country have this facial angle very acute). No proportion
of parts can be established, not even between the brain, cerebrum, and cerebellum some have a large, others a small cerebellum, without any peculiar characteristic. Women, generally
reasoning less and feeling more than men, have less brain in
front, and more behind.
Every one has a peculiar talent, a bias
for one thing or another; can follow one pursuit till fatigued with
it, and then apply to another ; one organ rests while another is
occupied. This is owing to the plurality of the organs of the brain,
which, when all are at rest, produce perfect sleep when only a

—

;

—

;

—

Somnambulism prevails
part rests, dreaming is the consequence.
when many of the organs of sense are active, but when too many of
somnambulists
are still at rest to give a will to the person
can often not only walk, but see and hear ; yet, the whole organs
and powers of the mind not being awakened from sleep, they have
nowill.
Visions are occasioned by transferring internal sensations
to external objects
these, if permanent, become actual diseases.
Teal insanity.
This diseased state, the patient being perfectly
well excepting in some one i)oint, proves the plurality of the
organs, and also the necessity of all to make a perfectly rational being.
Dr. S. related several cases of this kind of topical

them

:

—

:

insanity.

Led. 2. Means of determining the faculties by the functions
of the brain. Anatomy does not show these functions, and structure is no guide ; but aoatomical structure is not contrary to the
fuactions or phjsiology of the brain.
No inferences to be

—

drawn

—
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drawn from

partial sections of tlie living brain, as the

animal

is

in-

and consequently cannot
evince its faculties.
No general organs of feeling or sensation can
be indicated the functions of the brain and the signs of the disEvery thing in nature is
position of the mind are the same.

jured by either vertical or

—

lateral sections,

;

—

mass: the larger the muscular
fibre, the greater the force or energy
the more considerable
Necessary distincthe nerve, the more energetic tlie function.
tion between functions and the conditions of those functions, as
they may be active or passive.
Temperament adds to energy,
exercise improves the faculties consequently the whole grounds

more powerful

in proportion to its

:

—

—
:

—

of judging are very compound and complex.
Size is sufficient
to indicate the function, although mere dimension of muscle is
no index of strength the same applies to the five senses, and to
the organs of the brain.
Size contributes to energy; and Irom
the external configuration of the head, that of the brain may be
ascertained.
\Yai\t of parallelism between the tables of the sk\ill
(the two hard bones on the outer and iinier sides of the cranium,
:

between which

is

the cellular substance called dipLoe) no argument

against the accuracy of our knowledge of the shape, parts, and
functions of the brain the contrast of different heads and skulls
with and without the hair and integuments only proves the lat:

—

Nerves
ter to be much less, but not of a different configuration.
are large in proportion to their expansions ; (olfactory nerves of
a calf larger than those of a man) hence the functions are
judged of by the external expansions, which determine the whole
organization.

—

Skulls too large or too
Practical application of this system.
small indicate disease or idiotism. Size of the antique not found
in nature. The configuration only to be considered or relied on:
bony excrescences or jnojections not to be confounded v/ith organic developments. All persons have all the organs ; but in
some they are more developed than iii others, indicating a jjarlici'.lar exertion or bias of the mind.
One exception, a child in
Fibres ot the
Paris was found without the lateral convolutions.

brain long or short, thick or thin
tiie long and thick have
greater energy; the long and small, or thin, disposition, activity, l)Ut neither energv nor success.
A groove in the posterior
:

part of the skull indicates that the two hemispheres of the brain
little, and a greater development may be expected on the sides. Anatomists often call every bony elevation
above the eyes, a fiontal sinus ; but tiie sinus is contiguous to
the eyes, and all elevations above it are organic developments of
functions. Various depressions of the eyes outwards, downwards,
(which swells the under eye-lids,) upwards, inwards, and projccting
\]3

are separated a
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ing prominencv, all of which are occasioned by the pressure of the
brain and its functions, as highly deveh'ped organs, often push
others out of their places.
The most elevated points in a skull,
placed in different ])ositions, always indicate the centre of the
organ.
In examining a skull, notice first the most prominent
parts
if there be only one peculiar prominence, it is easily discovered ; if a great many, more acuteness and accuracy of ob:

servation

are

According as the convolutions are

necessary.

Size in-

transverse or lateral, so are the elevations of the skull.

but not the application ; the power, but not
the mode of exercising it.
Here the want of parallelism in the
tables of the skull is by far too trifling to attract attention or
calculation ; the ))hysiognomist must always have more conspicuous characters or marks to direct him.
Great elevations on
the skull always indicate a peculiar bias of the mind.

dicates the

or.';aiis,

Lect, 3. There are three states in which the physiognomical
employed ; in infancy, old age, and

jivstem cannot he rigorously

The brain grows like tiie reet of the body ; and as we
cannot say what size and figure it may attain, neither can we
determine how much it may have diminished by absorption in
old age, nor how far the space between the tables is increased
As the brain diminishes, the interior
at any jjarticnlar period.
table adapts itself to it, and the space between the outer and
inner table increases
hence in old age and chronic insanity,
as well as infancy^ no physiognomical judgement can be formed
from the external confignration. Madmen have generally thicker,
heavier, or denser skulls than sane persons; of which examples
were shown. Many suicides have skulls of the same description?
suicidism sometimes a disease, occasionally an epidemic, and
often national. In Austria last year there were only 33 suicides;
in Paris there were as many every month.
At Hamburgh and
in the North suicides are numerous.
As to the causes of cranial
we know little
configurations, they are foreign to this inquiry
it is imof original causes, it is quite sufficient to know facts
material to the physiognomist, whether muscles, brain, or the
disease.

:

:

:

fleshy integuments, occasion the configurations of the skull

:

it is

enough that he knows, by innumerable observations deduced from
experience, that such and such appearances are always accompanied by such and such characters of mind. It is however certain that the muscles do not, as some anatomists have supposed,
change the form of the bones, as unborn infants, before the
muscles come into action, have skulls of different forms. The brain
formed before the skull as the former increases, it deposits
esseous matter, which radiates from a centre, and by successive
radiations

is

:

1

on Brs. Gall and Spurzheim's Physiognvmonical System. S 1
It was observed that the
is formed.
and project backward now it is evident that this form caimot be owing to the muscles, which do
not act horizontally. As the brain enlarges, so does it deposit

radiations a complete skull

skulls of females are long,

:

This proosseous matter according to its own peculiar figure.
is ascertained by observing the fact, that if an eye be extirpated, its orbit soon becomes contracted, in consequence of the

cess

deposition of bony matter. The ridge, or vertical elevation, often
seen in the forehead of children, does not experience any diminution; but it becomes gradually less apparent by the increase
Cranial elevations and depressions have
ef the adjoining parts.
forms totally different from those of the insertion of muscles, and

The alleged meexist where there are no muscular insertions.
chanical pressure on the heads of the Caribs, as stated by travellers. Dr. S. thinks can have no influence in giving their foreheads
The skull is very
that flatness for which they are remarkable.
strong, and well formed to resist injuries, consequently must require a very great force to change its natural form; and such a
force cannot be applied to the forehead without a counter-pressure or opposite resistance, which would necessarily produce a
He next considered the phyvery different form of the skull.

—

siognomical signs. Dr. Gall, while he followed the opinions of the
.schools, long laboured in vain to discover the organs ; his great-

There is no organ
difficulty was to discover the faculties.
of instinct ; and the opinions and language of philosophers respecting it, memory, judgement, imagination, affections, and
passions, are more erroneous than the common language, which
In the agony of disappointment and
is consonant vvith nature.
uncertanty. Gall said to himself, " I know nothing," and began
de novo to study men, ».s a Linnaean botanibt does an unknown
est

plant.

He

observed men's actions, and compared them with

examined individuals who excelled
;
and traced the co-existence of this
particular character with some specific appearance, or prominent
organ, on the skull.
He continued his observations, and ascertained, from an immense number of examples, that different external characters always accompany different characters of mind,
sjid that the same configuration of the head is uniforndy attended l)y sameness of intellectual character : he also examined the
negative traits, and finally deduced from experience, that certain
If such
elevations on the skull have certain mental cliaracters.
an energy or faculty of mind, he argued, he always attended, as
their cerebral organization
i^i

some one

tliiuij

alone,

according to his experience it unquestionably is, by certain organs or configuration* of the skull, then must the same concluiiou
U4

—
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sion be drawn, as in every other department of natural and physical science, that tlie characters of the mind are deducible

from the organization of the head. Bv multiplying his observations on the developed organs and the corre.spor.ding intellectual faculties, Gall succeeded in forming and correcting his
physiognomical system, v.hich may be learned and improved by
succeeding students of human nature, who should always begin
with the move simple, and jiroceed to the more complex ; from
a head which has only one highly developed organ, to that which
has many; and finally to those whose organs arc all equally developed. Handel's organ of music, (a vertical and angular ridge
rising from the extremities of the eye-brows,) for instance, i^
easily discovered.
Exjierionce, exercise, and incessant observations, aided by multiplied collections of skulls, are necessary' to
make an expert craniognomist. Observers are also assisted by
the anatomy and physiology of the brain, by comparative anatomy, (for there is the same difference in the faculties of animals
as of men,) by partial insanities, and by miuiicrv.
It is however
absurd to expect that j^hysiognomy should be accompanied
with the spirit of prophecy, or be required to tell Avhether a person should ever become insane.
This is impossible yet, if one
faculty be indulged above all the others, and the person become diseased so as to debilitate him, insanity may be antici-r
pated as a consequence.
Thus, if the organ of self-love, or
pride, (an elevation on the top of the crov\'n,) be extremely
:

developed,

derangement may supervene.

irerely a disease,

is

But there is no
insanity
madmen's skulls
which produces no greater changes on

the configuration

difference in

of

:

the figure of the brain, than diseases in general in other parts
of the body
if the eye, for instance, be inflamed, its external
form is not consequently changed if the thorax or any other
part be diseased, a change of form does not necessarily follow.
National physiognomy and craniogiiomy. An aboriginal French:

:

man, German,

or Englishman, may change his pronunciation
and language, but cannot the configuration of his skull. Mimicry or expression indicates the activity and energy of the faculties. As the organs oi' the brain are directed upwards, downwards, backwards, or forwards, so is the body: thus, a proud
man always walks very erect, and so of others*.

—

*

The number of

persons has reuliy
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LI I. InlelUgence and Miscellaneous Articles.
burni>;g of metals.

JVl. Vauquelin has cominunicatod to the French Institute an
account of the results of sorne recent experiment •, which are highly interestinij: to assayists, gold- and silver-smiths, and cill workers in the precious metals. Tliis chenjist, placing four grains of silver in a cavity of ignited charcoal, ob^served ihat, when he directed
a current of oxygen gas on the metal, it produced a conical
ilame, the base of which had a yellow colour, the middle purple,

and the top blue and that, by collecting the disengaged vapour
glass, he found the receiver covered with a brownish
yellow crust, which was almost wholly dissolved in cold very dilute
In this experiment the four grains of metal disapi»itric acid.
;

in a bell

M. Vauquelin thinks that the
peared in less than a minute.
burned at the same time with the charcoal, and that it is
to this cause the yellow-coloured flame of the latter must be
silver

ascribed.

ON THE PHOSPHORESCENCE OF THE COMPRESSED GASES.
M. Dessaigne has addressed the following letter on this sub" Several years ago, M. Mollet of
ject to M. de ia Metherie.
Lyons made known the curious fact of a light appearing at the
mouth of an air gun, when it is discharged in the dark. In 1810,

—

in a

memoir on phosphorescence by collision, which I read to
made known several facts in which the

the Institute, after having

luminous appearance is produced by the separation of bodies
only, I had concluded that there were, with respect to the light
concealed in bodies, two modes of excitation ; the one which is
the result of a pressure, and the other which is produced in the
expansion.
" Subsequently the French chemists have made us acquainted
with two mixtures, in which the luminous excitation also takes
place by a7i expansive movement at the instant of their decomposition.

" I took a cylindrical glass vessel, and closed its upper orifice
with a wet bladder, which I stretched and firmly tied down around
it.
I allowed this bladder to dry in the air until no appearance
of humidity remained ; after which I placed the vessel on the
At the
itand of an air piunp, and made a vacuum in the dark.
moment when the air by its pressure burst the bladder, in order
to precipitate itself into the vacuum, a very brisk flask uj I'lglit
llluminuted the interior of I lib receiver.
'* This experiment had a pleasing effect when made at night
the light omitted is white and intense, like that of the combustion
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tion of oxygen gas with hydrogen gas in Volta's eudiometer; hut
it is circumscribed in its breadth, and extends to the bottom of

the vessel. We cannot compare it to anv thing so well as to
those flashes of fire vvliich dart through the cloud's in a storm.
" When the bladder bursts of itself before having made an
entire vacuum, the light which is then emitted is weak, reddish,
and appears at the bottom of the vessel only. In general it is
the stronger and more ainmdant as the vacuum is more perfect
ivhen the bladder is broken.
When the rupture of the bladder
takes place simultaneously at two different points, we see two
luminous points in the contrary case we see one only.
" May not the lightning which precedes the thunder be produced in the same way?"
:

SUBSCRIPTIOX PROPOSED FOR MINERALS.

The

Journal des Mines for

notification

:

"The

May

last contains the

following

zeal with which the study of fossils and petri-

factions has been prosecuted for several years, has suggested to the

members of

the Bureau de Mineralogie established at Hanau
in Wetteravia, the idea of forming systematic collections of petrifactions, which they offer to furnish in successive portions at
stated periods; and they flatter themselves, in consequence, with
obtaining the approbation and support of amateurs and the

These collections, it it said in the German Prospectus
published on the subject, will present not only in isolated individuals all the fine remains of the organic world, the greater
part of which are lost to us, but they will exiiibit as perfect a
view as possible, in pieces well characterized and carefully selected.
Scientific travellers will be sent into countries which
are richest in petrifactions, and will thus procure the means of
supplying gentlemen who form collections, with series as comlearned.

plete as possible.

*'But as an enterprise of this kind requires a considerable advance of money ; and as it is desirable, before procuring from far
distant countries, such as Italy, Switzerland, and France, tlie articles which have been already ordered, that a deposit should be
made onwhich rehancecan be placed, the plan of a subscription
has been preferred.
"Every delivery will be composed of 50 specimens of the size of
two inches by four, for petrifactions still adhering to the matrix,
or a proportionate number of isolated specimens when the petrifaction itself is within or beyond this size and the jirice of each
delivery will be six reichs thaler (about 1/. I5. English) to subscribers, and nine rix dollars (or 1/. lb. 6(/.) to non-sub:

scribers,

" The

—
New
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"The unrlertakers pledge themselves to furnish specimens of a»
cxcelknt quality; and none shall be given twice, unless when the
matrix hajjpens to be different; which, on the contrary, will present a double interest to the amateur who makes the collection
with a view to gcognostic speculations.
"A specification will accompany every delivery, and with the
last will be given an explanatory and recapitulatory catalogue.
"x\sto petrifactions of great price and rarity, one specimen
and it will be valued accordingly.
take place at intervals of from three to four
months; so that in a few years the collection will be complete.
The subscription for the first delivery, which will take place in
November 1814, obliges the subscriber to take the two following: but payment in advance is expected for the first only; and
every subscriber is at liberty to dechne taking 'more than the
three.
Any person procuring ten subscribers shall have a colwill serve ibr several deliveries,

The

deliveries

\>ill

lection for himself gratis. It

is

proposed to exchange

fossils

with

naturahsts who reside in countries which abound in petrifactions,
and who wish to procure this accommodation. Letters and
money to be addressed (postage free) to Hanau by Frankfort
<on

the Maine."

NEW VOLCANIC

ISLAND.

A verv

singular phsenomenon has occurred in the Russian province of Tschernemerk, in the vicinity of Alternzruk, immediately

'

On the 10th of May last, at two P.M.
opposite the salt-works.
the weather being calm and f;erene, a noise was suddenly heard
from the sea^ about 200 toises from the shore. Flames issued
forth, accompanied with explosions resembling those of cannon;
and enormous
thick clouds of vapour rose at the same time
masses of earth and huge stones were hurled with force into the
Ten very violent eruptions took place successively within
air.
a quarter of an hour. Those that followed were protracted till
after night.
Then an islet was seen to rise from the sea, pouring forth from several mouths a bituminous matter, which sub•equently assumed a firmer consistency. Whik this phaenomenon
was evaporating, a particular smell spread about the distance of
ten wersts around
this smell had not any resemblance to that
of sulphur.
On the 20th, the examination of this islet was commenced. It was thought to be inaccessible, being surrounded on
every side by hardened bitumen
at last they succeeded in penetrating to the interior. Its elevation is a toise and a half above
the level of the sea, and its surface entirely covered with a stony
;

:

:

whitish

m^s,
FALL
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FAIX OF METEORIC STONES IN FRANCE.

On

the 5 th of September, a

in France.

fall

of stones took place at

M. Lamoureux, an eminent French

Agen

happened to be on tlie spot at tlie time, and was an eye witness of
the phoenomenon.
He has transmitted a full account of it to
the Institute, accompanied by several specimens of the stones
which fell. It appears from his narrative, that at eleven a.m.
the sky was clear, calm, and transparent, as is the case in almost
all the southern provinces.
Suddenly there appeared in the
north-west of the department, at a great height, a sombre cloud
moving slowly, and apparently of circumscribed dimensions, for
at first its diameter did not seem to exceed a few feet. It speedily
began to move more rapidly the cloud revolved as if on its axis,
with a noise similar to that of continual thunder; a terrible noise
was heard, and the cloud burst asunder. At this moment the inhabitants of several communes were struck with terror, on seeing
fall around them a shower of stones of considerable size, and which
made holes in the ground several inches in depth. The stones collected resemble those which fell at I'Aigle, des Landes, and other
places; but they are of a clearer gray, and of a less consistent
naturalist,

;

texture.

BEES.

The French

who attend to the management of
bees, have recently employed with success a new method of obtaining the honey without killing these useful insects.
Byburning one of the mushroom species (the lycoperdon stellatum)
agriculturists,

smoke produces a state of stupor,
a quarter of an hour only ; and during this interval the bees mav be safely put into another hive, and the contents of the old one removed.
/
at the aperture of the hive, the

which

lasts for

M. Bergman, of Berlin, recently examined with great minuteness the bark of the pnmus padus, and found that it contained
a great quantity of prussic acid.
Water distilled from this
bark has an odour as strong as that of the leaves of the laurus
cerasus, and an ethereated oil is obtained similar to that of
laurus cerasus and bitter almonds. This water has a pecivliarly
energetic action on animals. Thus, a dog of middling size, which
was made to swallow half an ounce, died in ten minutes ; and
another dog died in half an hour, after taking an ounce and
a half.

The above

and the bark in powemployed with success by Dr. Bremer of Berlin,

distilled water, the inftision,

der, have been

IK
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M. Bergman pur5u gouty diseases and in some other cases.
poses to examine the bark of the primus padus, when taken oflF
the tree at different seasons of the year.

Mr. Tilloch.
An unfortunate

omission in the manuscript which I sent
existence of alco!iol in fermented liquors,
Perhas rendered the principal experiment in it unintelligible.
mit me to state, that the passage included between lines 34 and
39 in page 210 should have run thus: —"To make an experiment as unexceptionable as possible, I dissolved 36 troy ounces
of sugar in 144 of water &c."
I have the honour to be, &:c.
Dublin, October 1S14.
M. Donovan.
Sir,

you

last

month on the

Mr, Thomas Forster
edition of his

is

publishing a second

and enlarged

" Researches about Atmospheric Phenomena,"

il-

lustrated with six copper-plate engravings of the clouds.

We

take this opportunity of announcing the appearance of
Facts and Observations deduced from long and extensive Practice on Liver Complaints and bilious Disorders in general, and
on such Derangements of these Organs as influence the biliary
Secretion ; with some new and practical Observations on the various Appearances of this important Secretion ; connected by au
appropriate and successful Mode of Treatment: and the whole
By
illustrated and confirmed by a numerous List of Cases.
John Faithhorn, formerlv Surgeon in the Honourable East India

Company's

Service.

LECTURES.

The following arrangements have been made %• Lectures at
the Surry Institution in the ensuing season
Mr. Wheeler, on Chemistry, to commence on Tuesday, Nov.
lath, and to be continued on each succeeding Tuesday.
Mr. Rippingham, on Eloquence, to commence on Friday, Nov.
1 8th, and to be continued on each succeeding Friday.
Mr. J. Mason Good, on Classical and Polite Literature, to commence on Friday, Jan. 6th, 1815, and to be continued on each
succeeding Friday ; and
Dr. Crotch, on Mu'^ic, to commence early in February.
:

MitteorQ-

;

SIS

Meteorological Observations

made

at FarnuigharHy

Meteorological Observations made from September 26 to
October 19, 1814.

— Showery weather. Wind SW.
—
—

Sept. 26.

Sept. 27.
(At Faniingliam.)
Cloudy; some gentle showers i
eool air ; in the evening orange haze at twilight in W. betow
a cloud.
Sept. 28.
Rainy morning ; fair afternoon, but cool ; a sort

—

of cirrostratus like windrows of hay by moonlight, at 11 P.M.
Sept. 29.
(At Tonbridge Wells.)
Low confused cumulus
dragging over the hills, and involving me in a dense fog, early
windy day, with showers afterwards ahd the different modifica-

—

—

tions.

Sept. 30.

—

(At Clapton.)

—Wind

high

fnom the

east,

with

Thermometer 6 P.M. 54*.
Barometer as high a»
«30*I2, notwithstanding the wind and showers
a circumstance
which we must attribute to the easterly wind *. By night flatclouds.

—

tish

masses of cloud

off,

—The

sail

along rapidly in the wind.

wind blew strong. The clouds cleared
and the day became quite clear and dry ; a few clouds again

Oct.

1.

at night.

east

—

Oct. 2.
Clear dry windy day ; cirr?is appeared earlv, and
through the day played about the sky ; about sunset there were
large masses, the remains of cumidus^ which put on a sort of
lumpy irregular cirrostrative form. The western sky by night
was orange-coloured while viewing it from the Leabridge road,
about six o'clock, I noticed above the pale orange, which extended
some degrees above the horizon, a very beautiful crimson blush
fading towards the zenith into purple it came on suddenly, and
was of short continuance ; was very partial ; and there was a,
clear light-blue appearance of the sky to the south of it in some
places there was a greenish colour.
Barometer rising 30.25.
The night very cool. Wind E.
Oct. 3.
Clear dr\' cold E. wind; cirrus played about
throughout the day ; some cumuli observed by moonlight at
night.
Barometer '30-35. Thermometer 1 1 P.M. 43°.
Oct. 4.
A difference in the electric state of the atmosphere
to-day, and denoted by different clouds.
To-day only aimuli
prevailed, a few threads of cirrus in the afternoon.
The change
took place last night.
To-day was rather warmer than yesterday.
At night Barometer falling 30 '29. Cumuli in the sky by
moonlight.
Oct. 5.
Clear and cumuli, warmer than yesterday; and clear
:

:

:

—

—

—

* The Barometer is generally high with easterly and northerly winds,
even under the same circumstances wliich with southerly and westerly
ivinds vrould depress the mercury, namely, wind and rain.

night.

.

Tonlridge Wells, Bookham, Clapton,

313

&V.

Therm. 11 P.M. 38",
mist near the ground.
Barom. fell to 30.00. Wind E. by N. then S. and SE. Calm.
Stratus early, then misty with cumuli, which
Oct. 6.
thickened, increased mixed features of many modifications appeared, and rain came in the evening. Wind gentle and variable;

night, and a

little

—

;

night again.
Fine clear morning with
wind, and small fleecy
cumuli; t!ie clouds increased, and nimbus formed towards three
in the afternoon with a shower,
Oct. 8.
Clear cool morning, with N. wind ; afterwards clouds
with ill-defined margins, both cumuli and a sort of clumsy cfrrostratiu ; by noon the weather altered for the better, with welldefined cumuli with
breeze, which blew gently all night.
At 1 1 P.M. Therm. 40. Barom. 30-05.
fair

—

Oct. 7

NW

—

NW

— Clear cold day with cumuli,
very cold
N.NW.
Oct.
white bars of
— Clear morning; discerned
the night became
and warmer.
—Warmer with southerly wind, and sky clouded with
Oct.
hazy atmosphere. The ground
Oct. 12*. — Clouds, with a
small
drops with
Oct. 9.

&cc.

Thermometer below

night.

10.

large

I

cirrostralus

clear

;

30*^.

partially cloudy,

;

.

1 1

dry.

little

rain in

;

wind and hazy. The wind at night became rather
high from SE. At 11 P.M. Therm. 55°t.
Barom. 29-71.
Fair, and various clouds.
Oct. 13.
Warm cloudy morning fair day with much cirrus,
Oct. 14.
eirrocumulus, and features of cirroslratus variously mixed.
Ground dry,
Oct. 15.
Warm, chiefly clouded and hazy, with gentle shower*
from SW but the gi'ound soon dried. Windy night. Thermometer at 1 1 56°.
Oct. 16.
Fair
wind and diurnal cumuli. Thermometer

southerly

—

—

;

—

;

— NW
Oct.
— Warm, with
showers.
Oct.
(Observations made
Bookham.) — Rainy
—
except a few hours
the evening.
W.
Oct.
— Rainy, and long showers with
P,M.44^

11

17.

gentle

IS.

at

all

day,

fair intervals all

day.

in

19.

Cl.Tpton,

Oct.

•

11),

1814.

Thomas Forster.

wiiich
(lying; ahout to-day at 8 P.M. in Oxford-street
an nmibiial occurrence, liotli as to place and time of veur.
t By th^ I'lieruioiueter uiidcrbtaud according to laiircniiciu's icalr.
I

noticed a bat

;

16 ratlirr
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Br Mr. Gary, of the Strand,
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j

the Production of Aerolites, and other Solids^ hy the
Union of aeriform Fluids.

To Mr.

Tilloch.

—

J. HE ingenious manner in which M. Marcel de Serres
Sir,
endeavours to throw some light on the formation or production
of aeroHtes*, &c. induces me to make some remarks on the production of certain soHds by the union of aeriform fluids or gases,
and which still further induces me to tiiink that in this branch
of chemistry there are many discoveries yet to be made.
know that most vegetable as well as animal substances contain
proportions of metals, as well as earths which are now known to
be of metallic basis. M. Berthollet is said to have obtained

We

gold from the ashes of vegetables; and this will not appear improbable to us, when we consider that gold is almost as general a
metal as iron, though in such very minute quantities. We know
also that iron enters into the composition of almost all of the
vegetable kingdom, and this undeniable experiments have proved
that it does from the atmosphere. Are we then to suppose that
they enter in the form of acidulous vapours containing the metal
or earth in solution, or by the union of certain gases, by which
means other solids of a meaner consistency are undoubtedly
formed ?
The ingenious botanist I\!rs. Ibbetson has proved
that certain plants are so constructed by nature as to accommodate themselves to an unnatural soil, by certain alterations in
their vessels, which enable them to inhale moisture, or more
likely the gases by which the aqueous portion is formed: and
indeed we know that all plants inhale and exhale, thereby
forming the whole of the aqueous, mucilaginous, as well as
the more solid parts, by the destruction or decomposition and
recomposition of various gases ; and which has been proved by
trees being suffered to attain double the weight of the earth
in which they grew, while the latter was not in the least decreased. If it is argued to be from the water by which they were
fed, it may be again said, that water is merely a compound
of gases.
It appears to me, that the principal solid constituent of vegetables may be thus formed.
Since we know that moisture is
necessary to all vegetables, we know that by some means or
other it enters its parts ; and as experiment teaches us that most
of the resinous, mucilaginous, and gelatinous substances, which
all plants possess, may be decomposed into carburetted hydro• Phil. Mag. Tol.
Vol.44. No. 199. iVbv. 1814.

xliii. p.

253.

X

gen.
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gen, we must suppose, that leaves of all vegetables inhale a
great proportion of carbonic acid gas, which coming in contact
with the water of the plant, unites with the hydrogen, forming
gums, rcsiu'^, or other mucilaginous matter; which continuing to
imbibe a greater proportion of carl^on, becumes concrete, forming the wood while the oxygen from the carbonic acid gas and
water is exhaled by the plant, and greedily absorbed by the
atmosphere and hence may be the source of the oxygen which
is known to appear on the surface^ of leaves when put mider
water.
Since we know that our atmosi)here is of too adhesive a composition to admit of any foreign gases uniting with it in free
space, Ave nmst naturally suppose they are forcibly repelled,
and, whether conn,jound or simple, either from their density remain on the surface of the earth ; or the hydrogen not absorbed
bv vegetables iiuiy unite with other bodies for which it has an
affinity, dissolving a portion of them, and then, by its levitv,
may ascend to the higher regions, carrying with it, in its ascenS
other gases also holding bodies in solution.
Thus different constituents of solid bodies may congregate in the higher regions,
where their particles uniting by attraction, by electricity, or by
powers luiknown to us, may form precipitable matter of greater
density than the atmosphere.
Considering these circumstances, and the ocular proof which
we daily have of solid substances being formed by the imion of
gases, why should we question how such as honey dews, gelatinous showers, &;c. can be produced in the upper regions? And
as we have many instances of decomposed animal and vegetable
substances being converted into pyrites, undoubtedly from the
absorption of sulphur and iron, in many instances, from the atmosphere, why can we not suppose this composition to t»ke
place above, from some substance of an inferior solidity, but perhaps equally capable of attracting particles of matter for the
formation of aerolites, which, until having attained a certain
degree of density greater than that of the surrounding medium,
cannot be precipitated to the earth ?
As I have before observed, iron is one of the most general
fnetallic substances in nature, and I think there is little doubt
but it is this which gives the almost universal green colorification
to those parts of vegetables which are formed by nature to imbibe the gases, from the atmosphere, necessary for the constitution
of the plant, as I have proved that in those leaves where the
colour is greatest there is the largest proportion of iron.
This
indeed, we may observe by the fallen leaves of trees, &c. that where
the colour has been most predominant while living, when dead,
;

;
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the leaves assume the deepest yellow ; and when very dry, a dirty
light red, which is undoubtedly the iron in the state of an oxide.
Biit 1 in vain endeavoured, by waterincr different species of plants

with a very dilute solution of iron in different acids, to obtain a
greater degree of colour in the leaf; and I further made this experiment o"n flov.ers and .such plants whose leaves were not of a
direct green, and with different metals in solution ; but was not
able without the destruction of the plant to alter the colour,
nor did the plants when submitted to a rough analysis appear
to l)e the least altered in respect to their composition.
This was, perhaps, the delusive chain of tlie alchemists: but if
followed up by some of your scientific readers in these more enlightened time's, where actual experiment is unbiassed by superhtition, it

us,

might throw much light on what, from being familiar to
measure overlooked as a common phcenomenon.

in a great

is

I

anij sir, respectfully,

Your constant

reader,

P. N.- J.

Stoke Ncwiiij^ton.

»•
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the affections

of Light transmitted through cry-

By David Brewster, LL.D. F.R.S.

stallized Bodies.

Edin. and F.S.J. Edin.
Davy, LL.D. F.R.S.

In a Letter

[Concluded from

V.

On

to

Sir

Humphrt

p. 370.]

the elliptical coloured Rings produced hj depolarizing
Crystals.

In

a former work, to which I have already had occasion tg
colours Avhich accomI have given some account of the
pany the dei)olar;/;ition of light, and I have particularly noticed
the 'remarkable face, that wiieu a beam of white depolarized
light is transmitted tlirough a doubly refracting crystal, the red
refer,

go to the formation of one image, while the blueish-greea
go to the formation of the other image. In repeating and
extending these experiments, I have been led into a new field ot
inquiry, which has already afforded a series of instructive results deduced from a class of phaenoniena unquestionably the
most brilliant within the whole range of optics.
The plate of topaz which v/as used in these cjqjeriments, is
about -j-LO^Sy of an inch thick, and has two natural faces which are
parallel and highly polished.
Us refractive power is 1-G3G ; its
dispersive power U'U24, and the angle at which it polarizes light
ia
by reflection 5S'-' 8',
It is represeuted in section by AEab,
rays
rays

face

of

AB

DE

If a
its depolarizing axes.
incident on the anterior surwill
at an angle of about 60' 38', a part of the beam

Plate IV.,

beam

fig. 8,

common

being one of

light Rll'

is

now

X

2

penetrat*
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penetrate the topaz at R, and after reaching the posterior surface ai, it will be partly transmitted at C in the direction CF,
and partly reflected in the direction Cr, so as to depart from
the point C almost wholly polarized by reflection ; but in its
passage from C to r along the oblique depolarizing axis of the
crystal, it is depolarized and emerges at r, in the direction rr'
deprived of the polarity which it had acquired by reflection at C.
If the observer now looks into the topaz in the direction /r,
through a plate of agate having its laminae perpendicular to the
plane of the section ABab, he will perceive about ten brilliantly
coloured elliptical rings, four of which, with the two central
spots, are shown in Plate VI. fig. 1.*
The following measures will convey a correct idea of their
form and magnitude.
Breadth of the central spots including half the black
1° iiV
space between them
Distance of the outsides of the central spots
3 42
Transverse length of each central spot
5
7
Extreme conjugate diameter oifirst red ring
7 24

Ditto
second
11
6
Ditto
14 48
third
Ditto
18 30
fourth
Ditto
22 12
fifth
Ditto
25 54
sixth
Ditto
29 36
seventh
Ditto
33 18
eighth
Ditto
ninth
37
Ditto
tenth
40 42
Black space between the oval centres
144Til order to convev a correct notion of the diiferent colours
which compose the elliptical rings, and which vary in different
parts of the same ring, I have given in Plate VII. f, fig. 1, an
outline of the first six rings with references to the following
table, which contains the colours in five diflferent parts of the
semi-circumference of each ring.
f

2

^

1.

J 2.

"
,

V.

*

W/(e with a purplish tinge
fading into lihile above, and
gradually deepening into black
below.
/f'A!(>' fading into yellow above,
and %/i< Wi(e below.
Ydlow shaduig off into white
below, and red above.
/./f/i^

^.^'^;.^".'^ ^

P'"!^

shading into

j/e«oK,'

""g^'
below.

an'J

.

^
i
"
.

fS. JB/ari fading into light blue tovrards 6".
•^ 6. Light Hue fading into green.
7. yi?//ou' shading into re<i.
j
(^S. Deep crimson.
(

,
fe

"H

°
3

g
^^

i

I

[_

g^^,^

very

^^
^,,;
beginning

little

x\n\e,

a little

the gree«

below?

11. yw/o«. shading into red.
12.

Crimson.

have counted fourteen of these rinps when the fi_<;ht was polarized by
oblique transniissioii through a plate of mica 0127th of an inch tkick.
The colours are in this case nuich more distinct.
t This Phite will appear in our Hcxt Number.
I

^

325

transmitted through mjstalUzed Bodies.
very little,
y broad,

'32.

fainter than 12.

^33,

Green, very broad.

>

Very
Very

faint blue.

Gr^eu be-

gins htre.

Very

faint pink.

^34. Still fainter blue.
^35. Still fainter crimson.

Faint blue.
Faint crimson.

5719.
O S 20.

Very

)

f 36. Black mixed with a
37. Ditto.

faint blue.

little

green.

j

faint crimson.

J 38. Ditto.
39. Dark green, a little

(.

.

,

If
§1

1 40.

21. Still fainter blue.

yellow on
upper side.
Red, pinkish, not very bright.
its

I

22. Still fainter crimson.

o

23. Black shading ofFintolight blue.
24. Dark green.
„•25. Yellow.

I

1

_26.

Deep

crimson.

;41. Darkish green.
^42, Faint crimson.

•-

I27. Blue.

O
~
"

^28. Green.
/29. Crimson.

^43. Green.
^44. Blue, very little.
f43. Faint crimson.

)46. Faint blue.

30. Blueish-green.

)47. Faint crimson.

31. Crimson.

All the other fringes, without this, consist of blue

which grow fainter

as they recede

Ca Black.
b Dark blue approaching to black,

ij

I

"E

<i

O

c

Light blue shading to black.

c.

.g

q
^

d V'hitish.
"^
[j Ricidisli brown of an orange cast."
C Cf Very dark blue.
u
I

•^

O
-i

.1

V
>
(t

Ci-

'v Black.

Sw Dark blue shading into light blue.
\x Brownish yellow.
^y

Dark

pink, with a brown tinge.

^z Pale blue shading into greenish

Li-fit blue.

"S

Yellowish.
Pink.

9 S& Greenish
= \^a' Pink.

Light blue.

and pink,

from the centre.

yellow.

J

yellow.

i Km Blue not much.

Yellowish green.
Q
— fm Faint pink.
•<^/

"

Green, blue begins here
runs downward.
Pink.
fo
\ii

Green.

"H

<^c'

9

/d' Pink.

and
Green.

c

/'
ie'

Light blue,

g'

Faint pink.

h'

Faint blue.
Faint pink.

green begins here
>

downward.
I

11'

X3
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If the plate of agate is now turned round 90", 8o that its laminae are parallel to the plane of the section kV>al, a second set
of elliptical rings will be seen as represented in Plate VI., fig, 2,

which

is on the same scale as fig. 1
and which contains only
the four first orders of colours, and the central spots.
This new
set of rings is composed of colours which are complementanj
to those in the first set.
By measuring the diameters of the red
rings in the second set, it will be found that thev corres]iond with
those of the green rings in the Jirst set; the Hue rings correspond with the yellow; the gree7i with the red ; and the i/ellouf
with the Line ; and in the outer rings the blue with the plnkf
and the pink with the bhie. The central spots in the second set exhibit the same opposition of colours to those in the
,

first set ; but they are sninller,

and placed at a greater distance j

and the space around them which was formerly black

is

now

tuliile.

a plate of agate we employ a doublv refracting
one position of the crystal,
be seen in Llie first image ; and ur)on turning the crystal a1}out
its axis, the first set will occupy the second image, and the
second set the first image, an alternation taking ])iace in every
quadrant of the motion of the crystal. This ^method of viewing the rings is in some respects superior to that in which the
agate is URcd, as the riCl)uIous image formed by this mineral in-^
jures, in some degree, tlie distiiu'tacss of tiie image ; but on the
other hand, the doubly refracting crystal rc((uires to be cut into
a prism with a large angle, in order to separate the t'lvo images
which it forms ; and therefore it alters the, shape of the rings,
and produces a complete change upon their colours*.
If the emergent rays rr', instead of being transmitted through
agate or Iceland spar, are reflected at the polarizing angle from
any transparent body having its reflecting surface parallel to the
plane of the section ABab, they will exhibit thejirst set of rings j
but if the reflecting surface is perpendicular to the plane of the
section, the second set of rings will be visible.
When thejirst
set, thus seen by reflection, is examined through a prism of
Iceland spar, it suffers no change either in the first or second
image.
If instead of

crystal, the Jirst set of rings will, in

In these experiments thejiist set of rings
as

is

the polarizing crystal extinguishes the

* Since

extremely distinct,
light

RS

reflected

paper was written, I Imve discovered a new property of
of wliicli it is polarized by oblique transmission tliiough
transparent bodies.
Hence, in all my experiments on the coloured riiiij;s,
I find it of inraiculable advantage to polarize the light by bnnillcs of glass"
plates, and to use them in every case where I formerly employed agate or
lliis

Jight, in virtue

fralcareous spar.

»,

from
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from the
is

first

but the second set of rings
;
not extinguished by the polarizing

surface of the topaz

very faint, as the light

RS

is

bodv.

When we examine

the transmitted light CF, either with the
no coloured fringes are

or with polarizing crystals,

naked eye
visible.

in
are the modifications which common light undergoes
passage through topaz. The affections of polarized light,

Such
its

which now come under consideration, are still more varied and
In my first experiments on this subject, I po1
larized the light by transmitting it through the agate ; but
afterwards found it most convenient to communicate this prointeresting.

perty by reflection from the surface of a transparent body.
Let RR', Plate IV., fig. 9, be a beam of polarized light obtained by reflection from any transparent body GH, the plane
being 'perpenthcular to the plane of reof reflection from

GH

flection

A

from the topaz AB.

part of this

beam

will

be re-

Cr, and part of it transmitted at
C in the direction CF, no light being reflected from the first
Tlie ravs transmitted at C having been polarizecl
surface AB.
before their incidence at R' are depolarized in passing from R'
to C along the ol)lique depolarizing axis, and the rays reflected
at C are polarized by reflection from the surface ab, and again
depolarized in their passage from C to r along the other oblique
flected at

C

in the direction

depolarizing axis.

^

looks into the topaz in the direction rr ,
he will perceive the first set of elliptical coloured rings, as reThese rings are now peculiarly
presentetl in Plate VI., fig. 1.
distinct and brilHant, and it was therefore from them that I drew
If the observer

now

up the table of colours referred to from Plate VII., fig. I.
Let the rav rr be now received upon a plate of agate having
third set
its lamina; perpendicular to the section ABe^', and a
This third
of rings will be seen like those in Plate VI., fig. 3.
All the
t!ie frst set only in the central parts.
same colours in'both ; but the central spots are
much smaller in the third set than in the first, and the mass of
darkness wif.h which they are surrounded encroaches considerably
upon the blue part of the first ring.
set differs

from

Tings have the

In the third set of rings the distance of the outsides of

the two central spots is
Conjugate diameter of each spot

Ditto
spots

The

•

• •

''

'^

*

'

1

n
"

of the black space between the

third set, indeed,

»

considered as the exact counall the colours of the former being
«oraX4

may be

terpart of the second set,
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complementary to those of the latter, and the central spots having the same form and magnitude.
If the plate of agate is now turned round, so that its laminae
are parallel to the section ABa/', a fourth set of rings will be
seen.
This new set, which is represented in Plate VI., fig. 4, is
by no means brilliant, but it is distinguished from all the rest by

In its general structure it resembles the
but in the middle of each central spot there is a darker
spot composed of blue and red, with a little green above the
blue, and every ring is divided into two rings, each of which has
the same colours as the original ring.
This division of the rings
occupies only a part of the semi-circumference of each, and is
not seen beyond the third ring.
When the agate begins to move from the position which gives
the third set of rings, into that v\hich gives the fourth set, two
striking peculiarities.

Jirst

!>et;

blue spots and the divisions of the rings begin to appear at
a, a, a, a, a', a', a', a', Plate VII. fig. 2, and move along the
lines ale, a'i'c till they arrive at c, c, c, c, c , c', c', c'. when the
rings assume tiie appearance of the Jour I h set.
If the agate
performs another revolution of 90" from the position which gives
X\\e fourth set into that which gives the third set, the blue spots

and the

move off in the direction c, d, e,
the rings assume the appearance of the third set.
The phaenomena which have now been described may also be
perceived, when the polarization of the rays r/ is effected either
by a doubly refracting crystal or by reflection. In one position
divisions of the rings

c', d'. t', till

of the doubly refracting crystal the third set of rings is seen in
the first image, and the fourth set in the second image, and they
alternate in every quadrant of the motion of the crystal.
When
the ray r/ is reflected from a transparent body, so that the

plane of reflection is parallel to the plane of reflection from the
topaz, the fourth set of rings will be visible.
Hitherto we have attended only to the light reflected from ah,
the posterior surface of the topaz ; but the light transn)itted at

C

exhibits

also

interesting

phaenomena.

When

the observer
so as to see the

looks through the topaz in the direction FC,
polarizing surface GH, the sec07id set of rings is faintly visible.

They become extremely distinct, however, when viewed through
a plate of agate having its laminae at right angles to the plane
ABab. If the lamina are parallel to the plane ABab, the second
set is converted into i\\e first set with colours a little paler than
when it was produced in the former experiments.
In the preceding experiments the plane of reflection from
has been perpendicular to the plane of reflection from the topaz.
We shall now describe the phgeuomena which take place when

GH

these

'

S2d

transmitted through crystallized Bodies.

to each other, an arrangement which

is
these planes are parallel
represented in Plate IV., fig. 10.
When the observer looks into the topaz in the direction r/,
he will perceive the second set of fringes. If the rays rr' are
transmitted through a plate of agate having its laminae perpen-

dicular to the plane of reflection, the fourth set of fringes will
be seen, but they are very much fainter than they appeared in
When the lamins of the agate are
the former experiments.
parallel to the plane of reflection,

the second set

is

faintly visi-

central spots are, however, rather larger than before,
so that this set has the appearance of being the reverse of the
Jiist rather than of the third set.

The

ble.

the light transmitted in the direction CF is seen by the
If it is examined
it exhibits the first set of rings.
through" a plate of agate having its veins perpendicular to the
planeof reflection, the first set is still visible but when the

When

naked eye,

;

turned round 90^ the 'second set is perceived.
All the preceding observations were made with a plate of topaz
When the plate has a greater thick•jVoV of an inch thick.
ness the rings are mucli smaller, and when it has a less thickness
the rings are extremely large, so tiiat in very thin plates only
We have
a small portion of a ring caii be perceived at once.
already seen that with a plate -,-',^V-,r of ein inch thick, the fourth
With another plate tWsred ring subtends angle of IS' 30'.

agate

is

of an inch
24'.

thick, the angle subtended by the san^e ring

_2S_7

•

10

3

-nro-o'TiX'ij'o
it

is S''

But since

—

IQo "(Y
''^
'^^

.

•

follows that the conjugaie diameters

Oj

QAo
^^
-^

.

>

of the rings are

iiiversdij

as the thickness of the plaics.
According to the Abbe Ilaiiy, the angle

formed by two of the
22'; and therefore the axes
or longest diagonals of the primitive rectangular prism will form
angles of 60° 31' 15"* with a line perpendicular to the lamintc,
a result which agrees so nearly with tiO- 38', the iuclination of
primitive faces of the topaz

is

124'^

tlie axes of the coloured rings, that we can have no lit-sitation in
concluding that the ores of the coloured rings are coincident
with the longest diagonals of the pr/niilive rectang/tlar prism.
The rings which have now been described, as produced hy
topaz, I have discovered in rock cr/fsfal., mica, the agate, the
oriental ruby, tlie emerald, native hydrate of magnesia, amber,

ice, sulphate of potash, tartrate of potash a?id soda, nitrate of
potash, acetate of lead, acetate of lead welted and cooled, prussiate of potash^ mother of pearl, hones of a cod, quill, the hu-

* According to

00"

*'l}'

'id"

my own

measurcinciils,

lor llic iiicliimtioii of

tlic

nw^c

tlic diaj^oii.ils.

is

XIZ" 58', wliich gives

3St

0?i the JJfecl'ioiis of

LiglU

man nail, horn, tortoise shell, cornea of n fish, cornea of a cow,
cornea of a man. spermaceti, Rupert's drops, gum Arabic, and
eaoutcho7ic.
1. Rock crijstal.
The only specimen of this mineral which I
could obtain when I made the preceding cx])eriments, was in the
form of a double convex lens about -oo'o ^^ ^" n\i:\\ thick. It exhibited only segments of the coloured rings
but thev vvere very
large and brilliant, and afforded me the means of making a very
interesting experiment with a plate of agate.
If a beam of common light is incident upon the neutral axis
of this crystal, at such an angle that after reflection from its
posterior surface it shall emerge in the direction of its oblique
depolarizing axis, the light thus polarized by reflection and depolarized by transmision through the depolarizing axis will reach
the eye in the state of white light.
If this light is viewed
through agate, one of the coloured segments, suppose green,
will be distinctly visible ; but if the agate is turned 90' roimd,
the gTcen colour will be converted into red., and in general the
colour seen in one position of the agate will be complementary
to that which is seen in the other position. When the light,
how'ever, is brilliant, another verv singular phsenomenon jjresents
itself.
If the bright image seen through the agate {^^reen, the
;

nebulous image, in which it is inclosed, will be red ; and when
the bright image is red, the nel;ulous image will be green, and
iu general the colour of the ii^l)ulous image will be always complementary to that of the bright image.
If we emjiloy a prism
of Iceland spar to examine tlie depolarized light, the colour of
the ordinary image is always complementary to that of the extraordinary image.
We mav therefore consider the preceding
result as an cxperimentiwi crucis, which establishes the opinion
respecting the structure of the agate, that has been given iu
another part of this paper.
2. Mica.
The coloured rings are distinctly visible in mica,
both when the light is transmitted perjiendicularly through the
plate, and when it is incident in the direction of its oblique depolarizing axis.
ever,

The

irregular structure of this mineral, howparallel

and the impossibility of procuring laminre with

and even

surfaces, prevented

me

from investigating the pheeno-

mcnaof its

coloured rings.
3. yjgate.
The only plate of agate in which I have observ-ed
the coloured rings, is cut in such a direction that it does not
polarize the bright image._ It possesses, however, the faculty of
depolarization, and therefore must form two bright images, one
of which lies immediately above the other.
This plate is about

—'v,r of

an inch thick, contains no veins^ and exhibits broad
segments of coloared rings.
4.

Oriental

transmitted through crystallized Bodies.

3S\

This doubly refracting crystal afford*
which, owing to the colour of the mineral, the

4. Oriental ruhy.

beautiful rings, in

predominant colours are crimson, light blue, and blueish-green.
Tiie central spots were distinctly visible ; and though the crystal
was -r-'j»g- of an inch thick, the rings appeared to be larger than
those given by tojjaz -pni/o- ^f an inch thick.
The coloured rings formed by this stone are
5. Emerald.
principallv blue and greenish yellow, the least refrangible rays
being exthiguished by the green colour of the mineral.
This mineral affords very
C. Native hydrate of magnesia.
distinct segments of coloured rings when the light is transmitted
in a direction nearly perpendicular to the surface of the laminae.

Owing

to the imperfect structure of the plates,

I

could not ob-

tain a measure of the diameter of the rings.
7. Amber.
and does not

As

this substance possesses

split into laminae,

1

found

it

no

crystalline form,

impossible to

make

any satisfactory experiments with it. The enormous breadth of
its coloured rings was conspicuous in every specimen
but though
I ground and polished more than twenty plates of it, 1 could
not obtain one which exhibited any thing more than broad-coloured segments.
With a parallelopiped of amber 0*566 of an
inch long, 0*300 broad, and 0*367 deep, the coloured segmentt
were visible in every direction in which the light was transmitted.
They appeared most distinct through the thickness
0*367 ; and through the thickness 0*566 they were still so
broad, that no more than one colour of each ring could be
seen.
In a piece of amber -f-^ of an inch thick, the ring', were
broader than in a plate of topaz ^\ of an inch thick.
8. Ice. The difficulty of making experiments upon ice without melting it, the want of a crystalline form, and the impracticability of shaping into parallel plates, prevented me from
obtaining any accurate results.
The following experiments,
however, will throw some light upon this subject.
A piece of ice -'g- of an inch thick gave rings much broader
than those exhibited by a plate of topaz ^l. of an inch thick.
The rings were also seen by the reflection of common light from
the posterior surface of the ice, the light reflected from the anterior surface being extinguished by a ]?rism of calcareous spar.
of an inch thick exhibited rings larger than
A piece of ice
those given l)y a plate of topaz -^ of an inch thick.
The
breadth of one of the fringes shown by a plate of ice -f^^ of an
inch thick was nearly 5" 26', which compared with the results
already mentioned, gives
of a plate of toJ\f for the thickness
paz that would produce a fringe of the same magnitude.
Hence
the thicknesses of ice and topaz that give rings of equal size are
** 3'V*- to -^'-ijOT as 8*95 to 1, which i« nearly the inverse ratio
;

^

-'

On
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in

ice to

[m'—iy

indices of refraction.
this ratio will

two ova!

of Light

the Affections

If

we

in topaz,

?«=

take

be nearly as 8-9 to

1

.

m

and

in'

1-307 and

being the

w/= 1-636,

In these experiments the

central sj)ots were distinctly seen.

Light transmitted at an angle of 46° through a plate of ice
1-25 inches thick gives rings of the same size as when it is
transmitted at an angle of 60^ 38' through a plate of topaz
of ^" '"^li thick.
By calculating the real thicknesses in
the direction of the transmitted light, it will be found that the
thicknesses at which ice and topaz produce rings of the same
magnitude are as 8-4 to 1, a ratio not very remote from that of

tWo

{m—\y

in ice to

(w'—

1)' in

topaz.

Light transmitted at an incidence of 36=" through a plate of
ice -p'\f„ of an inch thick gave rings twice as large as those
shown by a plate of topaz V^Vo "^ *" '" thick. These thicknesses will be found, after reduction, to be as 8-2 to 1, a ratio
more remote than any of the former from that of (m—iy to

{m'-xy.

A plate of ice taken from the surface of a pool of water did
not appear to depolarize light, when it was incident perpendicularly: but when the angle of incidence was considerable, the
light was depolarized in every direction, and the coloured rings
appeared even at great obliquities.
9. Sulphate of potash. A plate of sulphate of potash -^^-^-^ of
an inch thick gave fringes of colour, each of which was 4° in
breadth, while another plate j'/^«^ of an inch thick gave fringes
3° 12' in breadth.

Now

=

3° 12': 4° nearly,
135 :lCiS
so that the diameters of the rings are inversely as the thicknesses of the plate*!, as in the case of topaz.
The light was incident on the sulphate of potash at an angle of 41°, which gives

VoW for
thick.

the oblique thickness of the

jilate

tttoV of a" inch

Now

9
90
lo
«
''
1 -^ Tir"e 15"
" i
10 0'' cFtK
the size of the ring that would have been produced by a plate
of topaz T-'oVV of an inch thick, so that the thicknesses of sulphate of potash and topaz that produce equal rings are as 1-85
to 1, which is not very far from the ratio oi (m—iy to {in' —\y.
If we take 7?z= 1-509 and ?«'= 1-636, this ratio will be as 1'95

_T_'L!'_

.

.
'

9'

to 1.

Tartrate of potash and soda. The neutral axes of
and perpendicular to the axis of the prism,
it possesses an oblique depolarizing axis along which the
loured rings are visible.
The thicknesses of this substance
of topaz, at whioh equal rings are produced, are as 31
10.

this

and

salt are parallel

co-

and
:

16,

which
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irammitted through crystallized Badles.

which

is

almost exactly the ratio oi

{m—iy

to

{m—\y. The

m

the tartrate being 1-5 15.
Value of m'
This salt, which is remarkable for
11. Nitrate of potash.
its optical properties*, exhibits along the axis of the hexaedral
prism a series of beautiful miniature rings, tivelve of which are
In a plate of the nitrate of potash -^^ of an
distinctly visible.
inch thick, the fourth ring subtended an angle of 5° 45',

whereas, in a plate of topaz
an angle of S° 25'. But

yWo

^^

^"^ "^^""

thick,

it

subtended

O ^O • CJ ^lP
1000 iOOO
the thickness of topaz that would give the fourth ring a diameHence the thicknesses at which the nitrate of
ter of 5* 45'.
potash and topaz produce rings of equal magnitude are as -j»„y\p
to

tWVj

or as

1

to 3*97 nearly.

— 1)',

But assuming the

rings to

the nitrate should have
been larger than those exhibited by the topaz in the ratio of
636^:515>, or nearly 1-88 to 1. Hence the rings formed by
nitrate of potash are 1-88 x 3-97, or /'O times smaller than they

vary

as

(?n

those formed by

should be if their conjugate diameters had varied as (w— 1)' fThis doubly refracting crystal melts at
12. Acetate of lead.
a temperature not much greater than that which bees' wax reWhen
quires, and it takes a long time to cool and crystallize.
it is formed by heat into a thin film between two plates, the
crystals shoot from different centres, and exhibit by polarized
light the most beautiful alternations of the prismatic colours.
When the eye is kept at a distance from the plate, the colours
radiate like the spicula of the salt, and vary at every inclination
of the plate.

Mother of pearl. The coloured rings are extremely brilwhen the polarized light is transmitted
almost perpendicularly; but they do not appear when it pene13.

liant in this substance

by an oblique path.
other substances, which have already been mentioned as
affording coloured rings by polarized light, exhibit only imperfect segments of the fringes l)ut in all of them these segments
are distinctly visible, excepting in caoutchouc, where the colours
trates

The

;

are extremely faint.
It is

highly probable that the coloured rings will be found in

* I liave endeavoured to give a full account of these in the Transactions
lloyr.l Society of Edinburgh, vol. vii. part ii.
t 'I'lie thickness of tlie plates of ice, sulphate of potash, and nitrate •»
potash, and the inclination of the incidmt pencil, ^ere measured in thi
rudest manner, as iny object was merely to ascertain in e.eneral it there
was any connection between the masnitude of the coloured rings and the
fcfruttive power of the body which pr(jdiiced thcni.
astili

of the
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number of

crystallized bodies.
I have sought for
diamond^ native orpiment, Iceland spar,
fluor spar, muriate of soda, carbonate of lead, carbonate of barytes, the sclerotic coat of the eye, the crystalline lens, and a
great variety of other bodies, and in some of these with so much
care, that they could scarcely have escaped my notice, if they
still

them

greater

in vain in the

did exist.
It therefore still remains to be determined, what
kind of crystallization is necessary' to their production, and what
relation exists between the magnitude of the rings and the refracti\e power of the body which produces them.
In some of
the experiments already described, the diameters of the rings
seem to vary as (m— 1)^; but the anomalies exhibited by amber
and nitrate of potash completely prove that this is not the law
Wy which their magnitude is regailated.
I have the honour to be, dear sir.
Your most obedient humble servant,

David Brewster,
To

Sir

IN.

Humphry Davy^ LL.D., &c. ^c.

Reflections on the Inadequacy of the principal Hypotheses
to account for the Phcenomena of Electricity.

[Abridged tVom a Meinoii- read to the Kirwitniaii Society April
lotli ; May 13th, and June 17tli, 181!.'.]

By M. Donovan,

1st,,

Esq. Sec*

A. HE discoveries of late years, made in chemistry by the agency
of electricity have given increased interest to electrical investigations.
It has been supposed that Galvanic phsenomena are

produced by electricity; and in order to explain them,. recours*
has been had to the hypotheses of Franklin and others.
Since
then this agent is considered to have so great a share in the
operations of nature, it is of some importance that the explanations given of its effects should stand the test of reasoning and
©f experiment.
It were indeed to be lamented, that the interesting series of

pliainomena called electro-chemical should

depend for explanation on principles not foundetl in fact. Yet
such I apprehend is the case.
I have occasionally indulged myself in reflections on the theories of electricity, and I conceived
that there is not one of them capable of sustaining even a superficial examination.
As my objections are for the most part different from those which have hitherto been stated by various inI thought that to make them known might, perhaps,
have some useful tendency.

quirers,

* Communicated

in its present

form by the Author.

Amidst

to account for the VhcBiiomena

23 jt

of Electricity.

Amidst the great variety of hypotheses that have been proex])laiti the phreuomena of electricity, two only ar«
In that which bears the
deserving of particular attention.
name of Franklin, it is conceived that the supposition of one
in the other, two are presumed to opefluid oiilv is necessary
posed to

:

rate.

Previously to the consideration of Franklin's hypothesis, it will
state the main facts, upon which its principles

be necessarv to
are founded.

PhcEJiomena.

Some

bodies after certain processes, as friction, heating,
&c. are found to be possessed oi peculiar properties. By certain management the power which occasions these pro])erties
1,

may

be transferred to

becomes

matter.

di:-tant

In

its

passage

it

often

sensible to all the external senses.

2. This

will cause

power when acting upon bodies at liberty of motion
them to approach or recede from each other accord-

ing to circumstances.
S. Bodies differ from each other in their habitudes with regard
to tills power
some possessing as a primary property the power
of producing the peculiar effects above mentioned. Others
possess it as a secondary projjerty, derived by some action exerted on them bv the tbimer class.
These two classes of bodies differentlv affect the motions of
the power.
The former class offers considerable resistance : the
latter, none that can be appreciated.
4. This pecuHar power is capable of producing its effects in
different degrees of intensity.
In a low degree it produces the
effects (as 2)
in a high degree, it is attended with heat and
light, and occasions violent effects on the animal oeconomy.
The principles brouglit forward by Dr. Franklin in explanation of these phsenoiuena are ))artly hypothetical and partly
For the sake of distinction, I will in the following
theoretical.
statement apply the term assumed to the principles of the former kind, and inferred to those of the latter and those which
are of a mixed nature, theoretical in their character, but ultimately referring to an hypothesis, shall be designated by the
;

:

:

term deduced.
1.

From phcfinomenon

1st, it

<iucing the preceding effects

is

is inferred that the power proa material substance sui generis.

2. As bodies acted upon in the same manner will always recede from each other (piwiiom. 2), and as bo(Hes not so acted
upon remain stationary, it appears that it is the electrical mat-

ter wiiich causes the lecodeiice

;

and that the ultimate particles

of this electrical matter have scj)arately and collectively a

mutually
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Hence

tually repulsive power.

an

it is

inferred that electricity is

elastic fluid.

3.

Concerning the place of

sumed

this fluid in creation,

that every kind of matter contains electricity,

a mutual attraction

exists

it

is

as-

and that

between the containing and contained

matter.
4. Since it is inferred that the particles of the fluid are repulsive of each other, it appears that there must exist such a
for, as each particle repels all others
state as an eciuilii)rium
surrounding with ecjual force, it follows that all the particles
will find a state of rest when the forces are balanced.
5. In the preceding principle it is inferred that an equilibrium
:

From this and principle 3d it is deduced, that the
does exist.
equilibrium once found will be diflfiised throughout all bodies,
and that all bodies must contain as much of the fluid as its
particles will admit.
6. It is assumed that this eqinlil)rium may be disturbed, the
absolute quantity remaining the same ; an excess above the
common standard being found in one part, and a corresponding
Or it may be disturbed in different
deduced that
7. a. In bodies containing an excess^ the fluid being not
A body already conequally resisted possesses great elasticity.
taining its natural qiiantitv will admit no more ; consequently
the excess remains on the outside, and forms an atmosphere.
Such bodies, as they move with their atmosphere, must repel
each other.
Bodies in the state of diminution must have some
particles of their substance vacant ; these particles will be
and such
attracted by the fluid surrounding them in the air
bodies will seem to repel each other by virtue of divellent attractions.
A body with an excess must attract one in the
natural state, to restore the equilibrium and when this happens,
both having still an excess, they will repel each other. Lastly,
a body with a diminished quantity will attract one in the natural state to restore the equilibrium and when this happens,
both having now a diminished quantity, will seem to repel each
other as before.
Thus does the hypothesis account for all the
phaenomena of attraction and repulsion.
8. From ph32nomenon 3, it appears that glass and other
diminution in the other.

bodies.

Kence

it is

:

;

;

electrics afford a resistance to the passage of electricity.
it is

assumed that

electric fluid.

electrics are absolutely

From

this

Hence

impermeable to the

and from hypothesis

6,

it

is

deduced,

the equilibrium of an electric be disturbed, one part will
contain an excess, and another part a corresponding diminution.
tliat if

Yet the eagerness of the excess to

give,

and that of the vacant

particles of matter to receive^ are forces operating to restore the

equilibrium.

to account for the
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This cannot take place through the glass: but
is in;ule between the different state?, by a
prtjper substance, both are brought into equilibrium, with the
production of light, heat, and violent effects on the animal oecoequilibrium.

when

the conuectiou

iiomv, as in phoenomeiion 4.
9." Since the equilibrium between two bodies my be disturbed,
and since friction is one of the c'auses that disturbs the equilibrium, it is assumed that electrics, when rubbed, suffer an enlargement of tiieir pores that the excess enters the increased
capacity, and that when the attrition ceases, it is expelled by
:

tlie pores to their ordinary dimensions.
of the foregoing doctrines may be reduced to the
five following propositions, and in this order it is^ for con-

the closing of

The whole

venience, proposed to examine them.
1

T!ie

.

inatter,

power producing

siii

electrical

appearances

is

an

elastic

generis.

It attracts all matter, and is found equally distributed in
matter of the same kind. To these two propositions are to
be referred the phuenonieaa of attraction, repulsion, and equili-

1.

all

bria.
-J.

Certain substances called electrics are impermeable to the

electric fluid.

4. The disturbance of the equilibrium may be effected by a
separation of the natural quantity into excess and diminution.
Tins mav happen in ditierent parts of the same body, or in dif-

ferent bodies.
5.

When

this separation is effected

ferent bodies, one of

which must be an

by attrition between

dif-

the

electric, the pores of

being opened, will receive the plus quantity, and will give
To the latter three proposiit out again when the pores close.
tions are to be referred condejisation and excitation.
1. With regard to the first proposition that electricity is
matter, it is a conclusion wliich any one who judges from iacts
would be induced to draw. It passes from one body to another

latter

produces such a concussion on the solid
It is well known
cause a loud explosion.
so
to perforate bodies which even offer considerable resistance
a quire of paper will be pierced with as much ease as it would
by a pistol ball. If passed through a tube of oil or water, it vviil
split the tul)c into minute fragments : and if the fluid had been
ink, it would have been dispersed with such force as not to sully
a sheet of paper placed underneath. That any material agent

in a visible form.

matter of the

It

air us to

:

affects
\l.

these

Davy.

ap])earanccs

When

has been called in (juestion Ijy Sir
by an electrical

folds of pajjcr are perforated

Sir
is a burr raised on both sides, and this
considers as an evidence that nothing passed through,

discharge, there

H. Davy

Vol. 44. No. 199. Nov. 1814.
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if it

did,

To

tion.

it

could only, he observes, penetrate in one direc-

t'onclude: bct-au'^e the passage

is

effected in

ferent directions, that nothing ])assed, aj)])ears to

ference of a very questionable natnre.

Sir

two

me

H. Davy

dif-

an in-

attributes

the phainonionon to attractions acting in opposite directions.
But were this so, a battery disciiarged through a quantity of

powder should collect it round the wires when the circuit
was interrupted uhereas it is dispersed in all directions. On
the whole it is not likely that the opinion of Sir H. Davy will
become general ; it therefore need not be more minutely dislight

;

cussed.

That the electric matfer is an clastic fluid
does not appear to be sufficiently supported.

is

a position that

The experiments

which are supposed to countenance this principle are two, along
with some others which do not deserve nmch consideration.
First, l)odies which beside their natural quantity contain an excess of electricity, in a free state, are found to repei each other

repulsion being

the

attributed to the

particles

of

;

the fluid

Secondly, the electric m.atter when
in open air, appears like a diverging
cone of rays, which Dr. Franklin thinks must be caused by self
acting on each other.
issuing from a pointed

body

repulsion.

The

evidence in favour of both these opinions is very insuffiIn the former case, there is no certainty that there is an
excess, and in the latter, proof is wanted that electric matter is
then issuing from the point.
With regard to the repidsion of
bodies in sinrilar states, it certainly takes place in many expericient.

ments.

I

have, however, oljserved an instance in which no re-

pulsion, but an attraction takes place.

Let a pith ball be suspended from a glass rod, and let an exbe brought under it, but so as not to touch. If the
tube be now moved a little to one side from under the ball, the
latter follows the tube for a short distance, but as the suspended
ball in moving describes a curve, its gravity at length overcomes
the attraction of the tube, it separates a Httle, and having now
received the state of the tube, it is immediately repelled to a
great distance.
When the tube is again approached, the hall is
cited tube

still

repelled

:

but

when

the tube

is

forced

still

nearer, the ball

is

and continues to be so until the tube being removed
as at first, it separates by its weight and is immediately repelled
as before.
The same effects may be produced by any other
electric.
The results iray at first be doubtful, but by repetition
attracted,

they will clearly show that in this instance the electric matter
causes either attraction or repulsion as the distance is small or
great.

As

to the diverging rays proceeding from a point, their evi-

dence

;
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dencc entirely depends on the supposition that electricity is then
But this itself is no mere than an assumption,
therefore, the fact proves nothing
and even were the direction
of the fluid admitted, it v.ould still afford no evidence.
For if
the divergence be occasioned by the repulsion of the particles
as an essential property, it is evident that the same effects
must be produced in all cases where the fluid is at liberty.
Where a property of matter acts on similar matter only, the
eifccts caimot be dependant on any other body.
Now whatever the divergence may be in air, which resists the electric
issuing out.

:

must be much greater

in a medium which offers little
the divergence depend on an essential property of the ))artlcle.s themselves.
But (jviite contrary is the fact,

matter,

it

or no resistance,

if

it is well known that electricity, during its passage through a
long exhau-^^ted receiver, passes with scarcely any appearance of
divergence jjarallel rays traverse from one end to the other.
The mom.ent that air is let in, the divergence appears; evidently
proving that it is the medium and not a property of the electric

for

:

matter which produces the effect.
Thus it appears that these two facts do not bear out the supposition of ela: ticity wliich has been founded on them.
I do not
inetend to say that the electric matter is not elastic ; it may, or
it may not: I see no more evidence in favour of one opinion
than the other. Yet on this principle rest the doctrines concerning the re])ulsion of similarly electrified bodies, the charging
of jars, and equilibria.
2. l"he second principle is that electricity attracts all matter.
All matter must tlien attract electricity, and therefore the latter
is dispersed throughout all bodies.
Franklin adds " we know
the electrical fluid is in common matter, because we can pump
it out by the globe or tube.
We know that conunon matter
has near as much as it can contain, because, when we add a
little more to aiiy portion of it the additional quantity does not
enter, but forms an electric atmosphere.
And we know that
conimcn matter has not (generally) more than it can contain
otherwise all loose portions of it would repel each other, as they
constantly do when they have electric atmospheres*."
This is
proving one a'^sertion by another which is no more than an hy])othesis, and which docs not even seem to be well founded as
\viU presently appear.
Had it been established that we i!o accumulate the fluid it might then be allowed that it is pumped
out.
That common matter has as nmch electricity as it can
contain, he proves by the formation of atmospheres but we may
as well suppose with /Epiims and others, that electrical atmo•pheics do not exist.
:

* Tranklin's Letters,

Y
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Concerning the equal distribution of electricity vvhich follow*
from the first and second principle, Dr. Franklin observes " that
when a quantity of electrical matter is applied to a mass of any
bigness or length within our observation (which bath not already got its quantity) it is immediately and equally diffused

throughout the whole

*'."

supposed that insensible clecall bodies, that it can be
abstracted and i'orccd to exist in an insulated form, while the
body remains vacant. Let us conceive a body either totally or
in part deprived of its share of natural electricity, " when a
<iuantity of electrical matter is aijplicd, it is immediately and
equally diffused through the whole."
Now if the body in question be of glass thus negatively electrified, and if so much scn^ible electricity be imparted as was abstracted ; it must be equally
ditmsed as before.
But it must be remendjered, that the hypothesis supposes glass to be impermeable to electricity ; " let it
first be considered that we cannot by any means we are ac<[uaintcd with force the electric fluid through glass f," nor into
any part of it, for Dr. Franklin after grinding away 5-6ths of a
phial found it no more pervious than before, demonstrating that
it was not the middle stratum alone of the glass, as he first supposed, which relused a passage to the fluid.
I am aware' that
he does not allow a similar electricity to exist simultaneously in
all parts of the glass
it is enough if he allow that any part may
be negatively electrified : for in this case the fluid must have left
that part, which it could not do were glass impermeable : and
if one part allow a passage, so must every other.
Thus the
doctrine of equal distributiciu is on all sides surrounded by difiiculties ; it is incompatible with the doctrine of impermeability
if one be adn^itted the other must be rejected.
The attiaction and repulsion of light bodies comes under examination in this place. Dr. Franklin conceives that all matter
is full of the electric fluid, and that a mutual attraction subsists
between both. Now if matter can contain no more it is beeause it has no further attraction
for from the nature of an
equilibrium all attractions must be saturated.
This conclusion
is confirm.ed by his statement that " if more be added, it lies
\vithout upon the surface, arid forms what we call an electric atinosphere," which could not happen unless the attraction of the
body to more were destroyed. From all this it follows that attraction is exerted between matter and its natural quantity only
of electricity, but in the ordinary state of things this attraction
is insensible.
Facts, however, convince us that a sensible attractioa exists between free electricity and matter which already
It

tricitv exi'^ts naturally in the

is

pores of

:

:
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.

as this natural proportion

why does not
another affinnative quantity produce repulsion and not attraction ?
For an expermient to prove that, according to the hypothesis, a repulsion between natural and affirmative quantities
" Hang
does exist, vre need oulv refer to Dr. Franklin himself.
a silk tassel on the prime conductor, and bring an excited tube
is

really

under the

tassel,

alostractible quantity,

and the threads

will diverge.
Because part of
thereby driven out of them, and they
become negatively electrified, and therefore repel each other*."
From this he deduces the following principle ; " an electric
atmosphere not only repels another electric atmosphere, but will
also repel the electric matter contained in the substance of a
body approaching it; and, without joining or mixing with it,
force it to other parts of the body that contained itf."
How
these conclusions can be reconciled to the fact, that a body in
the natural state is attracted by an excited electric, is difficult
to determine.
This experiment of the tassel leads the Franklinians into another difficulty. They have apphed the attraction of electricity
for matter to account for ;vhy bodies when repelled move with
" If two bodies be both of them overcharged,
their atmospheres.
the electric atmospheres repel each other, and both the bodies
recede from one another to places where tlie fluid is less dense.

their natural quantity

is

For as there is supposed to be a mutual attraction between all
bodies and the electric fluid, electrified bodies go along with their
atmospheres J." There mw^^ be an attraction between matter
and iti, natural quantity, but Dr. Franklin's experiment with the
tassel professes to show that there is a repulsion between an
affirmative atmosphere and the natural quantity.
Hence tlie
surrounding media containing their natural portion should not
permit

tlie recedence of the balls.
In the present state of knowledge

we suppose that an elastic
an assemiilage of material particles surrounded by atmo6j)heres of repulsion.
The co-existence of such particles must
produce a state of uniform density which is called an equilibrium.
In the idea of an equilibrium repulsion alone is supposed to operate, attraction must entirely be excluded.
Hence
if by any means a number of j^articles li'ow great soever of the
fluid can be accumulated in any body, that body must repel another wiiich may contain a number however few.
This exactly
agrees with Franklin's conception of the case
he maintains
that quantities of fluid with any difference whatever of density
repel each other §.
This principle is productive of a train of
fluid

is

:

• Franklin, 100.
§

f

Il.i.l.

155.

J

Priebtlcj's Hist. 5Q.

Franklin, 407.

Y

y
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contradictions
his

;

and nothing can be so

Hypoi hoses

effectnr.lly subversive

whole system as the consequences which flow from

of
It

it.

be necessary to trace but a tew of those instances in which
facts are at variance with this principle.
A ])ody sl-ghtly positive, and one strongly so repel each other ; the powers differing
in density.
A body slightly negative rejiels one strongly so, the
will

powers also differing in density. A body positive differs from
one negative only in density, and yet tliey attract each other
violently.
Suppose the interval between the minimum and
maximum of density to be divided into seven terms, and the
medium term 4 to be the natural density of ail bodies 1 and 2
repel, 2 and S repel, but 3 and 4 attract
4 and 5 attract, but
5 and G, or 6 and 7 repel.
Again, 7 violently repels 5 with the
difference 2, but when the difference increased by 1 more
(total difference 3), a violent attraction takes place.
From all
this it is plain that the phjenomcna of attraction and repulsion
are completely at variance with the tlieory and from what follows this will appear still more striliingly.
To explain why a body positively electrified attracts one ia
the negative state, recourse is bad to that princijile which supposes the attraction of electricity to all matter. For the portions of matter which are deprived of their natural quantity
must be attracted by any bodv which contains an excess we
:

;

:

:

how

shall see

far the explanation

applicable.

is

From the nature of an equilibrium it must be su])posed, as
has already been observed, that every particle of electricity is
attracted by a certain number of particles of matter in a given
body: let us say one to one. Franklin conceives that a strong
pov.er will repel the natural quantity in any body.
If then a
body A contain 10 particles of matter attracted by 10 of
electricity, that body is in the natiu-al state.
If a body B containing 10 particles of matter, and 20 of electricity be brought
near A, it ought to happen, from the principle in question, that
a repulsion would talce place.
If one particle of electricity be
taken from A, one particle of matter is left vacant, which must
be attracted by B.
But the latter attraction is exerted towards
one particle only of matter; the repulsion is exerted tov\ards 9 ;
the bodies consequently vStill repel
and no attraction can take
place until the vacant particles exceed in number those which
:

possess their natural ijuantity of eiectricitv.

Such

are the con-

sequences which ought to happen, were the hypotheses well
founded it is plain how much they disagree vvith facts. Experiment shows that a body however slightly negative, will be
attracted by one that is positive.
In the foregoing example, if
the body A in its natural state be presented to B with its increased power, no attraction ought to take place, as there is no
vacant
:

to account fur the
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vacant particle or if a negative body be presented to a body in
the natural stale, there sb.ould be no attraction, yet in both cases
the contrai-y is the fact in an eminent degree.
On this principle also of the attraction of electricity to matter
has the repulsion of a negative body by another been explained.
It is laid down by Frar.klin, that in this case when tlie bodies
are partly deprived of their quantity, the vacant particles of
matter are attracted by the denser fluid of tlie atmosphere, thus
causing a divergence.
But the surrounding air, like other matter, strongly attracts its quantity of electricity and the reacting
:

is exactly equal.
From this it becomes
allowed by Franklin in many parts of his
works, that when electricity 's present in the natural proportion
only, it exerts no properties.
How then can his other principle
be reconciled, namely, that it is the natural portion of the surrounding media that causes tlie divellent attraction, or in other
words the apparent repulsion.
But the divergence of the bodies shows that the natural
quantity of the surrounding air has been abstracted, as otherwise these bodies in order to receive electricity need not diverge.

attraction of the latter

prol)al)le,

and

it

is

This diminution of the natural proportion of tlie air constitutes
a negatively electrified atmosphere. A ball surrounded by such
an atmosphere may lie conceived to lie in the central point of a
circle.
The attraction of the denser fluid in the air, beyond the
negative atmosphere, is exerted on the ball
but as the attraction is equal on all sides, the ball remains stationary.
Considering the extreme difficulty with which air* and other electrics
part with their ])ortion, it follows that if any sudden impulse be
given to the l)ail which can impart the smallest eccentricity, the
ball being no longer equally attracted, ought to fly to the nearest
pcripiieral part of the negative atmosphere where the boundary
of the denser fluid begins.
For the motion of the ball is instantaneous, and the alteration of electricitj- in the air is very
slow.
It is almost unnecessary to remark, that this inferred result does not correspond with experiment.
If two pith balls sus]>ended by a conducting thread hang in
opposition, and if an excited stick of wax be brought over them
they instantly separate by receiving the state of the wax.
The
:

of the wax was to rarifv the fluid natural to the balls ;
an attraction then commenced, between the balls and the contiguous stratum of air, and some time should elapse before this
stratum would be deprived of its share.
The succeeding strata
^hould slowly part with their quantities, and the balls in diverging should occupy times proportional to the slowness of the
first effect

*

l'r;inUiii,

V

4

passim.

alteration
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alteration produced on the air.
But the fact is far otherwises
the divergence, amounting to several inches, being instantaneous
when the wax touches the conductor from which the balls are
suspended.
The imperfections of this j^art of the theory were not long
concealed from the penetration of its ingenious inventor.
He
always mentioned his opinions -vith that heutation and modesty
•which so eminently characterize the operations of superior minds.
Cavallo, however, with a self-'^ecurity whicli is ever apt to excite
distrust, maintains*, that " by this hypothesis which is analogous
to the other phenomena of nature, the electrical appearances
are easily explained, and that there is not a single experiment
that seem^ to contradict it."
He nevertheless was necessitated
to give a different view of negative repiilsion from Franklin's, and
whoever examines it will probably consider it far less probable :
he will find facts attemp.ted to be j)rovcd bv a-.umed principles
which may either l)e denied or allowed, which rest for proof on
the thing to be -jroved.
\Vith regard to this long controverted speculative question,
whether the reccdence of negatively electrihed bodies be occasioned by a mutual repulsion, or by the divellent attraction of
the electricity naturally contained in the siurounding media^ I
I have made an experiment which, notwithstanding its simplicity, seems strongly to countenance the former of these propositions.

A

was suffered to float
and an excited stick of wax was approached.
The filament was immediately attracted but soon after flew off
to a great distance.
By current of air the filament was carried
off several yards from its former situation.
The wax being suddenly approached Avithin about 1.3 inches, the filament again
flew off; and by following it with the electric it might be driven
to any part.
Upon this experiment we may reason as follows
After the contact of the filament and wax, both must have
been in tlie same state the former flev\' oft' to where the fluid is
supposed to have existed in a denser state. When it was carried
to a distance of several yards, it must have entered a completely
neutral atmosphere.
When the wax was suddenly approached,
it also must have passed into a neutral atmosphere 3 yet the filafilament stript from a dov.'nv feather

in the air,

:

:

ment

instantly flew off.
Must not tliis be a direct repulsion ?
cannot reasonably be supposed, during the passage of the
wax to the filament, that the former had absorbed all the natural fluid of the air
so quick an absorption from ah electric,
and by an electric could not take place ; and even were this
It

:

* Complete Treatise, 107.
possibis,
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possible,

the filament should have absorbed as

had been

deficient in

it,

much

i)45
fluid

as

and so would be brought to the natural

etate.
If the foregoing reasonings be just, it would appear that th*
second principle of the theory does not accord with the phaenomena which it is intended to explain, and that all arguments
founded on it are contradictory to facts and amongst tliemselves.
The third principle is next to be considered.
3. The impermeability of glass is a position which seems inIf a plane of
compatible with the doctrine of plus and minus.
glass be made negative it should remain so for ever if electricity
cannot return mto it. But the previous question occurs, How
did the natural portion get out, if glass refuse a passage to it ?
This perhaps cannot be answered without a multiplicity of hy-

potheses.

whether or not glass is actually impermeable,
experiments have been made, but they all appear to be of
doubtful force, and may be explained in some manner without
I am not aware that
supposing that electricity passed through.
this objection can apply to the following.
Having procured a sphere of very thin glass about 2^ inche»
diameter, tlunished with a neck 9 inches long, I coated its lower

As

to the fact,

many

hemisphere outside with tin-foil, and poured into it mercury almost as high as the coating. A moveable wire proceeding from
the conductor of an electric machine dipped down into the mercury
The flask was charged through this wire, the latter was
withdrawn, and the neck was sealed, by a blow-pipe, so far as
I now found that the
barely to admit the ])assage of tlie wire.
flask was as capable of giving a shock as before, proving that
.

The
the heat used in sealing did not draw out the charge.
flask was again strongly charged, and its neck totally sealed.
After an immersion of 14 days in water, the neck was cut off,
the glass was completely dried, and a wire was pushed down
into the mercury.
A shock not exceeding 1 -20th of the force
of the original charge was the result : which shows that 19-20ths
must have left the glass. The experiment was repeated with
numerous precautions the sphere was exposed to the air foF
months: and at the end of this time not a trace of electricity
could be detected when the neck was cut.
Dr. Franklin had made some trials with a similar object in
view: but he was led to a conclusion directly the reverse of
:

six

mine. Perhaps the gi'eatcr thickness of the glass in his experiment, may reconcile the results.
Although it ajjpears that glass is in the strict sense of the
word, permeable to electricity, yet the fluid passes through it
with so much dilliculty and so slowly that Franklin's position

might

;
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might be adiiiitted. But Ijy admitting it, as much injury is
done to tlie Inpotliesis as i)y denying it. In either case numerous incoiiipati'uilitics vvitli the other principles and with facts
occur, as has been and will further be seen.
4. Under the examination of the fourth principle ^ve have to
consider the doctrine of plus and minus electricity.
Franklin
states that

in

the charging of a Leydeii

changes take place.

phial

the following

Su])pose that on each surface of the glass

are 20 particles, constituting the natural portion of electricity,
and that one surface will receive as much as the other loses and
no more. If 1 be added to the inside it will have 21, and the
outside only 19: and when the outside has lost all, the hisido
will have 40.
Thus the phial when charged contains no nuive

than when not charged, except that the,(|uantity in the latter
case contained on both surfaces, is in the former case, condensed upon one. The e(|uilibrium cannot be obtained through
the glass
but when a conducting communication is established
between both surfaces, tlie excess of the one is eagerly recei\ed
:

by the

Each

other,

surface

and the equilibrium

now

contains

its

is

restored v.ith violence.

natural 20 particles and every

thing remains in the same state as before charging.
Tlie whole may be comprised in the three following positions.
1. Electrics part with or receive no more electricity atone
surface than they can receive or j)art with at the other.
2. When an electric is charged, one surface contains the
quantity of fluid which in the natural state is diffused on both
the other side is consequently vacant.
3. After the dlschariic the equilibrium is restored, and both
surfaces cease to show electrical appearances, being preciselv in
the same state as before charging. With regard to the first position, experiments do not seem to afford much support.
Mr.
Wilson, having rubbed one surface of a large plane of glass in
the middle with his fmger, found l>oth surfaces electritied positively.
If the rubbed side had been previously roughed, both
surfoces became negative.
To these cases may be added the followmg. Let a solid rod of rough glass l>e excited with a cat's-skiu
rubber; the rod will be negativelv electrified ail round.
Nevertheless it i* probably a truth that one state of electricity cannot
be called into action without the other's existence, at least, in
some other body: but we must distinguish facts from hypotheses.
Relating to the second position, namely, that of accumulation
and deficiency, I have made experiments which seem to oppose
this doctrine.
According to Franklin a conijjlete charge in a
jar is obtained when its inside surface (if charged through the
ball) contains its own natural quantity with that of the outside.
In this case the outside is in an absolute state of deficiency, and
as
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as eager to receive as the inside is to give out.
During the progress of charging, both surfaces ought to manifest their characteristic properties in proportion as the charging increases.
Whether or not this is the case will be seen by the follovvins,' experiments.
The apparatus employed 'vas an insulated jar from
the stem of which projected a wire at right angles, and from
the outside coating another, two pith-balls being attached to
each by means of gilt thread.

The

be placed on the insulating stand,

jar, perfectly dry, is to

and a chain is to be connected with the
a communication with the ground. The

form
machine being

outside, so as to
electric

in strong action, is made to pour in a stream of sparks until the
jar be fully charged.
The chain being removed, the balls con-

nected with the inner surface will be repelled by excited sulphur,
and those with the outer surface will be attracted. If the inside
be now positive, why are the balls repelled by sulphur? and if
the outer surftvce be negative, why are its balls attracted ?
If the jar be weakly charged, the results are as described by
Franklin, and it was no doubt on such that this philosopher
made his observations. But were the doctrine of accumulation
and deficiency well founded, the results should be the more decided as the jar is more strongly charged. Yet when the hypothesis supposes the jar to contain the greatest quantity of electricity, it is then that it evinces symptoms of containing the
least.

The error does not relate merely to the surface occupied by
the accumulation.
Let the jar with its wires, balls, &c. be set
on the stand as before, but not connected with the ground.
Let the jar be charged*, and while the cylinder is still turning
let the surfaces be examined
it will be found that excited sul:

phur repels the balls of both the inside and outside.
This
cannot l)e explained while it is supposed that the outside is
then giving cut electricity, urged by the repulsion of the fluid
thrown in for in this case if any body with a diminished quantity, as sulphur, be presented, an attraction ought to follow.
:

When

the charging is discontinued, another militating phaenonienon occurs tiie balls collapse, and after touching, again separate, but with a different power, for they are now attracted
by excited snl]jhur.
Here then are strong instances which oppose the Franklinian
hypothesis ; it appears that the supposed excess may evince the
symptoms of a state of diminution without anv abstraction having
taken place ; and the diminution may appear to be an excess
without any addition. Perhaps tlierc are on the whole no grounds
:

*

The wire on

tlic

outsirfe actint; as a (joint or as a

communication with

the ground, aullcrs tbe chm-jjc to take place.

for

:
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for supposing such states as plus

and minus they are scarcely
some the following
:

applicable to anv facts, and they perplex

;

A pair of
suspended by gilt strings from a brass insulated socket.
When a stick of excited sulphur is brought in
contact with the socket, the balls diverge iicgati\ely.
If the
contact of the sulphur and socket be continued without stirnng
the sulphur, the balls will nevertheless in some time come together.
If now the sulphur be suddenly withdrawn, the balls
will separate to perliaps a greater distance t'lan before ; but they
have diverged v/ilh a contrary state of electricity, they are now
positive*.
The first effect of the sulphur was, according to the
Franklinians, to deprive the balls and surrounding air of their
natural electricity, the balls then separated being negatively
electrified.
At length still retaining the negative state, they
come together, the sulphur is then removed, and at the time
when the balls and air have lost even their natural portion of
electricity, they manifest tlie appearance of an excess
V/ith regard to the position that the Leyden^ phial is under
the same circumstances after the discharge as before charging,
the following facts afford some doubts.
Beccaria charged two
glass plates, each coated on one side onlv, and applied them
closely together witji the uncoated sides facing
the whole resembling one coated charged plate. When a communication
was formed between both surfaces, an explosion took place, but
the plates cohered with great force.
I coated a glass plate on cue side, within an inch of the edge,
thus leaving an uncoated margin all round.
The uncoated side
opposite the foil was rubljcd with an amalgamated leather. When
the glass was well excited, 1 placed a corresponding metallic
coating, by its glass handle, on the surface of the plate, and,
by making my finger and thumb the circuit between the surfaces, I received a slight shock.
By touching the metallic coating and raising it by its glass handle, a large spark was obtained
and by continuing this proces;s, a considerable number- of
sparks were drawn, which for a long time seemed to increase in
strength.
The same appea.rance but in a less degree may be
produced by charging the plate from an electric machine, and
afterwards using it as an electrophorus.
Do not these experiwhich

I

accidentally observed, affords an instance.

gilt pith-balls are

!

:

ments indicate that
not resumed ?

From
*

all

after the discharge^ the natural state

the preceding considerations

it

was

would appear, that

This experiment requires attention, and will not succeed in all states
•fthe weather. The same may be said of some of the forcf^oing experiments. If two balls do not succeed one will in a less striking manner answer. Its change 0/ state may be ascertained iu the usual manner.
positive

.
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not an accumulation, nor negative a defithat jars in order to become
ciency of this peculiar matter
charged, need not assume the characters of the two states and
that when discharged the electrical appearances do not cease.
5. Tiie filth and last position relates to the excitation of
electrics.
Franklin's supposition is, that " glass, a body ex-

fiositive electricity is

:

:

tremely elastic, must ^^•hen rubbed have

what

stretched, or

its

solid parts

its

drawn a

rubbed surface somelittle

further asunder,

^o that the vacancies in which the electric iiuid resides, become
larger, aftbrding room for more of that fluid, wliich is immediately attracted into it from the cushion or hand rubbing, they
Eut the instant tha
being supplied from the common stock.
parts so opened and filled, have passed the friction, they close
again, and force the additional quantity out on the surface""."
Granting that
This statement appears very objectionable.
glass

ter

it

rubbefl may have the interstices between its particles
why should electricity rush into them ? If any do en-

when

enlarged,

must be

But the rubber

at the expense of the rubber.

self has'^a strong attraction to its natural quantity;
left

is

negative, and the glass would be positive

;

it

sliould

it-

be

therefore, as there

so strong an attraction between such states, the equilibrium

There is not even any reason why
instantly restored.
the equilibrium should have been disturbed the repulsion is on
every side equal, and Franklin allows that under such circum«tances, there can be no disturbance.
If the pores of the glass
be opened, it does not follow that they should have u tendency
There are much more efficient
to take in more electricity.
modes of increasing the distance of the particles, for instance by
heating, and yet this is an operation seldom connected with

would be

:

electrical appearances.

Frankhn supposes that no electricity can 1)e received upon
one surface of glass unless the other can part with an equal
In the case of the excitation of tlie common cylinder,
the inner surface having no connection with conductors can part
with none how then can its outer surface receive the great

quantity.

:

<iuantities that

we

find

on

it ?

In the excitation of an clectrophorus, the vacancies by rul)-

bing

may be

enlarged: but

when

the rubjjing ceases, they should

So contrary is this to fact, that by
one excitation seven or eight hundred sparks may be obtained.
But what is still more irreconcilable is that while the sulphur
cake and metallic plate are in contact, if the latter be gently
close and expel

all electricity.

passed off akmg the surface of the sulphur^ scarcely another
spark can be obtained.
*
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unnecessary to enter more fully into the discussion of a
phaenomena and so limited in its ap-

position so discordant with
plication.

Such

a statement and short examination of the system laid
to explain the phaenomena of electricity: a

is

down by Franklin

system which from its novelty, ingenuity, and from the modesty
of its illustrious inventor, was received with admiration by most
philosophers of that day.
The charms ofnoveltvare now no
more, the catalogue of facts is increased, neither prepossessioa
nor prejudice are likely at this distance of time to influence

judgement

may therefore
always referred
to as the basis of the doctrines of Galvanism.
In the present
dignified and improved state of natural science every thing
should be rejected without reserve, without respect to authority,
tliat deviates from the standard of reason and experiment.
be

:

the imperfections of the hypothesis

fairly appreciated.

And

yet this hypothesis

is

[To be continued.]
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New
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Esq. of Lynn, Norfolk.
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By Ez. Walker,

p. 2F4.]

Snow, and Dew.

Ofi Evaporation, Hail, Rain,

J.T has been ascertained by observation that the mean annual
quantity of rain is greatest at the equator, and decreases gradually as we approach the poles.
Thus at

Granada*,

Antilles, 12^*

Cape Francois

*, St.

N.

lat. it is

Domingo

.

.

.

Calcutta!

Romet
England §

.

126 inches.
19MG' 120 inches,
81
22 23
41 54
39

33
59

Petersburg

00

32

16
appears that the quantity of rain is influenced by
the heat of the climate.
But as the sun's rays have no Iieat in
themselves, what is the reason that they generate heat upon the
surface of our earth.
||

Hence

To

16

it

solve this important question

it

is

necessary to premise,

no combustion nor increase of teni])erature can be produced,
unless thermogen and photogen be united to ponderable matter.
that

* Cotte, Jour, de P/nys. Oct. 1791, p. 204.
t Asiatic Researclies, 1 and 2 Appendix.
t Cotte, J(jur. de I'hys. Oct. 1791, p. 264.
Edin. Traus. ii. p.
§ Phil. Trans.
[j

tU.

NoM»

1

New
Now

it is
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observation, that the sun's rays

have the power of iuciea-TJng the teni}5eratiiie of bodies; henee
it was suppo'^ed that th.e sun was the fountain of h.eat.
But
tiiis [lypotiicjis is now found to be erroneous, for tlie sun's
rays
hiive no heat in tliemseives *, but they possess the power "of
acting upon the elements of heat and light, thermogen and
photogen, contained in bodies so as to hicrease their temperature.

When the thermogen and photogen which lie dormant in
matter upon the earth's sniface, are acted upon by the sun's
rays, those elements attract each other, and as they have a strong
attraction for moisture f, a chemical union takes" place between
them and the water upon the surface of the earth, and two
new gases are formed. Photogen and water form hydrogen gas,
vhich ascends to the u])j)er regions of the atmosjihere, far above
the altitude to which any balloon can ascend.
Hence the reason that no hydrogen gas has been found in the atmosphere
near the earth's surface.
The new oxygen gas, formed at the same time by the chemical union of thermogen and moisture, being much heavier
than the other gas, because it contains more moisture, rises to
a

much

less altitude.

Hence

it

follows that

all

the moisture

which is carried olf from the earth's surface is converted into
oxygen and hydrogen gases, consequently the atmos])here contains a much larger portion of those gases at one time than at
another, and therefore its weight is variable, as shown by the
barometer.
it

VVheii a Lcyden jar is highly charged, the two elements which
contains attract each otiier, and a sjjark is produced with a

loud report.
In like manner, when the thermogen in the lower
regions of the atmosphere attracts the photogen from the up])er, the same phajuomena take place, called thunder and lightning.
Tlie only difference between the operations of nature to
restore the lost eciuilibrium. and the effects observed in our experiments, consists in magnitude jjot in principle.

Thunder, Lighining, and other Meteors arising from the Com'
position and Decomposition of the Air.

When

oxygen and hydrogen gases are mixed together, and a
spark introduced, combustion instantly takes
place
and as the portion of the gases thus mixed together in
the atmosphere may exten<l over a circle of some miles in dia-

Vnigle

electric

;

meter, the lightning may be the aggregate of the elements of
combustion contained in that space.
*

riiil.

Mag.

vol. xiii. p.

370.

f

i'l'''-

Wag.

vol. xliii. p. 9.51.

Water

;

Nhv
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Water being 914 times

heavier than an equal bulk of atmdbe easily conceived, that when the oxygen antl
hydrogen gases, contained within a circle of many miles in diameter, are reduced into water, an immense vacuum must be instantaneously formed ; and, conseijuentlv, the air rushing into i€
must produce a violent concussion, accompanied -with a tremendous report.
Hence the reason that the wind blows towards a thunder
cloud ; and a freslv portion of oxygen gas being thus r.oixed with
the hydrogen gas which remains imconsumed, a second reporS
succeeds the first ; and thus thunder will be continued as long as
any hydrogen gas remains un consumed.
The extent of the influence of the two elements upon each
other to decompose the air, may be estimated, in some degree,
by the breadth of the shower not by its length, for that may
be influenced by the wind.
The quicksilver falls in the barometer during a thunder storm^
because the atmosphere is lighter, part of it having been converted into a heavy shower of rain ; but when the shower is
over and evaporation recommencing, the water being again converted into air, the atmosphere becomes heavier and the quicksilver rises.
When the chemical union between water and the
two elements of combustion is dissolved, those elements descen(i
to the earth with the falling rain ; hence the reason that the air
becomes colder after a shower ; and the reai^ion that we have no
thunder in a rainy season is this ; the elements of combustion
are conducted back again to the earth, as fast as they ascend
into the atmosphere.
spheric air,

it

will

:

If

the

mean

ainiual quantity of water Avhich rises

tion be ccjual to the

mean annual

by evaporamusE

quantity of rain, there

be ten feet six inches of water converted into atmospheric aie
annually, in the lat. of 12° N. and therefore it might be supposed that the barometer vv'ould rise higher and its range be
greater at the equator than in higher latitudes : but it is novv»

known from

experience, that the range of the barometer is leas'!
and increases as we approach the poles. This
seeming contradiction, however, will vanish after the following
extracts have been duly considered.at the equator

The mean height of the barometer at the level of the sea,
over the globe, is ;J0 inches, the weight of the atmosphere,
therefore, is the same all over the globe.
The weight of the
*'

all

atmosphere depends on its density and height v/here the denatmosphere is greatest, its height must be the least
and on the contrary, where its density is'^least, its height must
be the greatest. The height of the atmosphere, therefore, must
be greatest at the equator and least at the poles 3 and it must
:

sity of the

decrease

New
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decrease gradually between the equator and the poles, po that
its surface will resemble two inclined planes meeting above the
equator, their highest part.
^' A current
of air is constantly ascending at the equator, and
part of it at least reaches and continues in the higher parts of
the atmosphere.
From the fluidity of air, it is evident that it
cannot accumulate above the equator, but must roll down the

mclined plane, which the upper surface of tlie atmosphere assumes, towards the pole.
" As the heat in the torrid zone never differs much, the density, and consequentlv the height of the atmosphere will not
vary much.
Hence the range of the barometer within the tropics is comparatively small ; and it increases gradually as we
approach the poles, because the difference of the temperature,
and consequently of the density of the atmosphere, increases with
the latitude."
Thomson's Chemistry, vol. iv. p. 46.
It is abundantly confirmed by experience, that when the chemical union between those elements and moisture is dissolved, a
portion of the air is reduced into its component parts, thermogen, photogen, and water, which return again to the earth,
either in flashes of lightning, or in showers of rain, hail, or
snow.

—

Metallic rods reaching above the tops of buildiirgs are known
to conduct electricity from the air to the earth ; and indeed, almost
every elevated object is a conductor when the air is highly

charged with those elements
thunder-storm, a person

is

;

whence we may

much

a
upon an

infer, that in

safer iu a town, than

open plain. I am the more inclined to believe the truth of this
remark from some phaenomena which came under my own observation.
I u'as,

some years ago,

dark night, when

it

riding along the sea-shore in a very
much at sea, with distant

lightned very

A very heavy shower came on where I was, whicli
produced illuminations far more brilliant than can be well de-

thunder.
scribed.

The small end of mv v.hip, and the tips of the ears of my
horse, were ornamented with small lamps or globes of fire:
every other little projecting point about his head was ornamented

in

the

same manner; and

his

mane was almost one

attempted several times to extinguish
these lights by striking them with my whip, but without producing any permanent effect ; for no sooner was the water struck
off from the parts v.-hich were illuminated, than these lights
were regenerated by the succeeding drops of rain. These illuminations continued as long as the shower lasted, which might
be about a ([uarter of an hour.
This
Vol. 44. No. \d9. Nov. 1814.
Z

entire blaze of light.

I

—
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This shower came from the f=ea ; it was about low water, an<J'
I was riding near the water's edge, consequently there were no
high objects to attract this element of combustion before it
reached me.
It will be easily understood how these lights were produced
from the well known properties of electricity. The drops oi.
rain, being highly charged with one of the elements of combustion, falling upon objocts coiuiccted with tlie earth, the other
element was attracted through those objects, and uniting upon
the most elevated j)oints, a slow combustion took place, producing the illr.minations above described.
Heat always increases the attraction between the two elements
of combustion ; but a contrary temperature produces a contrary
effect.

In the north polar regions, where the sun never shines during^

some months, the
and the photogen
nerated

;

attraction between the thermogen of the air
in the earth, being suspended,

hence the most intense cold prevails,

no heat
till tlie

is

ge-

rays of

the sun revisit those latitudes.

And in our winter, th.e cold air from the north carries off the
heat from the surface of the earth, and as the sun's rays seldom
reach us at that season of the year, the weather becomes extremely cold, for the reasons mentioned above.
But when the wind blows from the torrid zone, being of a
higher temperature than that from the north, attraction takes
place between the thermogen, which it contains, and the photogen of the earth, the temperature of the air is soon increased;
and if the earth be covered witli snow, it is cither reduced into
water, or converted into atmospheric air.
And vegetation under the snow is always found in a forward state, for the thermogen and photogen having attracted each other throtigh th«
snow, the temperature of the earth is increased above freezing,
although the snow still remains at that point.
This hypothesis will receive some support from the following
extract taken from my journal.
" March 17, 1814. The snow which began to fall about the
6th instant has been wasting away for some days, mostly by
evaporation.
I have observed
for the la-t two or three days,
little holes in the snow in the garden, roimd the plants and
sticks which ajjpear above it.
Those holes are wide at the top
and narrow at the bottom, reaching to the ground. Query
May not these sticks and plants conduct' tlie photogen of th«
earth into the atmosphere, by which means so mucli heat is generated as to convert the snow into atmospheric air; or, to speak
in

more
'*

To

familiar terms, to cause evaporation,?

solve

Uju

cluerv

by experiment,

1

took* three cods

:

'
-

one
•f
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•f wood, another of metal^ and a third of glass. These Mere
stuck through the snow in the garden into the ground, at proTwo days afterwards, I exper distances from each other.
amined these rods, and found holes in the snow round the two
first similar to those mentioned above ; hut there was not the
least alteration in the snow round the glass rod, glass being a
nonconductor of those elements."
But if this experiment be not sufficient to solve the above
query, there are other well known phcenomena, from which the
same conclusion may be drawn.
Lynn, Nov.

9,

Ez. WaLKEIK.

IGM.
[To be continr.fd.]

LVII. Further Experiments and Observations on Iodine,
Sir H. Davy, LL.D. F.R.S. KP.ti.L^'

On

1.

the triple

By

Compounds containing Iodine and Oxygen.

have the honour of presenting
I have made
respecting the chemical agencies of iodine, and the properties of
certain of its compounds.
2. I described \\\ mv last paper the action of iodine on fixed
In the first
alkaline lixivia, and the deflagrating salts it forms.
experiment whicli I made on these compounds, I employed the
first crystals which fall down from moderately strong solutions
of potassa and soda saturated with iodine, which had been purified by being repeatedly acted upon by distilled water :" I now
1.

Itv this communication

I

shall

to the Royal Societv a continuation of the inquiries

is not sufficient to free the triple compound
double compound ; and that to obtain them in a state
of absolute purity, it is necessary to boil them repeatedly in small
quantities of alcohol of specific gravity of from 8'6 to 9*2, which
dissolves the double compound, but has little power of action on
the triple compound.
The triple compounds, when purified, present some curious
chemical phaenomena, which a minute quantity of the double
compound adhering to the crystals that I operated upon, prevented me from observing in the experiments I have already
communicated to the Society. I shall describe these phoenomena as they are produced by the triple compound of potassium,
as this substance is most easilv procured in considerable quan-

find that this process

from

tlie

tities, but as far as I have been al)le to observe, the phfenomena
presented by the compound of sodiiun are precisely analogous.

*

From

die Philosophical IVaiisactioDii fur

Z

2

liil-1,

part

ii.

Thf

^
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The

compound

of pota^siinn purified by alcohol is alhas no action on vep;etable colours, is very little
soluble in eokl water, but more soluble in hot water ; when it
is thrown into concentrated nitric, or sulphuric, or phosphoric
acids, it has no violent action on tliem.
By heat it may be dissolved in them, and the solutions, when saturated, congeal and
form crystalline substances intensely acid. V.'hen the substance
formed by the triple compound and the nitric acid is strongly
heated, the nitric acid flies off, and at the temperature at which
it is entirely expelled, the substance itself begins to decompose
and affords a little iodine and much oxygen.
If the solution of the triple compounds in sulphuric or phosphoric acids be heated strongly at the temperature at which the
acids sublime, the triple compound itself is decomposed, and it
affords oxj-gen and iodine, and leaves acid sulphate and phosphate of potassa.
If when the mixture is rendered fluid by heat,
a little sugar or other combusti])le matter is added, there is a
%'iolent action, and iodine is disengaged with great rapidity.
The triple compound dissolves without decomposition in solution of phosphorous acid ; but on heating the solution, oxygen
is attracted by it, iodine appears, and phosphate of potassa is
formed.
When the triple compound is thrown into concentrated mu-

most

triple

tasteless,

acid, there is an effervescence, the smell of chlorine is
perceived, the fluid becomes yellow, and when evaporated yields
the chloTionic acid.

riatic

When
upon the

the solution of the hydroionlc acid in water is poured
produced in great quan-

triple salt, iodine is instantly

tities.

Acetic and oxalic acids dissolve the triple compound without
decomposing it. On heating the solution in oxalic acid, the
acid becomes brown from the deposition of charcoal, and iodine,

immediately appears.

When the triple compound is thrown into solution of suU
phurous acid, iodine is instantly produced, and sulphuric acid
formed, and if the sulphurous acid is not in too large a proportion, the solution becomes yellow bv dissolving by iodine j if
more sulphurous acid is added, water is decomposed, and sulphuric acid, and hydroionic acid fornied.
The double compound of pctasr.ium and iodine has no action
on oxalic, acetic, sulphuious, or jihosphorous acids, but when it
is mixed with the triple compound it is instantly decomposed
by them, and iodine set free.
The same double compound in its pure state is decomposed
very slowly by muriatic acid ; and to convert the greater por-

tion into muriate of potassa (potassane)

it is

necessary that the
acid

\
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acid should be very frequently distilled from it, and a part always re;niains unaltered ; \vli<;u mixtures ol" the triple and double

compounds

are exposed to the action of muriatic acid, potassane (muriate of potiii<;a) is instantly formed ; and if the proper proportions are adopted, none of the double or triple compounds remain, and the rchults are potassane only and the oxychloric acid.

Mixtures of the trijjle and double compounds produce abundance of iodine when acted on by glacial h\droj)hosphoric acid
gas; but the pure double compound affords only hydroionic acid
gas, and this decomposition offers the best method which has
yet occurred to me of procuring pure hvdroiouic acid.
When
the two substances are gently heated together, the hydroionic
acid gas, which comes over in considerable quantities, forms a
colourless solution wlven absorbed by Avater.

have endeavoured to ascertain the composition of the triple
of potassium.
Seven graiiis that had been driecj
at the temperature of boiling water heated to redness in a smaU
crucible of platinum lost 2*2 grains.
Seven grains heated to
dull redness in a small tube of glass lost Iv grain; a minute
portion of iodine conden^ed in the middle part of the tube,- but
no violet vapour was observed in the up'por part of it, and there
was a very slight appearance only of moisture, so that the loss
of weight in this last experiment must be principally ascribed
I

compound

to the expulsion of ox-.-gcn.

On a comparison of the results of tliese two analyses, it appears very probable that this irijjle conjpound is comjjosed o'f
one proportion of iodine about 165, one of potassium 7'"), and
six of oxygen iJO; which is a composition exactly analogous to
The

that of the hyper-oxymuriate of potassa.

quantities that

I

used in my experiments were too small to render these results
more than approximations, yet the similarity of them to those
presented by the hyper- oxyinuriates ought perhaps to render
•them more worthy of confidence.
I have attem;ited to obtain pure triple compounds from solutions of baryta and lime,-^ and from magnesia diffused through
water, by dissolving iodine in them by heat, and by evaporating
the clear liquor until it began to deposit crystals.' In this way
1 have procured substances which, when well washed in distilled
water, afforded no iodine to nitric acid, wliicli yielded chlorine
and chlorionic acid vvhen acted upon bv muriatic acid, and wiiich
i^tilled afforded mucli oxygen and some iodine, and left
'

^

iJC8fi^tl«»fljfcapM;ared to

compni.ijfjUs -thar

be .mixtures of

tlie

earths with

i\J^i\{A'^\\\\c to sulphuric acid, producing a

smell of siulphuroi^Kafcrrfgas, and which probably consisted of the
metals of the eaJlwuiiited to iodi^ie...
.

^.r

i
i'

Z3

.

The
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triple compounds from lime and magnesia were solublas
without Eitbrding iodine in sulphuric acid
but on evaporatinj;
the acid, at the time that the ve.'isel of platinum in which the
experiment was made became dry and ahuost red hot, the violet
vapour was perceived.
Even the triple compound from baryta
did not afford iodine or oxygen by treatment with sulphuric acid,
except under the same circumstances.
3. When I iirst discovered that the triple compounds dissolved
in acids without effervescence, I thought it probable that the
effect depended upon the formation of a compound of oxygen
and iodine, similar to euchlorine, or the oxv-chloric acid, and
which remained dissolved in the fluid and on this idea I made
a number of experiments with the hope of obtaining such a combination in a detached form.
I distilled the solution of the triple compound of potassium ill
sulphuric acid, but tlie only gaseous product I obtained was oxygen.
Sulphuric acid and iodine condensed in the cool part of
the apparatus, and the residuum v,-as acid sulphate of potassa.
Conceiving that a compound of oxygen and iodine might nevertheless exi?t in the fluid, and be decomposable at a high tem-»
perature, I attempted to obtain it by acting on the triple compound of barium by sulphuric acid, and by evaporating the fluid
obtained at a gentle heat, and suffering it to cool at different
periods of the process ; but in this manner of operating I gained
;

;

no better

results.

The triple compound of barium is scarcely soluble in water.
Wa*er that had been ijoiled upon it gave only a slight cloudiness
to sulpluiric acid, which possibly might be owing to some double
compound mixed with it the fluid when evaporated nearly to
:

dryness afforded fumes which had the characters of those of sulr
phuric acid, and by a red heat yielded iodine, and left sulphate
of baryta.

When the solid triple compound of baryta was heated in very
small quantities of diluted sulphuric acid, the fluid separated exhibited acid properties, and when gradually evaporated left a
substance which congealed bv coohng, and formed a solid of a
yellow colour deliquescent in the air, strongly acid, and which
reddened vegetable blues, and did not afterwards destroy them.
When strongly heated, the substance afforded the same results
as the substance procured from the fluid just mentioned.
The residual solid matter obtained by the action of sulphuric
acid en the triple compound of barium was treated a second
time with su!]ihuric acid, yet notwithstanding, when heated to
redness, it yielded iodine in abundance.
I have repeated these experiments very often, because M. Guy
Lussac has slated that an acid compound of oxygen and iodine

may
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may be procured by

drop])ing sulphuric acid into a solution of
but the conclusions of tliis in;
genious chemist seem to hare been founded upon the want of

the triple

compound of barium

effervescence in the process

and

;

his

experiments were mada
and probably before

at a very earlv period of the investigation,

time he lias foimd rea^^on to alter his ojjinion.
probable that a binary compound of iodine and oxygen
may be formed, but the facts presented by the action of acids
i)n the triple compounds are not sufficient to prove its existence.
When small quautitic^ of very diluted sulphuric acid are digested on the triple conijjounds of potassium and barium, the
fluid pbtained is always acid, and ahvays precipitates muriate of
this

It is

baryta.
I thought it possible that the compound of iodine and
oxygen might possess this property but on collecting the precipitate and examining it, it ap])eared to be a mixture of the
triple compound and sulphate of baryta, and from ail the facts
it appears that in tlie action of acids on the triple compounds
new combinations only are formed *.
;

I take the liberty of proposing for the triple compounds the
names of oxy-Iodes, because, when decomposed by heat, they

afford oxygen and iodine.
Individually thev may be named
from their bases. Thus oxy-potassame, or oxy-iode of potassium, will signify the triple comjjound of potassium, oxygen, and.
iodine, and oxy-barame, or oxy-iode of barium, will denote th»
triple compound of barium.

So7ne Ohserval'wvs on HydroiGnic Acid, and on the
pounds procured by means nf it.

2.

Com-

have generally procured the hydroionie acid which I have
my experiments by the process referred to in the last
section, the action of hydrophosphoric acid on potassame, but
I have sometimes employed the gas procured from moistened
1

.

I

used in

iodine by phosphorus.

The
*

is rapidly decomposed by being heated
oxygen, and a solution of iodine and hydroionie

hydroionie acid gas

in contact \vith

When

silplmric

ac'u!

is

mafic to dissolve as rnucli of the triple

com-

piund of

pota>viu'n !)) hf;;it as possible, liie mixture conceals by cooling
into a yeiloiv tr.uisparcnt Siibstuiicc, extreuicly deliquescent, and very acid.
Now as
Oil dcconiposin;^ it by lipat, neutral sulphate of pota^sa remains.

oxygen and iodine are the only suhstancts driven oft' by heat, it may be
asserted that the acid property of the mixture depends upon these two
principles; yet this conclusion does not follow aecordinj; to sound cheiiiicul lo<;ic: iodine alone destroys the alkaline properties of potassa, and
oxyt;on .-ind iodine in conibination with potassiuui form a diliicultiy soluble
and almost tasteless suhstanrc. This substance, the triple compound, has
only a weak attraction for sulphuric arid, and it mii;ht be expected that in
combining with sulphuric acid

it

would not deprive

it

of

its

acid proper-

X.cs.

Z

1

gas
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gas in water is formed, and it is slowly decomposed by heat alone,
affording a deep red-brown easily fusible substance^ which seems
to be a compound of hvdroionic gas and iodine.
When condensed in water, it is instaritl)- decomposed by solution of nitric acid and iodine precipitated.
The sohition of hydroionic acid rapidly absorbs oxygen Irom
the air, and becomes yellow, and at last deep tawny orange ;
and this absorption is assisted bv light and heat, the hydrogen
is

attracted by the oxygen to form water, and the iodine formed

is

dissolved in the remaining acid.

The concentrated hydroionic acid will probably form a good
eudiometrical substance ; it does not render the vessels in which
it is used cloudy like the hvdrosulphurets by the deposition of
solid matter, and it does not enlarge the volume of the residual
air like some other substances.
The solution of the hydroionic acid is decomposed by being
heated with the hAperoxymuriate of potassa, and iodine is produced.

Hvdroionic acid gas, as I have mentioned in my last paper,
decomposed by all the metals I have exposed it to, except
gold and platinum ; and the same metals that decompose it in
is

ga?eous state, likewise decompose it when it is in solution,
some cases, the assistance of heat. The
fluid hydroionic acid tarnishes silver at common temperatures,
and dissolves mercury slowly when boiled in contact with it.
2. It dissolves the alkaline and common earths, and forms
with them compounds very analogous in their properties to the
compounds they produce when acted on by muriatic acid.
I heated dry quick -lime in a small tube filled with hydroionic
acid gas, a yellow fluid immediately formed, which was coloured
by dissolving hydroionic gas and iodine, and a fusible compound
soluble in water, and which had a bitter taste similar to muriate
of lime, was produced.
I made the
same compound by dissolving marble in the hydroionic acid ; the compound when heated to redness became
fluid, and when kept in fusion in contact with air eu^.itted iodine,
gradually lost it fusibility, and from being neutral became alkaline, so that at a high temperature iodine is partly expelled
from calcium by oxygen. I proved this still moie distinctly by
fusing the compound in a close vessel, in which it v.as confined
by mercury. There vvas no change. I admitted a little oxypotassame, and caused it to give off oxvgen by heating it as
soon as the calcareous compound was fused in contact with oxygen, it instantly emitted iodine, and lime vvas formed on the sur-its

requiring, however, in

:

face.

The compound'^formed from

hydroionic acid and baryta

is

an

acrid

Furtlier
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Acrid bitter substance, very similar in its taste to harytnne^
(fused muriate of baryta,) not decompo'iable when heated to
whiteness unless oxygen is present, but when it is heated in contact with oxygen, oxygen is absorbed, and a part of its iodine
expelled.
IVIagnesia dissolved in hvdroionic acid without effervescence,

and the

solution evaporated gave a solid substance, having a
Like that salt, it

taste very similar to muriate of magnesia.

partly lost its acid by a red heat; but a portion remained not.
decomposable out of the contact of air, but which instantly afforded iodine v/hen heated in contact v/ith oxygen.
I dissolved glucina, ittria, and zircona in the hydroionic acid ;
The compound of hythey formed neutral saline couipounds.
droionic acid and glucina was less soluble and m.ore astringent
in taste than the muriate of glucina, and v;as entirely decomposed when heated in the open air, affording hydroionic acid

and

iodine.

The compound formed from

ittria

was more

soluble,

and

formed from zircona astringent, v/ith
more of bitterness. Both these salts were decomposed when
heated in the atmospliere, at a low red heat ; a smell of hydrohighly astringent

;

that

was perceived, iodine was produced, and the earth*
remained.
3. I mentioned, in a note datcrl Montpcllier, .Ian. 10, (containing a correction for my last comnmnication to the Society,)
that the alkaline property which I at first supposed to belong to
the compounds of potassium and sodium with iodine, depended
upon some undecom))osed sui)carbonate of potassa mixed with
the hydrate of potassa I employed, as the subcarbonate of po-

ionic gas

tassa is decomposed by iodine and carbonic acid set free, I had
not thought it probable that the subcarbonate of potassa couldinterfere with this result.

But

I

composed.

I

find likewise,

tliat

if the subcarbonate
always remains unde-

find that

exist at all in the lixivium, a portion of

it

when

a solution of iodine in

rendered perfectly neutral, or even slightly
acid by hydroionic acid, a strong red heat renders the solid substance obtained siightlv alkaline, provided it be in contact Avith
air.
Whether the separation of iodine by oxygen, in this inistance, depends upon some effect of the moisture contained in
lixivium of potassa

is

the atmosphere, or upon the continued action of fresh portions
of oxygen on the same surface of the compound, it is not easy
to say

;

but a similar effect

I

fiiid is

produced upon potassile,
power of reddening

(fluate of potassa;) this substance gains the

paper tinged with turmeric, by being strongly heated in contact
With flic air.
The power of neutralizing acids does not belong to the true

compound
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compound of iodine and )jata'=siuin, but depends either upon the
subcarbonate not deconijjosed, or upon the alkali fonned during
the ignition of the compound the pure double compound seems
to have no power of action on the acids it does not decompose ;
I fused it in cgntact with sulphurous acid gas confined by mercury
in a glass tube, the salt gained a slight tint of yellow, but did
not absorb its own volume of gas : after this, it slightly reddened
litmus, so that the acid must have had little more than a mechanical adhesion to the salt.
When poiassame, or iode of potassium, is fused with boracic
acid, there is a perfect mixture of the two bodies.
In my first
researches on this mixture, I conceived that they entered into
chemical union, and formed a violet-coloured glass, and that
the acid property of the boracic acid was neutralized by the new
compound ; but I s-ince find that the violet colour of the glass is
owing to the development of iodine, and when the application of
heat is long continued, much iodine is disengaged, and the co;

chaijgfts to olive, and borate of potassa is
formed. When the glass is dissolved in warm water, an olivecoloured power separates, soluble when boiled in the caustic alkalies, so that there is great reason to suppose that it is boron,
and that the boracic acid is decomposed by the attraction of the
potassium combined with the iodine for oxygen, assisted by the
tendency of iodine to assume the clastic state.

lour of the glass

I

was

compound of iodine vyith silica ; no change
the experiment was made in close vessels, but

fused the neutral

when

effected

when

tlie

tle iodine

solvetl

by

mixture was exposed to

air, and intensely heated, a litwas evolved, some potassa formed, and some silica dis-

it.

3.

On

other acid

Compo^mds of Iodine.

1. I have made several experiments on the combination of
iodine and chlorine, obtained by admitting chlorine in excess to
known quantities of iodine in vessels exhausted of air, and repeatedly heating the sublimate.

Operating in

this way, I find that iodine absorbs less than
weight of chlorine.
The compound of iodine and chlorine is a very volatile substance, and in consequence of its action upon mercury, I have
not been able to determine the elastic force of its vapour.
Hence the estimations of its composition from experiments on
the quantity of chlorine absorbed in close vessels must necessarily be liable to error.
In one experiment, in which I dissolved the suldimate, by admitting a small quantity of water into
the retort, I found that eight grains of iodine had caused the
disappearance of five and a quarter cubical inches of chlorine.

cne-third of

its

In
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In another exj)eviment, in which the sublimate was not dissolved by water, and in which the absorption was judged of bj^
the admission of fresh quantities of the gas, twenty grains caused
the disappearance of 9'G cubical inches or chlorine, the barometer being at 30*1, and the thermometer at 5/^ Fahrenheit.
It seems probable, from these ex>}eriments, that the chlorionie

8cid consists of oiic proportion of iodine and one of chlorine.
The chlorionie acid formed by the sublimation of iodine in
chlorine in great excess

is

of a bright yellow colour,

when

fused

becomes of a deep orange, and when rendered elastic it form*
a deep orange-coloured gas. It is capable of combining with
much iodine wlien they are heated together, its colour becomes
in consequence deeper, and tiie chlorionie acid and the iodine
it

rise

together in the elastic state.

The

solution of the chlorionie acid in water likewise dissolves

it is possible to obtain a fluid
containing very different proportions of iodine and chlorine.
The pure soUuio)! of the chlorionie acid, when it is very diluted, loses its colour by Ijeing agitated for some time in contact with chlorine, and then, when poured into fixed alkahn*

large quantities of iodine, so that

Jixivia or solutions of the alktdine earths, it causes the precipitation of substances having tlie characters of trii)le compound*

or the oxyiodes.
the same time
appears, and it

If it is
tliat
is

coloured, or in

the oxyiode

is

its

ordinary state, at
much iodine

precipitated,

impossible to render a conventraled solution
it of its

colourless by agitation with chlorine, or to deprive

power of yielding iodine by acting on alkaline solutions. The
chlorionie acid, when poured into a solution of muriate of baryta,
causes a copious .precipitate in it, which has all the characters
of oxyiode of barium, and the liquor becomes very acid.

When

the colourless solution of chlorionie acid

is

added to a

ammonia, a white powder is precipitated
which detonates feebly by a gentle heat ; and which, when decomposed in glass vessels, affords iodine and elastic matter which
strong

solution of

does not support combustion.

When

highly coloured chlorionie acid is employed, the powfalls down is black, and detonates with much greater
force, and by the slightest touch or motion, and it appears to
be the same substance as that procured directly by the action
der that

of iodine on ammonia, and which I liave shown to l)e a compound of azote and iodine. Whether the white powder is a
similar substance containing a larger proportion of azote, or

whether

it is a comjionnd of annnonia with oxygen and iodine,
or with iodine and chlorine, I have not yet been able to determine.

16

;
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of chlorionic acid, and in this way may
be separated from the hX^'zV jiowder; it aftoids a little moisture
during its detonation, but it is not possible to say whether this
js formed in the process, or whether it is water adhering to the
compound, for the te;nperaturo of its decomijosition is so low,
that a proper degree of heat cannot be applied to render it dry.
When two bodies so similar in their characters and in the
compoynds they form, as iodine and chlorine, act upon suIj"stancesat the same time, it is diftk-ult to form a judgement of
the different parts that they play in th.e new chemical arrangeWhen I found that the chlorionic compound
fnents produced.
formed a strong acid by solution in water, I at first sus])ected
that water was decomposed and hvclroionic acid and eueblorine
formed ; there was no effervescence in the process, and the probut I tind that solution of
portions agree the supposition
euchlorine instantly decomjicses hvdroionic acid and precipitates
iodine, which is afterwards redissolved by the chlorine set free
and nitric acid, which decomposes hydroionic acid, has no action on chlorionic acid.
It was possible likewise that if water was decomposed, muriatic acid and a couipound of iodine and oxygen miglit exist in
the solution; 1 endeavoured to ascertain if this was the case by
distilling the solution at different temperatures and collecting
the products, but I obtained always the same fluid.
When coloured solution of chlorionic acid is boiled with hyperox\-inuriate of yjotassa, it loses its colour, and chlorine is given
off from it ; but in tlris case it likewise gradually loses its acidity,
and a substance wliich yields iodine by heat with much effervescence, and wliich is probably oxv])otassame, Is precipitated.
It appears to me most jirobable that the acid property of the
chlcH-ionic compound depends upon the combination of the two
bodies; audits action upon solutions of the atkalies-aad the_,
earths may be easily explained^ .wlien it is considered that chlorine has a greater teiidenicy thaiV'iddiue to form double com*:
pounds with, the metals, and that iodine has a greater fendt^Sidi^
than chlorine to form triple dbmpounds;,iyith oxygen andthd
It is soluble in excess

;

.

metals.

When

''

-^

in the case of the action

Vf

''"'.">,-y^..

the chloriomi^^iSwftpound

on fixed alkaline

llsivia the chlorine\s not in great eX't^sf^
always set frtc, because as
is easy to ptrc&ye ft'^
tiie proportions in v.-hich^ey combine', there is not Rui^^it
oxygen detached from t!ie ^flli; by chlorine to form the frfple
compound ; and if the e-^mnatlon of the composition of oxypotassame giyen in the fii/t section, be accurate, supposing^ffS
none of tile double coniKfnuid of iodine is formed, a s^mmi^^

iodine

is

\

^fnust

S$5
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proportions of chlorine to one of iodine, to
produce a triple compound without the precipitation of iodine,
it is however most probable that some double compound of
iodine is always formed, as a solution must be extremely diluted
indeed to contain five proportions of chlorine to one of iodine.
When the solution of chlorionic acid is poured into solution
of muriate of barNta, v/ater must be decomposed to ftu-ni&h hydrogen to the muriatic acid, and oxygen to the triple compound,
and in this case some double compound of iodine and barium
must be formed and remain dissolved in the solution.
TOTlst contain five

the action of chlorionic acid on metallic solutions, I am
compounds of the common metals,
oxygen and iodine m.av be formed by means of it. It occasions
a copious precipitate v.ithout effervescence in the solution of

From

inclined to believe that triple

sulphate of iron, and in the solution of nitro-muriate of lead,
and tin, and of nitrate of copper, and from analogy it is probable that tliese precipitates consist of ti-ie metal, oxygen, and
iodine.
2. I thought it proba!)le fi:om the rapid action of tin on iodine,
that tin-foil would l)ur!i in the vapour of iodine, but on introducing it into the violet-coloured gas in a small retort made very
hot, though the combination was instantaneous, yet no light was

ap])arent.
I

tb.ought

it

possible that the acid properties of the

com-

which I hare described in my last communication to the Society, might depend upon the decomposiOn
tion of water and upon the formation of hydroionic acid.
this idea I distilled the solution of it in water, hoping if hydroionic acid were formed, that I should obtain some in this process ; but the fluid that came over was merely water coloured
by a minute quantity of iodine, and the oranga-coloured substance which remained when dissolved in water, exhibited tlie
same acid properties as before, and combined with ammonia
without affording any oxide.
The compound of iodine and iron when dissolved in water

pound of

tin

and

iodine,

exhibited acid properties, but when the solution was distilled it
yielded hydroionic acid and deposited oxide of iron, and the entire

solution acted on by

ammonia,

affordc<l

an olive-coloured;

precipitate in great abundance.
4.

Oil the Action

of some compound Gases on Iodine.

1. I heated some iodine in a dry glass globe filled with sulphuretted hydrogen ; there \\\i a considerable absorption of gas,
no sulphur was deposited, and a rcddish-broun fluid was formed,
which -when thrown into water rendered it st; ongly aoid and
deposited
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deposited much sulphur ; the water passed through a filter ex'
hibited the properties of hvdroionic acid.
It is evident from this e:\pefimcnt, that sulphur, iodine^ and
hydrogen, are capable of forming a triple coin])ound.
2. 1 sublimed some iodine in dry defiant gas ; a little of a
reddi?h-brown fluid was formed, but the greatest part of the
iodine crystallized on the sides of the vessel in whicli tlie experiment was made. By repeating the process several times,

more of the fluid was formed. It was volatile at a moderate
heat, and gave a yellow tint to water, but did not render it acid,
there vv-as a very slight absorption of the gas.
3. Iodine

When

4.

subhmed
iodine

in nitrous gas effected

was exposed

no change

in

it.

underwetit
in common day-light

to carbonic oxide

it

no change, it was repeatedly, sublimed in it
without u'.idergoing the sliglitest alteration.
When the violet gas was formed by heating iodine in carbonic
oxide, and the vessel exposed for some time to the direct solar
rays, a small quantity of a limpid fluid which had an acrid taste
foraged in the vessel.
An accident prevented me from ascertaining if any gas had been absorbed, but it seems probable from
this result that, like chlorine, iodine may be combined with carbonic oxide by the agency of light.
5.

On

Mode rf detecting

the

certain Properties of

its

Iodine in Comlinalions,

Compound

ivitli

and on

Sodium.

1. I have examined many of the marine productions of the
Mediterranean, with th^e view of determining whether they con-

tained iodine.
it

in

much

Ti»e ashes of ihe fuci

few cases only have
existence in them.
very'

2.

and

ulvie of this sea aiford

than the sel de varec, and in a
been able to obtain evidences of its

^smaller quantities

M. Berard

\vas so

I

good as to order a considerable quanwhich abounds on the coast of Lan-

tity of the species of ulva,

me at his laboratory at Montpellier,
ashes consisted for the most part of common salt, but a
small quantity of alkaline lixivium which was obtained from
them, afforded a red fluid when acted ui)on by sul})huric acid,
and a similar colour I found was produced, when a solution of
subcarbonate of soda an<l couuuon salt, containing a minute
quantity of llie compound of sodium aud iodine, was treated in
the same monner by the acid.
giiedoc, to be burnt for

The

3. One of the best tests of the
quantity of iocUne in compounds,

presence of a very minute

their action upon silver.
contains less tlian t uVir P'^^^ ^f J^s weight of the
double or triple alkaline compounds of iodine tHrni-ihes polished

Water when
iilver.

is

it

The

:
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produced by compounds of iodine, may be distinguished from that produced by sulphurets or sulplmretted
!iydrogen by this circumstance, that solutions containing sulphurets or sulphuretted hydrogen, by being boiled with a little
muriatic acid, no longer tarnish the metal, whereas solution*
containing iodine still retain the power.
4. Amongst a number of sea v^ecds that were obligingly given
me for examination, by Professor Viviani, of Genoa, the ashe«
eflfect

of the following afforded slight indications of the presence of
iodine,

Fucus cartilagineus.
membranaceus.

—

Fucus filamentosus.
Ulvapavonia.

rubens.
linza.
In the ashes of the corallines and sponges, I could discover no
evidences of the presence of the substance.
5. I have examined three sjjecimens of alkali formed by the
combustion of vegetables that grow on the sea shore, one from

one from Spain, and the third from tlie Roman states,
but not one of them afforded a!iy indications of the presence of
juicily,

iodine.
6. I evaporated a considerable quantity of sea water procured
at Sestri of Levanto in Ligiyia, in a part of the bay remote from
any source of fresh water ; but I could gain no nneo,uivocal evi-

dences of the presence of the compounds of iodine in it.
The
common salt had been separated, did
not act upon silver nor colour sulplmric acid. The first crjstal*

residual liquor after the

fell down when fused upon silver, a])])eared to me
more than the last ; from which it appeared j)robable that they may have contained some trijile compound

of salt which
to tarnish it

of iodine, yet after being ignited, they did not colour sulphuric
acid.
When a large quantity of this water was electrized by
a Voltaic apparatus, and the products separated at the }K>sitiye pole collected iu a small cup of gold, which was covercsl
with cement, except in tiie interior and lower part forming the
^

circuit, a yellow solution

was obtained, which when it was exposed to the negative pole of a Voltaic apparatus, yielded a
black powder fixed in the fire, and not unlike the com])ound
formed by heating gold and iodine together; but the quaiUity
was too minute to admit of analysis, and a dark-coloured substance is likewise obtained by negatively electrifying oxvmuriate
of gold, and there can be no doubt but that' tliis s'uh.stanca
formed a principal part of the solution*.
*

loriiiie,

when heuUd

like

clilnritie, I find

witb theni, or

comliines l.oth w'th coVI and platinum,

when thtv are

txuo3t(i to ilistn iu

its

nusceiit

state.

If

On Gas

S6S

Lighl.

which there is every reason t9
the case, though in extremely minute quantities,

If iodine exists in sea water,

believe
it

is

must be

probably in triple union with oxygen and sodium, and
it must separate with the first crystals of common

in this case
salt.

^yhethe^ the sui>eriority which the curers of

fish

and meat are

in the habit of attributing to bay-salt over rock-salt,

is

at all

connected with the presence of the compounds of iodine, is an
inquiry perhaps worth making, and the results of Dr. Henry's
elaborate investigation of the composition of different kinds of
salts, do not preclude the possibility of the circunii-tance, though
they certainly diminish the probability.
I rubbed pieces of beef that had been killed some days, with
the double and triple compounds of sodium.
They did not
putrify- ; the one rubbed with the double compound became very
tender and soft, and of a red-brown colour ; that exposed to the
triple compound hariiened considerably, and became of a paler
colour.

The

compound, as I have mentioned before, has very
and neither of the compounds seems to have any
pernicious quality when received into the stomach.
I fed a
triple

little taste,

goldfinch with bread soaked in. water, holding in solution the
double compound for two days, and he drank water holding in
solution the triple compound for three days, without apparently
suffering any inconvenience.
Fioreiice,

LVIII.
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On Gas Light, as far as it regards the Products oltainfrom Pit-cool by this new Method of lUuminatioVy

and its oecQitomical Application.
Mello.

By Americo

Cabrai.

db

J. HE remarkable encouragement which has been afforded for
some years past, both by the legislature* and the public, to the

scheme of substituting the inflammable gas obtained during the
distillation of pit-coal, instead of tallow and oil to illuminate
houses, streets, and manufactories j and the whole parish of
Shoreditch, WestUiinster-hall. the avenues to the House of Lords,
and the House of Comnions, together with several streets in Westminster, being now regularly illuminated with gas light, have
induced various eiiterprising individuals to render their assistance
* An act lias been passed by the legislature to incorporate a company
by royal charier, tjmlcr the name of The Gas Light and Coak Con)pany,
to apply the jjas light illuiniriatioii to the

lij^iiting

of the ujttropolis.

in

;
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Light.

procuring and distributing lights and to
oeconomy on a large scale,

in

to the purposes of domestic

for lighting houses, streets,

and

factories.

The

following remarks on the products of pit-coal, as far as
they relate to this new mode of procuring and distributing light,
The
it is therefore presumed, may be interesting to the public.

statement is copied hterally from the printed evidence* given
by Mr. Accum, on the 10th" of May 1810, in the House of Lords,
when examined on that subject.
*' Question.
Can you state in what proportion these results
are produced from a chaldron of coals ?
^'Answer. From reiterated experiments that I have lately
made I am enabled to say, that a hundred weight of Newcastle
coals produces from two hundred and fifty, to three hundred
cubic feet of gas ; and with regard to the light that is obtained
from the combustion of this quantity of gas 1 am enabled to state

—
—

if applied to the purpose of
equal to a pound of tallow candles ; that is to
say, if a tallow candle, six to the pound, be set up and lit, and
if it be suffered to burn for an hour and weighed after that time,
it will be found to have lost 180 grains; therefore 180 grains

that nineteen cubic feet of the gas,
illumination,

is

of tallow are necessarily

consumed

during the time of one hour.

—

If

in the
I

combustion of a candle

make a

intensity to that of the tallow candle,

I

gas light of equal

find that half a cubic

is requisite for the same period of time, and to give
the intensity of light ; therefore, from this statement it will become obvious that nineteen cubic feet of gas are equal to on<i
pound of tallow candles, provided they were set up and burnt
out one after another, that is to say, nineteen cubic feet of gas^
are demanded to give a quantity of light e([ual in duration of

foot of gas

time and

in illuminating

power

to one

pound of tallow candles,

stated already that a hundredweight
of coal produces from 250 to 300 cul)ic feet of gas ; therefore
from this statement the valuta of gas light with regard to inten-

six to the

pound,— I have

and duration of time may be learned when compared to that
of the light of candles.
" A hundred jjounds of coal produces from four to five pounds
of tar upon an average; this tar is worth from 335. to 36f.

sity

a

barrel at

presentf.

—A

pounds of pitch, which

is

chaldron of coals produces sixty
worth about three-pence halfpenny a

* Minutes of Evidence taken before the Lords' Committees, to whom
the Hill entituled, " An Act for cnablinK His Majesty to in-

was referred

corporate by Charter, a Company to be called The Gas Lii;ht and Coak
for making inflammable Air for Lighting of the Streets of the
Metropolis," &c. Odered.to be printed May 22, 1810.
t May 10, 1810.

Company,

Vol. 44. No. 199. Nov. 1814.

A

a

pound
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—

pound
and a chaldron of coals has produced to me thirtytwo pounds of essential oil this I could sell at sixteen guineas
a hundred weight. With regard to the quantity of asphaltuni,
;

;

—

from one chaldron of coals I obtained from tw?uty-eight to
thirty-two pounds
this I could sell at ISO*, th.e hundred weight.
The quantity of ammoniacal liquor amounts to one hundred
and eighty pounds, that is, about eigliteen gallons and fourteen
hundred weight of ammoniacal liquor produced half a hundred
weight of carbonate of ammoniac, this sells at about sixteen
guineas the hundred weight
and fourteen hundred weight of
ammoniacal liquor, if it be converted into muriate of ammoniac,
will produce a hundred weight of muriate of ammoniac, which
i.s worth fourteen guineas.
" Question. What do you reckon the price of a hundred
weight of coals ?
" Ansuer. I reckon a chaldron of coals at retail price (ios. ;
and I take a chaldron of coals to be about twenty-eight himdred
;

—

;

;

—
—

weight.
" Queslion.

duced ?
" Answer.

—
—The

Descri!)e

how

pitch

and asphaltum are pro-

spoken of before is obtained by subby contliming the same
process, an additional quantity of essential oil of an inferior
quality is produced, whilst the consistence of the tar becomes
By a
diminished, and then approaches to a state of pitch.
further application of heat, and consequent subtraction of an
additional quantity of oil, the pilch becomes converted into an
asphaltum, which is to be purified in the usual manner."
Anxious as we are to a\ oid the charge oi encouraging visionary speculation, we cannot help anticipating the extensive introduction of the gas lights into private houses as at no great
distance.
Mr. Arkerman in tiie Strand b.as set the example ;
the whole of his house, from the kitchen to the drawing-room,
his extensive warehouses, shop, printing-office, and manufactory,
is now and has for some years been lighted solely with carburetted hydrogen or coal gas.
mitting the tar to a

LIX. Dr.
Drs.

oil

sini])le distillation

;

Sfi'rzhei.'sj's demoiuiralive

Gall and

Si'i/rzhiiIm's

Course of Lectures on
System.

T hysiognomonicaL

[('oiuimjed from jiajjcSia.]

Lecture A*.

X

HKJjrain

is

an aggregation of organs ; from birth
its figure may be ascertained,

to the period of declenaiou in age,

* Delivered Friday, Of touer 28.

on Drs. Gall and Spiirzhehn' s

Thy slogr.omonka I System. 3/1

by that of the skull. Gall denominated the organs after the
characters of men, and found in mathematicians a peculiar organ
in
in mechanicans,
whicii he termed that of mathematics
thieves, murderers, each had his characteristic organ ; hence a
bad nomenclature of organs as being derived from ai)use as well
diificuity of asas from legitimate exercise of the faculties
organ of
certaining the sphere of the activity of the faculties
cunning, intrigue, and hypocrisy by constantly reflecting on
Gall
himself selfishly, organ of thieving is developed in man.
admits of no division of the faculties no organ of understanding
or volition, but admits a difference in the different faculties of
mind, and proceeded in the study of man as naturalists do in
He called mind a class which he divided
the material world.
into two orders or faculties: 1. Intellect; 2. Moral feelings.
The latter he subdivided into four genera; viz. propensities, senEvery faculty has a
timents, knowing and reflecting faculties.
:

:

:

:

:

peculiar propensity, but every sentiment has not a propensity. In
every faculty its aim, abuses, and the effects of its inactivity, are
Few actions are the result of one faculty
to be considered.

—

laws of induction as well as actual observation,
confirm the fact of the correspondence betv.-een the faculty and
the organ: every faculty is necessary to the perfect being; and
where one is exercised more than another the organ becomes
conspicuous.
The cerebellum not fully developed until puberty
alone.

The

hence the organ of sexual love or amaiiveness
found to reside in it. Dr. Gail was led to this inference, from
attending a widow lady of Vienna, who was subject to severe
attacks of epilepsy ; she unlformlv fell .backwards, aiid in supporting her he perceived an unusual enlargement of the ba,ck of
the neck, and a decided peculiarity in that part ; it was also
hotter than the rest of tlie body.
In cliildren and in females the cerebellum much smaller in
proportion to the rest of the brain ; and this organ is much
larger in males than in females, as appeared by comparing the
ijikuHs of animals (birds as well as quadrupeds) from the mouse
to the elephant.
Throughout the whole, the larger this organ
the greater the propensity ; this propensity is manifested by the

and manhood

:

thickness or elevation of the back of th.e neck.
part of the neck found to produce impotcncy in

Wounds oi thig
many instances:

Sawing off
bleeding frequently beliiiid the ears docs the same.
the horns of stags produces temporary sterility ; vvell known
to breeders of < attle that the thickness of the neck of the stallion
and the bull the criterion of the generative faculty being vi-

The ancients also made this ol)servation. Dr. Spurzheim, among other cases, mentioned that of a French soldier
T,'ho was wounded in the back of the neck in Egypt, at the

gorous.

Aa2

early
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the beard was never developed, and impoteucy has been the consequence. Idiots and Cretins sometimes with and sometimes without this propensity ; tind when
thev indulge in it, it is from the absence of reason to govern
tlieir passions, aiid not always in consequence of an enlargement
of cerebellum or neck. Tiiis propensity not always accompanied
by power of execution, as instanced in the cr.se of eunuchs.
Dr. S. concluded by remarking, that although this organ was
considerably smaller in females than in males, he would show in
a subsequent lecture that they possessed an amiable superiority
over man, not only in this respect, but also that tlie organ by
which the love of offspring (or philoprogenitivcncss) was characterised, was conspicuously larger.
Dr. S. concluded by
.stating, that if a siiij^le fact could be produced contrary to what
he had advanced in tliis lecture, it would overturn the whole
system which he was striving to inculcate.

early age of seventeen

:

Led. 5. The professor began witn observing, that the distance between the cars gave the horizontal dimensions of the
cerebellum, and that the skulls of males and females are much
more dilferent in Germany than in England, and still more so
than in France

;

in the

are very nearlv similar.

latter,

the heads of males and females
propensity is tb.at desig-

The second

nated by the organ of philoprogeniiive?iess, or love of offspring,
which English moralists call storge ; it is an elevated point at
tlie centre of the occiput, and vcit conspicuous in the female
The function of
slcull, and even apparent in that of little girls.
tliis organ was discovered by observing monkies, which are very
fond of their offspring.
In some species the females are more
careful of their young, in others less, and some totally neglect
them, as birds lay their eggs in the sand, and leave them to be
hatched by the solar heat, and cuckoos lay them in the nests of
other birds.
Dr. S. exhibited the corresponding character by
the presence or absence of this organ in a great variety of skulls.
The female skull and neck are generally longer and narrower
in all animals; but at this central cxtrcnn'ty of the occiput, the
female cerebrum is gencrallv better devcloj)ed and more conspicuous
in the fox it a])pears more than in the dog, as the
latter is less aifcclionate to its voung.
The contrast between
the skull of a cuckoo and that of a dove was very striking, as
exhibiting nearly the extremes of affection and indifference to
offspring.
There is a great difference between human beings
respecting young j some women are delighted with all, children,
others cannot be troubled with their noise and bustle ; some
men al-o kwe children, others are annoyed by them. This cannot be explained by habit, and must be referred to a peculiar
;

and
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A few women, indeed, have l)een found
almost destitute of this organ, and wherever it is wanting, it is
a certain indication of a predisposition to infanticide, should exIn twenty-fives
ternal circumstances encourage the propensity.
cases observed by Dr. S. in France, where this organ was deSome nations have this propensity
fective, infanticide occurred.
stronger than others; in negroes it is particularly conspicuous.
and innate propensity.

however, jJecuHarly characteristic of females, and were men
would be much more common. Boys
prefer whips, dogs, &c. girls babies, dresses, &c.
III. Tlie oriran of inhab'itiveness, Gah confounded with that
of self-love, and alleged that physical propensities in animals might
become moral ones in men. This is opposed by Professor S. CerIt is,

to be nurses infanticide

tain animals prefer elevated situations, as the chamois, eagle, lark,

kc. delight in places far remote from the spliere of their wants
in procuring food; the lark might sing on the ground, and eat
its food ; the eagle cannot get its prey in the air, and the chamois roams where every thing is sterile. No external want,
however, can ever produce, although it may excite, a faculty.
?»Iigration is not occasioned by want of food, as birds generally
There are two vadepart before anv scarcity even appears.
rieties of rats, one inhabits cellars, the other garrets ; their
skulls indicate their peculiar localities, as the garreteer has this
organ an elevated ridge, on the back of the skull, which the
cellarer wants.
Different faculties have different organs ; and
it is very improbable that any physical propensity is changed in
man from what it is in animals, or that anything physical
The faculties
even, in brutes ca.n ever become moral in man.
never change ; even Platonic love in man terminates in physical
love. There is, then, a peculiar propensity for certain situations,
wliich is indicated by this organ.
All space was destined by the
Creator to be inhabited with some beings.
This organ is more
cons|ucuous in aquatic animals ; but the inquiry relates to comparative anatomy.
Some animals
IV. Organ of adhesiveness or attachment
live in society, others not ; some live in society and are not marDaws live in soried, others are married, as canary birds, <Scc.
ciety, jays and magpies isolated.
These habits are not owing
.

to

the activity of any faculty, but

which

is

ment,

&:c.

to a peculiar

sentiment,

Dr. S. gives
indicated by this organ of adhesiveness.
it this name, because its import is more extensive than that of
attachment or friendship ; the latter is only a modification of
this faculty, which includes ])atriotism, national and local attachNostalgia

is

an abuse of

this propensity, a carica-

ture of patriotism.

Aa3

V.

Or^H
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V. Organ of covihativeneis. Some children are quarrelsome,
others peaceful ; even delicate women sometimes fi^ht with great
obstinacy.
Rabbits figltt and beat hares which are generally
larger animals, and. little dogs often chace large ones.
Gall admits of negative qualities, which Professor S. opposes; a positive
sentiment or feeling cannot be the result of the want or absence
of another ; fear is not the want of courage, but a real sentimen.t.
This organ of combativeness or courage is situated in
the posterior angle cf t!ie parietal bone, nearly parallel with the
ear ; (it is generally great in ])roportion to the space between
the ears measured behind, and in thick necks and broad heads
very distinctly marked).
VI. Organ of destruct'rveTress ; it is a liorizontal ridge in the
skull passing immediatelv above the ear.
Carnivorous animals
have more brain bohind than the herbivorous, instanced in the
tyger, polecat, weasel, &c. v.hich have great brain backwa; d^,
and hares, rabbits, &c. which have very little. Claws, teeth,
&c. are merely the instruments which carnivorous animals u-e,
but they are not the cause of their destructive habits ; it is the
internal propensity to devour.
IVIan dLVours every thing ; he
is omnivorous.
Tiie " tyger preys not on the tyger brood ;" but
men in all conditions and degrees of life liave this propensity, this
desire to kill.
Instances of an apothecary wlio turned executioner merely to gratiiV his love of destroying animal life, of
merchants vvho became butchers, and others who paid bn.tchers
for permission to kill cattle.
Some robbers always murder as
well as rob ; others only rob ; some soldiers in the field put all

men, women, and children indiscriminately
others
Idiots and madmen often evince tliis depropensity, and have occasional fits of destructivcncss,.

to death,

spare

all

structive

;

they can.

It it notov;ing to the food, as man eat both flesh and vegetables,
whereas tygers, &c. eat flesh only ; animals know where to kill
others quickly, as they invariably attack them on the neck.

Hence it is unquestionably an internal propensity and peculiar
man, who manifests it in the pleasure v.hich some individuals
derive (both children and grown persons) from torturing animals, breaking things, as tables, chairs, glasses, &;c. and is very

to

properly denominated destnictiveness.
Dr. S. exhibited busts
of Klitchell, Holiings and Sharpe the murderers, of Bellingham
the assassin, and of the Frenchwoman M. Ampere, who killed
her mother and two sisters, in all cf whom this organ v.'as very
conspicuous a demonstrative proof of the truth of this system ;
for, considering the infinite diversity of skulls, it would be impossible to account for this similarity on any other supposition
than that of congeniality of character.
:

LecL

:
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After enforcing the necessity of studyini:: the primitive
mind, Dr. S. proceeded to the Vllth propensity :
of conslru liveness, or of mechanic arts. The faculty

Lect. 6.

faculties of the

Organ

is not derived from the form of the hands, feet,
any external instruments; monkies have four hands and
do not build, other animals have only two, and yet build; the
same structure of feet is found in birds that build nests, and those
which do not build hares and rabbits have similar feet, yet the
Hands, indeed, are mere
latter burrow, and the former do not.
it is a priinstruments ; the faculty or disposition is internal
mitive faculty.
One man has this constructive faculty more de-

of construction
or

:

:

veloped, more active than an other, as one excells more or less
in the arts.
By this faculty birds build nests, men ho-ascs, ships,
and construct every kind of instiunieiit from the spaile and
plough to the chroiioaseter, draw figures, design, grave, hew

&c. and all the arts of civil life ;
and so useful to society. If this
facvdty be imited to that of mathematics or music, it produces
to that of form
a mathematic or musical instrument maker
and colour, a sculptor, draughtsman, and painter; instances of
in the
this organ being developed in a female, a dress-maker
reputed skull of Raphael at Rome, and in a boy discovered by
stone, cut cloth,

make

no other faculty

is

drovses,

so active

;

;

Dr. S. in the National school, Baldwin's-gardens. Rabbits
have it and not hares; rats are without it, and do not build
hamsters (a kind of German rat, mus cricetus, Linn.) have it
very conspicuous, as they build ingenious houses in the sand in
Such comparisons of similarities are not
the north of Europe.
to be considered as extravagant or irrational, as the organs of
these little animals are as perfect for their purpose as man's are for

The organ of constructiveness is a small elevation situated
above the temple, generally parallel with the cheek and jawhis.

bones.
VIII.

Organ of

coveliveness: there

are thieves

among

all

propensity; Saurin,
it; physicians often steal
])astor of Gene\'"a,
things from the liouses of their patients and afterwards send
them back ; a dying man put out his hand to steal the snuftbox of hi i confessor and idiots often have this propensity in

have
was remarkable for

classes of society; even priests

this

;

the extreme, the diseased state excites it ; men covet and steal
every thing, even that which is more trou!)lesome than useful to
them. Jurisconsults deny the existence of this propensity as a
fat-ulty in nature, alleging that all our ideas of pro]jerty are
things of convention, and that the law which defines an art of
theft is artificial ; con>-e([uently there can be no innate faculty
in man for what is wholly artificial arid the result of social regulations.

To

this

Dr. S. answers, although actual property is
the
Au4

;

376

Dr. Spurzheim's demonstrative Course of Lectures

the result of society and of conventional laws, yet the feeling of
property, the love of possession, is innate, it is connate with
selfishness.
Society creates no faculty ; animals and men
whether social or unsocial equally evince this feeling of property
or possession^ this propensity to self-apjiropriation. it is apparent
throughout all nature ; birds do not allow others to come into
their haunts ; hares, game, &:c. have a certain country ; we

never see two robins on one tree ; there is never more than a
The
certain number of nightingales in one wood or forest.
necessity of food may have some effect in this case, but the disposition to prevent or flee intrusion is no less unecjuivocal ; a
dog defends his bone with more obstinacy in his master's house
than abroad ; men also having this feeling of mevm resist with

more courage.

Hence

this

covetive propensity

is

natural,

it

anv social conventions ; they came afterwards ; its
abuse rendered them and laws necessary to clieck its excesses.

,existed before

This, like all other propensities, if duly exercised, is laudable
it is its abuse only which is criminal ; as drunkenness is not a
facultv but an abuse of thirst, so theft, plagiarism, fraud, usury,
self-appropriation, &c. are abuses of this natural propensity, the
organ of which is situated immediately behind that of constructiveness.

IX. Or^an of secretiveness.

This

is

found in

liars,

hypo-

dramatists, intriguers, &c. and runs a lateral direction
behind the organs of coustructiveness and covetiveness (exhibiting
an almost continuous ridge from the temples to the occiput, if
the preceding organs be much developed). y\ll expressions are
crites,

conformable to the primitive faculty ; he who conceals his deKeeping a sesigns is cunning, and therefore has this organ.
cret belongs to this faculty, and is meritorious (there is perhaps
The above nine
no man of integrity who camiot keep a secret)
faculties are denominated i'ropknsities in may, in animals Itit
sllnct, because innate or internal impulses.
The next division of the mind is into that of sentiments, of
.

which four are common to man and four to animals. Sentiments have something more than mere inclination, are more generally active in the individual ; some of them are common to
men and animals, others only common to men, and others to
animals.

The Xth

is the organ of self-love or pride,
on the central summit of the head ; in madmen it is very conmionly developed and conspicuous. Profile of
a beggar who was too proud to learn any business by which he^
might earn a subsistence.
XI. Organ of approhalion or vanity. This sentiment is indicated by two oblong elevations or organs on each side of the

which

is

configuration

situated

OFgan.
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organ of pride. Vanity has two organs, pride only one ; tlie impulses of the former are double, the latter single ; the one considers himself with relation to mankind, the other regards himInsanity arises much oftener from pride than vanity.
self alone.

A

vain man looks around and asks himself will such or such a
thing please ? shall I be applauded or censured ? a proud man
Women who are often
satishes himself and cares for no more.
vain have this organ of approbation strongly developed ; it appears in all characters ; a coachman is pleased witli being told
Emuthat he manages his horses well; a general, his army.
lation is founded in this sentiment ; it is called a man's weakness, but

is

in reality his strength.

XII. Orcran

(if

cautiousness.

This sentiment leads to doubt-

ing, scepticism, irresolution, anxiety, fear

;

excessive cautious-

ness accompanied with bodily debility, disposes to melancholy,
and thence to suicide. One man advances without any consideration of difliculties, while another says on every occasion,
" take care," and has cautiousness. This organ appears in the

breadth approaching squareness of tlie posterior part of the
head; in women it is generally very distinctly marked. This
sentiment explains how a man may have courage, and yet be at
the same time fearful.
Gall discovered this organ by
XIII. Organ of lenevoUnce.
taking a cast of gentleman's servant, wno was remarkable for
meekness of character ; lie observed a ])eculiarly high elevation
on the centre of the forehead, just at the comnieucement of the
hair; extending his observations, he found the same feature in
all persons distinguished for benevolence and meekness of character.
The skull of a carib is flat and without benevolence.

Seneca remarkable for this central ridge and for his benevolence.
Animals as well as men have this sentiment skulls of tlie chamois and roe^ the former less elevated in front and with less
good nature. There is a great difference in this respect between animals of the same species instances in the skulls ot
two monkies ; horses having a vertical ridge between the eyes
are always meek and good natured without it, they kick dogs
with this feature are mild; without it, and being wide between
the ears they bite.
Thus, observed the lecturer with much na;

;

;

;

tural eloquence

" a good

heart

and
is

felicity

we have seen that
head." Benevolence

of expression,

actually situated in the

is passive in animals and active in \v.qw ; in him it is often called
pity, compassion, clemency, hospitality, christian charity, &;c. Is

want of benevolence ? No ; it has been already proved
that no negative produces a positive faculty ; but it checks and
cruelty a

modulates cruelty.

Led.
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—

Led. 1 . Of tliefuciihies proper to Man. No philosophical
system hitherto jnoposed has adef|uate!y indicated tlie h"ne of demarcation between men and brutes: the latter have all the primitive faculties mentioned by pliilosophers,
:perception, memory,
judgement, and imagination. Some have denied them the latter ;
but animals dream, and therefore imagine. Sentiments proper to
man
the first is religion, wliich prevails every where in all states
of human existence. It hai been vulgarly observed that men with
bald heads are religious ; but women have rarely bald heads, and
yet are more religious than men. Artists have delineated the chiefs
of almost ail religious sects with elevated heads ; the saints are
all so represented,
llore the lecturer exhibited seven profile
impressions of Christ's head, many of them he considered as
that of coxcombs, having the organ of approbation highly developed.
He then shewed a small figure of the Saviour, havinj^
a high head with the hair failing down on each side.
The head
of Christ (he observed, for the information of artists, who often
exhibit a savage tyrant for a representation of the divine author
of our religion,) should have all the faculties proper to man
greatly elevated, and those proper to animals depressed. Lavater had tliis coniiguration very conspicuous. Religion is too vague
a term for this sentiment, which does not include benevolence
and the moral virtues, many men being pious witlmut benevolence, justice, or moral honesty ; they will lie, cheat, and deceive; theoso])hy is no better a term, as we know nothing of
God's knowledge. Veneration is the best appellation, and 1 denominate it the org.in of veveratioii, as it venerates and respects, and is especially directed towards the Great Creator of
all things.
But, although men are endov.ed with this sentiment,
yet revelatiori is not superfluous ; religion existed among all men
long prior to revelation, and manv nations are v/ithout revelation
to tlie present day ; yet the sentiment of veneraf^n even to the
works of their ovrn hands, to cats, dogs, and other animals, exists among the most savage jjeople.
Man must be prepared for
receiving revelation ; it is not given to animals, which are incapable of receiving such gifts. Tliis faculty is to be exercised, and
it proves that religion is both luitural and necessary to man. H(^
who is destitute of this organ can never conceive how men vene^
rate the Creator of v/hom thoy know so little. You may reason,
describe, and remonstrate with such a person abi.ut religion, but
he can never either feci or comprehend your meaning. If he not

—

:

—

only rejects

tlie

practice of veneration, but cavils

and

rails at all

he only condemns himself, he merely proves himself to be
destitute of this primarv sentiment.
His conduct is like that of
a blind man whosiiouid conclude that there is no such thing a.?

religion,

light

;
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as the one can never perfectly understand the
;
nature of vision, so neither can the other rehgion or veneration.
No sentiment indeed can be taught. As men cannot be taught
the sentiment of hunger v.it'nout feeling it, so neither can tha
feehng of veneration be learned. The organ of veneration is si-tuated on the front-top of the head.
XV. Orcian of' H"pe : This beinngs to rehgion. There is in
man a sentiment of faith the faculties are given for the use of
man in this life, and the indulgence of hope becomes faith. Gall
supposed that hope ariees from every active fr^cuity, but Dr. S.
considers it as having something more than mere desire ; many
persons evince, by their lives and acii;jn>, that tliey are all hope,
and neglect every thing in this v.orld in iiopes of the great enjoyments of the next tliey are enthusiasts and very credulous.
The organ of hope ar.d faith is situated longitudinally on each
side of the organ of veneration.
Some perL,ons have faith and
liot benevolence, others benevolence and not faith: soiue are
light in existence

:

;

pious in sayiu:; their prayers ar^d yet liave no faith, justice, Sec.
JExampIes: Mitchell, tlie murderer, had no veneration or faith,
and only a little benevolence; but the animal propensities predominated in the great mass of head behind. Hollings, ajiother
murderer, had faith, some veneration and benevolence, he repented and was piou?; Mitchell died callous.
XVI. Orgrin of ideaiiiy or of poetry : it is situated above
that of covetiveness, ajid is that expanded projection rising over
the temples, as in the heads of Dryden, Miiton, Shakespeare,
&;c. contrasted with the head of Locke, in whicii it is wanting;
Homer and Horace contrasted v^ith Demosthenes who also
v^anted this organ.
Souie persons are pleased with poetry although they do not write it ; others are pleased and write it, and
some make verses and not poetry, jkit, tlie question is, what
is the primitive faculty of poet? ?
Versification is not poetry,
neither is rhyme, because poetry existed long before rhyme
there are versifiers who are no poets, and prc^e writers whose
diction is entiieiy poetical.
Poets have a peculiar manner of
action ; ahvays exalted, elevated, thcv consider man as he sliouid
be and never as he really is ; they contemplate tiie whole moral
world in an exalted and purified state ; it is by this continued
exaltation they become, as it weie, inspired.
Artists may have
this faculty with great advantage to their art.
He who writes in
a calm reasoning way is certainly no jjoet. Pnets who contemplate all objects in an ideal view, have probably this faculty,
which is denominated ideality. It is often very injurious to men,
as all their otiier feelings are exalted in like nianiicr, by this incessant exaltation of the imagination, U/ the neglect of reasoning,,
judgernejit, and expcrieuced observation.

XVII.
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XVII. Organ of Righteousness
Gall has not noticed

This organ

is

:

it is

:

Another sentiment which

the sentiment of right and wrong,

situated behind that of faith.

Gall denies the ex-

if a woman
her child she only repents; if ansurer omits an opportunity
of taking advantage of his neighbour, he also regrets it ; and
therefore there must be a good and a bad conscience or none at

istence of any positive conscience,

and

alleges that

kills

He would thus have as many consciences as organs ; but
all.
Dr. S. is of a difTerent opinion, he reasons more correctly. Gall
here seems to commit the error which he censures in the philosophers, aiid confounds will with inclination, regret with repentance or contrition. No inferior faculty has any conscience; and,
however repugnant the fact may be to our feelings, there are
Examples a murpersons who hiwc really no conscience.
derer in Holland tlnew j-.eople into the canals merely to have the
pleasure of seeing them drown, and cjuite unconscious of its being
any crime many are pleased with criminal actions and wonder
how others do not enjoy the same delight in them criminals
:

:

:

with the propriety of their own
tlie Dutch drowner was astonished that he should be
thought guilty of any crime, he had injured no one, he said, uof
Bigots are of this description ; they are
ever robbed any one.
pleased with their own conceits, and cannot conceive why all
Hence, therefore, we must admit
others are not of their mind.
that there are persons without any conscience, which belongs to
In »Sparta stealing w;is perthe sentiment of righteousness.
mitted, provided it was d<me cunningly ; justice is therefore not
a determinate faculty resulting from social laws yet all men
have a feeling of justice in proportion to their faculties. ConBcience has been divided into absolute, individual, and positive:
absolute conscience is the faculty of justice combined with the

go
conduct
often

the. gallows

satisfied

:

.

:

higher faculties ; individual conscience is not universal, and poChrist is the only
conscience is the same as absolute.
lawgiver who founds all laws on the sentiment of absolute
fcitive

justice.

The XVIIlth

configuration

is

the last sentiment axiAorgan of
all the others.

determiiiateness, or firmness. This sentiment fixes

He who

has this organ resolves and persists in his resolution ; he
a decided man, and may be depended on in moments of neInstances of benevolent and of pious persons who have
cessity.
firnmess and who want it ; the former are tenacious and the
Observe persons who argue and who will not be
latter yielding.
convinced, and you may discover this organ of determinateness
near that of pride. When this organ is disproportionately deThe proveloped, as often happens, it indicates stubbornness.
is

fubior eidiibilsd

a cast of the murderer Sharpe's head, which
perfectly

;
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perfectly corresponded with his character, having the
or"-an of
and all the animal faculties large behind and

destructiveiiess,

human

the

ones very small before.

Led. S. Of the intellectual faculties. These are divided into
two genera, the knowing or perceiving and reflecting
facuUies.
The knowing or perceiving faculties niake men acquainted
with
the external world, with the qualities of things
they begin v/ith
;
the five senses.
Almost every opinion on this subject, which
has been taught by philosophers, is erroneous.
It has unfortunately been received as an unquestionable truth from
Aristotle
to the present day, that there is nothing in the
mind but what
has been received through the mediunrof the senses.

Yet all
means
no pro-

propensities are internal, the external senses are only the
by vvhich the internal mind acts on the body. There
is

portion between voluntary motion and the five senses;
the muscles may be diseased, yet the senses remain
perfect, as they do
not feel, they only convey the external impressions to
the mind,
thev act mediately; their object is two-fold, the external
world
is discovered by them only ; and every
sense is brought
in

com-

munication with the brain. Voluntary motion is necessary
to
action ; the nerves of motion are in commimication
with all
the senses and the mind.
All the senses are double; there are
ten organs to the five senses, yet consciousness is
single.
This
generally received explanation is not satisfactory to
Dr. S., he
considers consciousness to be single only in the healthy
state
in disease it is often double; one thinks himself
occasionally a
king; another hears a voice on his one side and not on the
other;
these are instances of double consciousness, for
the supposed
voiceLs internal and not external ; it is his internal
sensation.
But, if consciousness be single, what is the effect ?
Touch, say
all

philosophers, rectifies all the senses after birth vision,
smell, &c.
;
they pretend, are rectified by the touch
but one sense cannot
rectify another.
Every sense is subject to its own laws.
Some
anirnals see at birth and avoid external
objects before touch has
;

rectified their vision

partridges, quails, &c. run from the nest
immediately after breaking their shells.
Mt^n never believe that
they see internally ; they are always disposed
to transfer their
mternal sensations to external things.
Madmen hear angels
smg, but never suspect that the sensation is in themselves. 'No
sense can give power to another, but one may
be corrected by
another to a certain degree.
A stick looked at with one end in
water appears crooked ; by the touch we discover
it is straight,
but this is a contradiction, and not a
rectification of the one
sense by the other.
Yet the senses do rectify themselves. There
;
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is

no point, no

are

all

sest of the soul

visionary notions.

;

the pineal gland, meninges, &c.
tKO eyes, and hear with

Tft see with

Sometimes the senses are pashettcr than witli one.
but whenever tlie mind is active only one sense is engaged j
shadows always fall on one eye, we see with two eyes but look
with onlv one ; we hear with both ears, but listen with one.
Animals as well as men prove this by the inclination of their
The greater number of persons use the
heads when listening.
right eye, which is generally stronger, and often larger than the
left.
Hands are stronger by exercise ; and most children use
Disease is more frequent in
the right without anv instruction.
TJie
the left than right side : hump-backs are on the left side.
same reason must exist for the action of the passi-i e as the active
senses.
The functions of the five senses are mediate or immediate ; the greater number is mediate and result from the exerThe exercise of an external senser
cise of the internal senses.
No sense or faculty has
indicates the activity of internal power.
two kinds of functions. It is the internal faculties which exercise the external senses ; for seeing only refers to colours, hearing to sounds.
The five senses are insufficient to explain the
source of all our knowledge
thev only recei\ e impressions but
do not produce perceptions. Examples ; some persons have
great brilliancy, have in some degree universal knowledge, and
yet are not profound thinkers.
The French are distinguished
for this brilliancy.
Some animals are naturally tameable, others
are not, and if an individual be domesticated its oifspring is
wild ; hence we lenrn that one species has not proceeded from
anotiier.
Dogs are debarred the houses in EgJ'pt as unclean,
and yet they are tame. The biain of the tyger inclines downwards bcliind, that of the polecat is nearly horizontal, that of
the otter is more elevated behind, and it is tamed ; the fox has
the brain still more elevated ; the dogs from the greyhound to

two ears

Siive

;

:

the tarricr and pug, gradually rise ; monkies still more so, and
the orang outang lias a forehead approaching that of some middling men ; in like manner the brain of caribs, some negroes,
and idiots, is flat. Lord Bacon had the highest and greatest
the Jupiter of the ancients only equal to it.
A ridge over
is not yet known
the nose and evebrows at the base of the forehead indicates brilliant m.en or per'-cns of knowledge, men of fact. This deviation
is found in cliildren who look at every thing till nine or ten

forehead ever seen

The

;

primitive faculty however

when it disappears in consequence of the devolopof the other organs. This faculty, the first of the knowing

years of age,

meut

or perceiving ones

;

and XlXth configuration, gives a knowledge
it is the organ ofindividualily, as it re;

of the external \torld

members
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and objects, learns and knows things, but forgets
same as children speak in substantives and infinitive verbs.

toembers
tlale?,

facts

XX. Groan (J^' form; some animals are 'attentive to learn, as
some people easily recollect faces thev have wide eyes, depressed
downwards outwards, and look somewhat as if squinting animals
have the same faculty bees distinguish those ot their own hive ;
dogs and elephants recollect and know their friends and enemies ;
;

;

;

this

is

the faculty or organ of form, which

is

essential to artists.

from XXI, the organ of size, as the one concerns the figure or form, the other the dimensions or size, which
are different conceptions of the mind.
XXII. Organ oj' weight. It is not feeling, not muscle; he
Ivho exiimines the weight or density of any thing has an internal
power, and he may v>-eigh any thing in case of physical injury or
disease without the feeling sense.
XXIII. Organ of colours ; t\\z eves are not sufficient for
painters.
Animals want the sense of colour, and some men are
devoid of the sense of harmony of colours ; hence an internal
sense. Instances of persons attempting to bccnaie painters, and
failing from inability to discriminate colours, vet having perfect
vision.
This organ is manifested by an elevated circle over the
eyebrows, which gives the countenance a gay jbvial aspect.
It

is

diifereut

\Vomen
have

this

excel in colouring, as their taste in dress evinces, and
organ generally very conspicuous.

[To be continued.]

LX.

Notices respecting

New

Books.

—

Dictionnaire Chinois, Francois et Latin, ^c.
Chinese, French
and Latin Dictionary. By M. De Guignks, late French
Resident in China, at present attached to the Ministry for

Foreign Relations, Corrcsr>on.dimr Member of the First and
Third Class oj the Institute. Paris: Printed at the Government Press in 1813, but not published until July 1814 ; one
large folio volume,
London imported by Deboffe.
:

few copies only of this valuable and most laborious work
have reached this country. As the small muiiljer of the impresssion, and necessary high price, of such a splendid book will
render it inaccessible even to a great majority of the learned on
this side of the Channel, we take the earliest opportunity of
giving some account of it to our readers.
We confess indeed
that we are unacquainted v/ith tlie Chinese language
a deficiency for vvhicii we claim the indulgence of our readers, without
fear of bein;j accused of aii unpardonable disqualification; for we
mean,
jtV

;
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mean

to confine our present article to a

the work.

upon

The

philologists

task of examining

more

skilled

it

mere announcement of
critics must devolve

as

than we are in the languages of

the East.

The work is ushered intt) the world with a succinct detail of
the origin and progress of the enterprise, and a sketch of the
objects which its learned and indefatigable author sought to atThis is followed by a preface, distinits completion.
guished for profound erudition and historical research, in which
the history of the Chinese language is traced with the pen of
It is our intena scholar of no common clas'^ical attainments.
tion to present the readers of the Philosophical Magazine with
a faithful translation of this interesting article in a future number in the mean time we bring under their notice the curious
and interesting account with which M. de Guignes has furnished
us of the nature of the enterprise.
" In 1801," he informs us, "when I arrived from the capital
of the Chinese empire, and, after seventeen years absence, retain by

:

visited my native country, the Government zealous of the honour
of publishing a Chinese Dictionary, invited a foreigner from
London on purpose, who, after remaining in Paris four years,
took leave without even commencing it.
In 1808, a foreigner

was again proposed

to

M.

Creffet; but this minister,

him

truly at-

he was of
opinion that a Frenchman alone ought to bring to light a work,
for which the state had already provided the characters at the
puljlic expense.
I was so fortunate as to receive the order for
printing it, and accordingly obtained from the Royal Library
the MS. Chinese and Latin Dictionary of Father Basil *, brought
from the Propaganda to Paris, which was given me as a model;
and I began the composition of the new Dictionary, which 1 was
obliged to finish according to the orders of the Minister, in three

tached to his

n;itive

country, would not employ

:

years.

" Chinese

Avriting is composed of six elementary traces or
which added to 208 primitive characters form two hundred and fourteen kevs, under v.'hich all the characters are

strokes,

The Dictionaries pul)lished»l)y the Chinese themselves
are com])osed according to this system, i. e. all the characters
are placed according to the order of the keys, commencing with
the key of one single trace, and finishing with that of seventeen
classed.

traces,
*

M.

which

is

the last.

Father Basil had also arranged his

known, intrusteii
and Chinese Dictionary, and a Portnguese and
Latin Dictionary, drawn up by the Missionaries ia addition to the Chinese
and Latin Dictionary of IVl. Tounncnt.

to

my

Lan2zeal!es,\vliose and kind dispositions are well

care, besides, a Latin

Chinese
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Chinese and Latin Dictionary in this manner ; but subsequently
changed his plan, and ranged all the words according to the
distribution of the Chinese sounds, and according to the order of
the letters of our alphabet.
" The object which I proposed to myself in publishing the
present Dictionary behig to facilitate to those who study
the language the means of finding the characters, I have preferred adopting the method of the Chinese themselves, being
firmly persuaded that they must have pursued the best method,
and that which was most conformable to the genius of their
language.
My own experience, besides, has been my guide,
and I have not been able to meet with any otb.er ; for there vvaS"
no person except myself, at Paris, acquainted with the Chinese
language.
I determined, therefore,
to compose the Dictionary
according to the order of the keys, and not according to the order of the tones or sounds for the Dictionaries by keys are simpler. Besides, it would have been almost impossible to print the
Dictionary on the plan of tones: this work would have required
considerable depth of research, since at each character we
must have been obliged to pass from one kev to another, frequently very remote, and to employ a great deal of time afterwards to discover this same character among the great number
of those which compose every key; a process so extremely
;

tedious, that

it

would have

many years.
" In the Dictionary by
perform

:

in order to find

retai-ded the printing of the

work

we have only two operations to
any given character, we must refer to

keys,

the table of keys and to the table of traces.
" In the Dictionaries upon the system of the order of tones,
there are, on the contrary, three operations
we must in the
first place coixsult the table of the two hundred and fourteen
:

keys to discover the right key ; secondly, the table of all the
characters ranged by keys, in order to have the pronunciation;
aad thirdly by the help of this very pronunciation, to look in
the body of the Dictionary fur the explanation which we want.

To

this

nexed

;

long and
i.

e. in

difficult labour a serious inconvenience is anthe Dictionaries by tones, if by an involuntary

lapse of memory a character ha.s been omitted in the table of
the characters arranged by the order of keys, it is no longer
possible to find

it in the body of the Dictionary, although this
character be there explained. Father Basil has sometimes made
this omission in his Dictionary, and we may easily see how trou-

blesome

this

is

for those

" In a word, in the
know the configuration

who'study Chinese.
by keys,

dictionaries

it is sufficient to
of a character, in order to have the pro-

nunciation and signification
in the dictionaries by tones, on
Vol.44. No. lliy. Nov. 1S14.
B b
the
:

•
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we must

not only be acquainted with the pronunciation and the tone oi' a cliaracter, but even its signification, before finding the form of it.
For instance, if we wish to
look for the word fie?/. : it is necessary to know that iieji is of
the first tone aspirated, anrl that it signifies heaven, in order
to discover, in the great quantity of words Avhich are all pronounced tien, the character of tie?i which answers for heaven.

"

therefore, from what has ijeen said, that the dicby keys are more easy for beginners, who know the
figure of a character without knowing its signification whereas
the dictionaries by tones are only useful to persons wlio know
the pronunciation, the tone, and signification of a cliaracter,
i. e. who know the Clhinesc, like the Missionaries, who, when
they composed, wrote first the pronunciation of the words, and
afterwards put down, by the help of the tone and signification,
which are already known to them, the characters of the form of
which they are ignorant.
"To this advantage of rendering our researches more simple,
and consequently more easy, the dictionaries by keys add that
of showing more clearly what the tonic dictionaries do not ;
namely, the formation of the characters. Nevertheless, that I
might not make an incomplete dictionary, I determined to give
also the j)ronunciation of the characters arranged by the order
of tones. I therefore ranged all the words in alphabetical order,
and formed a separate dictionarv, in which every Chinese word
is accompanied by the principal explanatory word*; by the help
of which, as well as of the number, we may have recourse to the
eJiaracter in the body of the Dictionary.
By pursuing this method I have avoided repeating the characters twice, as we are
ol^liged to do in ail the tonic dictionaries
a repetition which is
"Oseless in my Dictionary, since, if a person knows the pronunciation and the signification of a character, he will easily find
this same character in the table of keys, by means of the numIt results,

tionaries

;

;

ber of reference f.
*' The
dictionaries composed by the Missionaries are all constructed on the same model, and copied from a first work J. The

Dictionary of Father Basil drawn up in

1726,

f.

e.

long after
the

* I have placed under the primltivn words the luinibcrs of the words
some resemblance to them, so tliaC we see tiie duplicates at the

wiiich have

first giiuice.

t The Chinese have also tonic dictionaries: but these kinds of works are^
very rare; the explanations are almost always less detailed. There is besides at the head a ta!;le of all the characters" arranged by keys, with their
reference to the Dictionnry of tones; which clearly proves that the arrangement of the characters by keys is inrlispensabic.
t The Chinese write from top to bottom, and from rif;ht to left ; but this
fiot agreeing willi our way of printing,
I have placed, for the sake of faeiWtv.

!
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'

Missionaries in China, is itself a copy: a
my Dictionary, and those of the Royal
Library, are entirely similar to it, with the exception of several
Nevertheless, as
errors which are imputable to the copyist.
the arrival of the

proof of jvhich

first

is,

that

these errors are sometimes serious, I have collated the Dictionary of Father Basil with those of the Missionaries, every time

that the former gave a different or faulty translation, and in
doubtful cases I have restored the translation from the Chinese
I have not thought it necessary to give various readings
text^.
under these circumstances ; because, all the dictionaries composed
by the Missionaries not being originals, but translations of texts,

was sufficient to consult these same texts to have the true
meaning.
" For example, under the character mi (10,404) we find in
all the dictionaries, qunddam animal urso simile, habens awes
elephanlis : I have restored the word nares, which is in the
Chinese text. In the same way, under the character ly (9918),
the Missionaries have said, res sal veiuisia mox perilura; it
must be res sat vefusta, since the text employs the words yong
it

kiedu, a thing which has been in use a long time, and is consequently old.
" Here I ought to do justice to M. Fourmonj;, by declaring'
that in his Dictionary he has adhered to the texts of the two
This is a clear proof that
passages which I have quoted.
M. Fourmont was acquainted with the Chinese language ; and
yet some persons who have not the slightest knowledge of it
have taxed this truly learned man with being ignorant of it so
true it is, that men of the greatest talents are always depressed
:

by those who have the

least

" The number

of characters, including the duplicates, amounts
I have made
in the table of Father Basil's Dictionary to 9959 f.
them amount to nearly 14000 J. Ail the characters which I
have added are from the Chinese Dictionary entitled Tching'

tse-tong, and are distinguished by an asterisk.
This arran^'rincnt does not in the
cility, the c-liaractcrf? from loft to ri<;lit.
besides, it
least affect the sii^nificatii.n of the character whicli \s ibolatcd
:

is

conformable to the order adopted by Tai her Basil and other Missio:ianes

in their dictionaries.

* The Chinese dictionaries Tching-tse-timg, Tchouen-tse-oey and Tte-oey.
characters explained
t If there arc in Fatfier Basil's to\>ic dictionary any
beyond this miniber, they cannot be found; for tlicy are not represented
in his table of cliaractcrs arranged by keys.
I I

comprehend

in

this

number

the "duplicates

:

these characters are

sometimes employed instead of the primitive character, and have like it the
&ame pronunciation and the same signification; but, as they difler irom it
the
frequently l)y the key, it was important to add tliem, in order to enable
translator to find them.
,
,

B

b 2
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" In composing my Dictionary,

I have taken care to report
under the principal word, ami to put in their true place, the explanations, which in the dictionaries of" Father Basil and other
Missionaries are sometimes confounded with particular ways of

speaking or pronouncini:; ; so that those who translate think
that these explanations belong to the phrase which precedes
whereas thev have no connection with it whiitever. For instance, under the character

Jang

{3S2(>)

we

tind in the

Dic-

tionary of Father Basil, fcmg-tcheoii, hiiice naves simul coji'
Now these last four
nexfp ; locus, ars, nu/di/s, regnln, &c.
words do not belong to the phrase fantr-ictitou, but to the

character^owg'.
It must not be concluded, however, from what
I have said, that the labours of the ;\iissionaries are defective;
the manner in which thev have tran^latecl, on the contrary,
proves that they have consulted the texts, and taken the Chinese
as their models: but the latter, after having given the explanations, both of the isolated character and of the character connected with another, have taken care, when they wished to indicate some new acceptations, to trace a circle, in order to show
that the explanations which follow ought to be referred to the

and not to the preceding phrase.

principal character,

It is this

indication which the Missionaries have not given in a
sufficiently striking;

manner

which was necessary to remove every chance

of error.

" I have placed at the end of tlie Dictionarv a table of the
numeric characters, which is essential to be knowii, if we wish
have afterwaids put down the characters
to speak correctly
I
which the Chinese join with the word ta ; and lastly, the characters which serve for counting.
I have passed over the characters, the acceptations of which are completely opposite, because this addition, besides greatly swelling the volume, would
be useless, since each of these characters is arranged in its place
in the body of the Dictionary.
The extremelv limited time of three years, which was ori-,
ginally prescribed to me for the completion of the Dictionary,
having compelled nic to make the composition and printing go
on at the same time, I have been obliged to throw into a supplement all the double characters which occurred when they
could no longer be })ut into the body of the Dictionary, th*
figures or tracings of which these same characters are composed
:

'*'

being fewer in (juantity than those of the principal character
at the moment of their occurring.
" The table of proper names arranged according to the order
of the keys terminates the Dictionary.
Those who wish to study
the Chinese language ought to read this table with attention
ii»r the proper uawes of the Chinese having nothing which di-

which was printed

stinguishes"
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important to have a

perfect knowledge of them, in order to avoid bhmdera in translating.

"

have verified

I

all

the characters and

all

the sounds

:

the

defective characters are few in mnuber ; the erroneous tones, at
least those wliich struck me on .running over the great iiuantity
of phrases which exist in the Dictionary, are more multiplied
;

and

mu^t

refjuest the reader to cons\i!t the

trrata*.
em])loyed those wliich I found in the
possession of tlie Government f ; thev are correct.
Some of
them, perhaps, mjght hate been better executed but at the period when these^charact.ers were cut in wood, i.e. between iflii
and 17-42, this kind of engraving had not reached the perfection
which it can now boast of: besides, these characters in wood
have not always remained in the same place, and they nmst neI

" As

to the characters,

I

:

cessarily have

received

some damage

in

the various removals

which they have undergone.
" All the characters in the Dictionary are made in imitation
of the characters which the Chinese use in their printed dictionaries, and not according to those which are to be found in
the MS. dictionaries of tlie Missionaries.
The former are perpendicular and uncommonly clear, whereas the latter are frequently inclined and sometimes incorrect. Now, as in the Chinese
dictionaries, a stroke more or less changes the signification of
the characters entirely, it may easilv be conceived that we could
not admit into a work like a dictionary, such as were not perfectly correct.

"

I

have conformed myself, with respect to the pronuncia-

tion of the Chinese words, to that which is given bv the Tckingtse-tong.
As to the orthography, I have preferred that of the

Spaniard-, Ijccause in the language of that nation
are pronounced.
I
have nevertheless simplified

keeping

all
it,

the letters

constantly

view that which was adopted by Father de Mailla,
besides the most recent.
have suppressed the
1
letters f, o, ?/, employed by the ?vIissionaries, because these letters
are usually pronounced like /, o, and u, in tlie French.
In some
provinces of China, they pronounce o like on
but this is not
general; and I have not thought myself called upon in a classical
work to express certain particular inflexions. Besides, tlie suppression of those three letters surmounted by a point rendered
the printing much easier
an important object, since it had alin

and which

is

:

:

* Tlie EiTiita coiituiiis the rectifications of some ern>rs of cypliers in the
references; tliuse errors I coulil not avoi,l, for tlicse reftxcnces wer*
printed luo'^ boforc tlie chararter to wliich they boloiiicd.
I The^e characters wcrcfni;rave'l umkr the iii^in etion of M. rourniont,
from tha C'lmicac Dictionaries l\lii/ii:-f.ie-ti'iig ami Tsc-ottf.

B

b a

ready

;
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ready become extremely complicated by the necessary employment of the five tones, either simple or aspirated, placed over
each word to indicate the various pronunciations.
" I have replaced the letters
and ii bv the French letters
u an.d on, and the words su and zmi bv the words sse and tse,
conforniinsj myselt" to the pronunciation which I learnt during
my residence in China, a promuiciation similar in other respects to that of the Latin and Portuguese Dictionary which the
Royal Library afforded me.

m

Thus freed by these slight changes from every thing that
can embarrass it, the pronunciation which I have made use of
approaches the true pronunciation most clo!-ely and this is all
'•'

;

necessary for persons who wish merely to translate.
As
to such as wish to learn to speak the Chinese language, they
can oniy expect to acquire it with the assistance of a Chinese
that

is

m

master otherwise tney will never succeed
pronouncing, as I
can, the words, vgo (I), naay (to love), vgcin (repose), nor even
other words less difficult, such as hie)} (city), and Into (good).
" I have placed over each word the tone which is proper to
;

it.
This tone is simple, or aspirated it belongs to the entire
word, and may be placed indifferently over anyone of the letters
of which it is composed.
The words with a simple tone are
pronounced without any effort : this is not the case when we
wish to articulate those which have the aspirated tone, in which
tiie first letter is pronounced as if it was double
thus piao to
strike is pronounced ppiun.
" Such are tlie facts relative to the publication of a work, the
printing of which was ordered at the end of ISOP, and terminated in 181t5, under the auspices of the Minister of the Interior,
7. e, about a century after the first attempt at its execution.
It
only remains for me to solicit the indulgence of my readers
and I flatter myself with obtaining it, if they are pleased to recollect that the Chinese Dictionary which was to have been
published long since by Messrs. Fourmont and de Guignes, both
known throughout all Europe for their erudition and their
writings, has now been brought out by a man who has no pretensions to such titles, and whose only honour consists in being
attached to a distinguished ministerial department of state,
several of the members of which are eminent for talents and extent of knowledge."
We have thus endeavom-ed to discharge the humble, but we
trust not unprofitable, duty which we undertook, namely, that
of giving an account of a great novelty in the literary world.
^'iewing it as a specimen of typography, it exhibits no want of
due care and attention and we have no doubt it will be found as
accurate a guide to the Chinese language as can be expected
:

:

;

from
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M. de Guignes has tnerited the
nations by the pains he has taken
j
freely forgive him for the sneers in which he occasionally

.fVom any

European

pres'?.

thanks of the learned of

and we

all

indulges in his preface and atuiotations at the exjjense of the English philologists to whom he occasionally alludes.
He too
boasts of liis contributions to the glory of France
happv would
:

it

have been

for

Europe,

if,

like

M.

de Gnignes, his countrymen

had limited their thirst i(,v glory to the domains of Hterature and
science
The French editor of a Chinese Dictionary is more
!

be a benehictor to mankiud, and surely must feel more
inward satisfaction, than all the Marshalls of tiie empire! We
congratulate M. de Guignes therefore, on this additional triumph
of France over her neighbours.
It may not be permitted to us
to be envious of her literary fame, but we may fairly be emulous
of her example.
likely to

Mr. Rakev/ell

is preparing for
the press a second edition of
Introduction to Geology, vvhich will be considerably enlarged, particularly by information acquired during the author's
recent examination of difi'erent parts of England, andihe eastern

his

coast oi Ireland.

This edition will contain a notice of the most important
geological discoveries and observations vvhich have been made
on the Continent of Europe, and in various parts of the globe,
since the puiilication of the former, and is intended to comprise
a view of the progress and present state of the science.

A new edition of Dr. Lettsom's Naturalist's and
Companion will be pul)lished next month.

Tniveller's

This work, whose great utility has been so long acknowledged,
be considerably improved in the new impression ; all the
subjects formerly treated of will be carefully revised, and adapted
to the present state of our knowledge of natural science ; and
several highly interesting additions will be made, which it is
hoped will render the work a most serviceable and agreeable
l^ade Meaim to all who are fond of natural history, and to
will

travellers particularly in every part of the globe.
It is with much pleasure that we announce the completion of
English Botany," containing coloured figures of all the British
plants, in number amounting to 2592.
This extensive publication has been the lal)our of about twenty-three years, and may
be now be considered a perfect national Flora, a work which
has been attempted in several countries, and which has not pro-

*'

ceeded nearly to completion in any other, although carried on
under
B b4

—

.
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humble Englishman as-

by tho superior talents of Sir J. E. SmU ii^ M.D. &c. hai
been so fortunate as to conduct it through a '.nenioral'ie period
of calamitous warfare with which it commenced, and v.ith which

sisted

it

has happily terniinated.
Tlio Philosophical Transactions, part ii. for 1SI4, has just
its appearance, and the following are its contents :
15. On a new principle of constructing His Majesty's ships of

made

war.
By Robert Sepjjings, Esq. one of the Surveyors of His
Communicated by the Right Hon. Sir Joseph
Majesty's Navv.
Banks, Bart. K.B. P.R.S.
16, Remarks on the employment
of Oblique Riders, and on other alterations in the construction
Being the substance of a Report presented to the
of Ships.
Board of Admiraltv, with additional demonstrations and illustra17. Some
tions.
By Thomas ^'o-mg, M.D. For. Sec. R.S.
By Stephen
further Observations on Atmospherical Refraction.
Groombridge, Esq. F.lt.S.
i^. Propositions containing some

—

—

—

Properties of Tangents to Circles and of Trapeziums inscribed
Together with Propositions on
in Circles, and non-inscribed.
the Elliptic Representations of Circles, upon a plane surface, by
;

By Richard Hey, LL.D.; late Fellow of Sidney
Sussex and Magdalen Colleges, in the University of Cambridge.
Communicited by the Re^'. Edward Bahne, M.A. F.R.S.
19. On new Pr.;pertic.s of Light exhibited in the optical Phaenomena of Mother of Pearl, and other Bodies to which the suBy
perl"icial £truc:;ure of that Substance can be communicated.
In a
David Brewster, LL.D. F.R.S. Edin. and F.S.A. Edin.
Letter addressed to the Right Hon. Sir Joseph Banks, Bart.
K.B. P.R.S.
20. An improved method of dividing Astronomical Circles and other Instruments.
By Captain Henry Kater.
Communicated by Thomas Young, M.D. For. Sec. U.S.
21. Results of some recent Experin.ents on the Properties imprested upon Light by the Action of Glass raised to different
By
Temi)cratures, and cooled under different Circumstances.
David Brewster, LL.D. F.R.S. Edin. and F.A.S E. in a Letter
to the Right Hon. Sir Joseph Banks, Bart. K.B. P.R.S. ike.
22. Consideration of various Points of Analysis.
By John
F. W. Herschel, Esq. F.R.S.
23. Observations on the Functions of the Brain.
By Sir Everard Home, Ban. F.R.S
'24. Further Exjjeriments and Observations on Iodine.
By Sir
H. Davy, LL.D. F.R.S. V. P. R.I. —25. Observations respecting
the natural Production of Saltjjetre on the walls of subterraneous
Perspective.

,

—

—

—

—

By John Kidd, M.D. Professor of CheCommunicated by^ William Hyde Wollaston,

and other Buildirgs.
mistry at Oxford.

M.D.
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R.S.— 2G. On the Nature of tlia Salts termed triple
and on Acids formed by the union of certain Bodie*
with the Elements of thf Prussic Acid.
By Robert Porrett,
Communicated by William Hyde Wollaston, M.D.
jun. Esq.
Sec. R.S.
27. Some Experiments on the Combustion of the
Diamond and other carbonaceous Substances. By Sir Humphry Davy, LL.D. F.R.S. V.P.R.I
28. Some Account of the
fossil Remains of a!i .A.nimal more nearly allied to Fishes than
any of the other Classes of Animals, By Sir Everard Home,
Bart. F.R.S.
29. On an easier Mode of procuring Potassium
than that which is no.v adopted.
By Smithsou Tennant, Esq.
F.R.S.
oO. On the Influence of the Nerves upon the Action
of the Arteries.
By Sir Everard Home, Bart. F.R.S. 31. On
the Means of producing a double Distilhition by the same Heat.
By Smithson Tennaiit, Esq. F.R.S. 32. An Account of soma
Experiments on Arterial Heat. By Johu Davy, LL.D. F.R.S.
M.D.

Sec.

Prussiates,

—

—

—

—

—

—
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Proceedings of Learned Societies.

ROYAL SOCIETY.
Nov. 10. JL HIS evening t'le Society assembled after the long
vacationj the Right Hon. President in the chair.
A letter
from Dr. Brewster to the President was read, detailing his farther
observations on the glass drops, called Rupert's.
According to
Dr. B's experiments heated glass asj^umes a crystalline form at
a certain temperature, and the specific gravity of unannealed
glass is different from that of annealed.
Nov. 17. A p"aper by Dr. Roget was communicated by Dr.
Wollaston, and read to the Society, describing a newly invented
instrument on the principle of the sliding rule, for facilitating
arithmetical calculations.
It embraces all the advantages without the defects of the sliding rule and Gunter's scale; but as the
paper was accompanied by drawings, a verbal description would
not be intelligible.
The idea was perhaps derived from Dr.
Wollaston's scale of chemical equivalents, and only more extensively applied

Nov. 24. Part of a Letter addressed to the President by Dr.
JBrewster was read, containing a view of the author's numerous
e.\pcrinients on the depolarization of light.
Almost every substance, anini;il, vegetable, and mineral, has been operated on by
Dr. B., and

all except muriate of soda and tjpinelle ruby, depolarized light in every direction.
The Society then adjourned till the annivcr>-ary on the 30th
of November.

LXII. Li'

[

3<M

}

LXII. Ldetligetice and MisceUantQiis

Articles,

DIVING MACHINE.
UK Gazette de France gives some curious particulars of experiments made on the 22d of October, with a new diving machine, by Mr. Meh'ille, the inventor.
He descended twice in
the Seine, near the Pont Royal, to the depth from ten to twenty
feet, and passed 56 minutes at the bottom.
He took with hiiii
two swans, two ducks, and some bread and wine. He let loose

T

the aquatic animals while under the water ; went from the Poat
Neuf to the Swinmiini,^ School, and came out dressed as usual,
without being in the least wet.
The machine does not resemble any thmg of the kind hitherto employed ; it is neither a bar-

a bell, but has rather the form of an egg. It is not bulky,
contains only five cubic feet of air ; this air is prepared
in such a manner that pressure can do it no harm, but it is kent
rel iior

since

it

pure and fresh.

Mr. Melville says that he has taken with him

different animals, as cats, rabbits, dogs, &;c. but the latter can-

not bear this kind of air longer tlian five minutes, as they go mad
in it ; but he declares that he could stay half a day under water
•without the slightest inconvenience.
He has the use of all his
limbs, and can do what he pleases, saw wood, bore gimlet holes,
and pick up the smallest objects. Though his pulse rises from
120 to 160, he asserts that he feels from it an agreeable sensation, a kind of electrical effect.
He promises several other interesting inventions

make

;

for

instance, that

lie

shall,

this

winter,

which two persons may next summer,
take the most pleasant excursions at tiie bottom of the Seine, in
ti)e Ponds of Versailles, or in any river.
a

little

carriage, in

The Pope, since his return to Rome, has directed much of his
attention to the improving and keeping in repair the pubhc
buildings, ancient and modern, of that splendid depository of
almost all that is valuable in antiquities and the fine arts.
The
works going on at the Coliseum, and the formation of the
Museum of Pius Clementinus, have been particularly the object of his care.
He has not been able to prevent the transfer
to the King of Naples, of the celebrated collection of C^u-dinal
Borgia, at \'elletri, and which the former purchased for 20,000
ducats but he has put an end to the negociation for the sale of
the valuable collection of medals and engraved stones which the.
same Cardinal left to the Propaganda.
;

EARTHQUAKE AT LYONS,

On

the 6th

about six o'clock in the morning, two violent
shock? of an earthquake were felt at Lyons, in the direction
ins;.,

from
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from west to east, preceded by a loud clap of thunder unaccompanied by lightning. Both before and after the report the
rain descended in torrents; the weather had been the niglit
preceding very tempestuous.
The nature of this pliaenomenon, whose effects were felt in all quarters of the city and in
the surrounding country, has not yet been satisfactorily ascertained.
At Croix-Rousse parts of a wall were tluown down,
and a reservoir, full of water, became dry ; in many places the
windows were broken to shivers, furniture thrown down, small
craft dashed to pieces.
The farmers, ou their way to Lvons,
were thrown backwards by the violence of the shock.

On

MEDICAL ELECTRICITY.
we extract the following article from
Physik, Neue Folge, KSH, part 5.

this subject

Annalen dor

Gilbert's

" In the battie of
, an oincer in the French service
was knocked down by a cannon ball which passed very closely
over the crown of h's head. His soldiers who had a great regard
for him, immediately carried him off the tiehl to a place of
safety.
The cannon ball had, by the rapidity with which it
flew, given such a shock to the head that the tongue was as if
shrivelled up, and was reduced into such a small compass that
it could scarcely be perceived.
It was impossible for him to articulate any sound, and he had completely lost the power of
speecli.
Medical officers of various coimtries attended him., and
did all they could for him
eight months were passed in this
melancholy way, and at length all Lopes were given up of re:

covery.

" The use of electricity was then recommended. lie was
conveyed to the medical institution in the Palais de la Coitr at
Brussels, and the superintendant, Dr. Zimmerman, undertook his
treatment.
During the three first days he was electrified daily
for three quarters of an hour at a tiuie, and also received what
is termed tiie electrical bath, without the slightest appearance of
improvement. On the fourth day he was twice electrified, the
first time in the morning fasting and the last in the afternoon,
when a strong perspiration came on. In this way the process
was contimied for eight days; and at every application the sweat
fell from him like drops of rain.
Immediately the tongue began
to appear and to move,

some use of

"
was

and the patient seemed also

to enjoy

it.

In pro|)ort!on as this

member

freed from the restraint

its natural size and
bad suffered, the paand in a few days was

recovered

under which

tient recovered the use of his limbs also,

it

move about. A perseverance
ment ultimaldv completed the cure."

able to articulate and

in the treat-

MINK-

—
SOS

Mineralogy .—Spurzheim' s Lectures.

—

Vatenls.

MINERALOGY.

We

have

received several letters

respecting the

proposed

subscription for collections of petrifactions issued by the Minero-

Hanau, and shall lose no time in writing to
our correspondents in Germany to ascertain more particulars and
how they can be transmitted to this country.

logical Society of

DR. SPURZHEIM

We

ha\^e this

S

LECTURES ON CRANIOLOGY.

month continued with much pleasure our sketch
now in course of dcUvery by this accomplished

•f the lectures,
and j)opul"Sr candidate for philosophical fame. Dr. Spurzheim,
although a foreigner, ))ossesses a thorough knowledge of the
English language and literature, and his demonstrations are,
therefore, luminous and eloquent beyond expectation.
His
audience consists of the mo&t eminent professional and scientific
characters of the metropolis, and not a few elegant and enlightened females occasionally grace the benches of his lecture

foom*.
RUSSELL INSTITUTION.
Early in January, Mr. Singer will commence a Course of
Lectures on Electricity and Electro-Chemistry, at the Russell
Institution.

These Lectures will include the most recent incpiiries, and are
to he illustrated by Mr. Singer's powerful apparatus which has
heen considerably improved and extended for tiie occasion.

NEW

LIST OF PATENTS FOR

B.

L. Mertian,

of London.

INVENTIONS.

— For a

method of extracting

matter from substances capable of affordCommunicated to him by a foreigner residing

jelly or gelatinous

ing the same.
abroad.
July 12.
J. Dawson, of Dublin.
For certain means of communicating motion to bodies either wholly or in part surrounded by
Hvater or air, by the reaction of suitable apparatus upon the wa-

—

ter or air.

— July

'

—

16.

—A spring hinge doors and
G, Dmniage,
Hammersmith. — Method of rowing
— 26.
H. W. Vandercleft, of High Holborn. — Method
and
whale and
— 26.
J.

Smith, of London.

for

gates.

July 16.

of

pelling vessels.

or pro-

July

of purifying

refining

seal oil.

* Dr. Spurzlicirn's next course

"Ho. 11, RutliboDC Place.

July

will

commence

—Terms Three Guineas,

in

February next, at
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—

ImproveA. Hill, of Plymouth iron works, Glamorgan.
ments in melting and working of iron. July 2G.
Improved process of makVV. Jonson, of Hall Farm, Essex.
ing salt.
July 26.
W. Doncaster, of Charles Street, Cavendish Square. Improvements in navigating vessels ; a hydrostator or mill ; acceJuly 26.
lerating the motion of carriages ; and a dining table.

—

—

T, Sykes of Sheffield.

— Im])rovements on

fire

—

arms.

Aug. 4.

Upper Thornhaugh Street. A machine for
combing wool, hemp, flax, cotton, &c. Aug. 4.
Making ships govern^ J. Thomson, of Yarmouth, Norfolk.
J.

Collier,

of

—

Aug. 4.
Separating insoluble subE. C. Howard, Mary-le-bone,
stances from fluids.
Aug. 4.
A machine for rais^
T. Michell, of Upper Thames Street.
ing water with less power than hitherto, for the impelling of
Aug. 4.
machinery.
T. S. Pauly, of Little Charlotte Street. Improvements
Aug. 4.
fire arms.
G. Courtakl, of Braintree.
A spindle for the matmfacture of
Aug. 4.
silk thread.
S. Erard, of Great Marlborough Street.— Improvements ii*
able.

—

—

—

m

—

musical instruments,
.'^ug. 4.
M. Larkin, of Blackwall. Improvements in ship's windlasses.

—

Aug. 16.
H. \V. Vandercleft, of High Holborn.

—

A walking-staff to
contain a pistol, powder, ball, telescope, pen, ink, paper, pencil,
and drawing utensils. Aug. IJ.
R. Salmon, of Woburn. Machines for making hay. Aug. 22.
Improvements in maJ. and G. Dickenson, of Nash Mills.
chinery for making paper.
Aug. 24.
J. Penny and Joseph Kendall, of the county of Lancaster.-—
Making pill and other small boxes. Sept. 8.
VV. Lister, of Paddington.
Improvements in a machine for
Sept. 21.
separating corn or seeds from straw and chafT.
Improvements in a loom
J. and P. Taylor, of Manchester.

knife,

—

—

—

—
—

weaving. Sept. 21.
VV. E. Sheffield, of Somers Town.
Improvements in manuSept. 21.
facturing copper and other metallic substances.
Improvements in manufacturing
J. Dobbs, of Birmingham.
Sept. 21.
machines for cutting and gathering in grain.

for

A. F.
types.

—
Didot, of Holborn. — Improvement

Oct. 3.

—

in

making printing

A. Shaw of Leicester.
Apparatus for the better cutting
window, plate, and sheet gldi'i. Oct. 3.

«?f

W. Samp-
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— Improvements
of Newbury, Berks. — Improvcmeuts

W, Sampson,
Oct. 3.

ter.

R.

Piiilips,

of Acorn Street.

for raising

wa-

in a plough.

—
—

J. Lono'hnrst, of London.
An ajolian organ, or barrel organ
with a self acting swell.
Nov. 1.
.1. Walters,
of London.
Improvements in the construction
and fastening of frame timbers or binds of ships, whether building or under repair.
Nov. 10.

—

W. Howard,

of Old Brentford.
Improved apparatus or gear
working ships pumps, also applicable to churning, &c.
Nov. 10.
L. Didot, of Paddington.
Improvements in the means for
illuminating apartments or places by the combustion of tallow or
other inflammable materials.
Nov. 10.
W. Benicke, of Deptford. An improved method of manufacturing verdegris.
Nov. 12.
E. Massev, of Coventry.
Chronometers and pocket watches.
Nov. 17.
H. Hall, of Golden Square. Improved method of preparing
and spinning hemp, flax, &c. communicated to him by a foreie,ner, residing abroad.
Nov, 17.
R. Barlow, surgeon.
A machine or instrument called the
hycirostatic self-blowing machine.
Nov. 22.
for

—

—
—
—

'

—

Meteorolonical Ohaervations made at Claplon in Hackney^
from October 20, to November 10, 1814.

golden
— Much
showers
2 — Much cloud
damp warm
and cu— Misty morning; warm day with
fnuU
dry
Barometer. SW.
with
wind and
—
dense appearance, and
though clouds
windy,
Westerly wind.
Cloudi—
with cumulus,
came on
SW*.
the evening,
by a
but
— Small and mist during day;
Oct. 20.

cirriis ;

gentle

;

fine

sunset.'

Star-light night.

Oct.

1

;

day.

.

;

Oct. 22.

cirri

fair

a

night,

Oct. 23.

falling

rain,

of

Fair,

clear cool night.

Oct. 24.

ness

ciimulostralus. Sec.

Fair,

followed

in

Oct, 25.

rain

* Tiie manner

rainy night.

clear night,

which the raven croaked yesterday indicated that rain
This hird has quite a different voice in rainy from what
"it Las before fine weather,
and it becomes thereby a good presage of the
atmospheric rhani^es; a circumstance noticed of old by Theopbrastus, and
inscrli.d byAratus m his Poem of Progiiobtitks.

would soon

in

fail.

Oct.

made
the light of

tlie

moon and

at Clapton.

stars

SOf)

A

was rather dun.

small fire

balloon launched at eight o'clock, woit for about two hundred
feet almost perpendicularly, then took first a slow course to S.
and then to E. when it ascended very high. Thermometer
11

P.M. 34°.

—

Cloudy day, with small rain ; fine moon-light night,
with light flimsy confused cirrus. Cool air again to night.
Oct. 26.

Therm.
Oct.

1 1

o'clock 38°.

27.— Fair.

—
—

Wind westerly.
Fair morning; damp day.
Oct. 28.
Clear sky early, but misty below, then small ram.
Oct. 29.
Bv night confused masses of cloud moving before the moon
rapidly, showed that though calm below, the upper current was

Wind below

soon followed. At 1 1 P.M. TherBarometer 29-80. W.
Fair and warm ; much cirrus, and at night flimsy
Oct. 30.
cirrostrative clouds in the lobated form ; a corona lunaris at
time.
Thermometer 11 P.M. 44°. S.W.
Clouded chiefly, and warm; gales at night.
Oct. 31.
Nov. 1. Clouded. Easterly wind.
Nov. 2. Clouded, with a little small rain. E.
Nov. 3. Cloudy morning ; the day cleared, and the night
was cold and clear. Wind easterly.
Nov. 4. Some gentle showers ; wind E ; rain at night, wliich
was dark.
Nov. 5
Small rain, with unpleasant cold air all day. Easterly

pretty strong.
mometer 49^.

—

—
—
—
—

—

.

wind.

—
—

Nov. 6. Fair day ; windy at night.
Nov. 7-— Clouds and sun ; cool clearish night
Bight.

:

lightning by

—

Nov. 8.
Fair morning ; a smart thunder shower with hail
about 4 P.M.; wind became N.W. About six my brother saw
a hirge meteor moving in an undulatory course and ending by
apparently going into a cloud.
A^ov. 10.
Electric air; much and various cirrusjSic; hazy

—

below.

Wind

Clapton,
10, 1814.

N«v.

westerly.

Thomas FoR«TER.

METEono-

Meteorology,
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meteorological table^

By Mr. Carv, of the StranO,
,

For November 1814.

Thermometer.
Height of
DaVs of
Month.

Oct.

Nov.

the Barom.

Inches.

43
42
29 44
30 43
31 44
I
47
e 46
3 41
4 34
5 42
6 34
7 35
27
28

8

37

46
44

51

34
49
48
52
53
43
47
46
42
46
46
47

43
44
50
46

40
36
42
38
38
46
38

Weather.
u J3

J-

Cloudy

24
33

29-86
•89
'66
•88
•92

Fair

Rain
Cloudy
Cloudy
Rain
Rain

13
18

•97

3000
•01

31

Fair

2990

22

•78
•89
•72
•32

Cloudy
Rain

13

Fair

24
20

Fair,

Fair

thunder in
the evening.

9 36
32
32
11
12 50

10

isl

I4|

15
16
17

46
46
49
43
42
46

36
32
45

46
44
46
52
46
52
32
50

46
40
47
43
41

46
47

51

52
53

18
19 46
20 35
2l| 37
22) 20
231 27

40
39

37
30

35

30
36

29
47

38
30

24!

23I

iQ.B.

40

40

The

40
1

49

•59
•90

24
30

Fair

30^12
29-88

27

Fair

•98

29
20

Fair

•99
•72
•87

10
24

•91

22

Fair

•62
•33

23

iFair

57
•62
•70

O

Fair

O

20
15
18

•72
•80
•50

Barometer's height

Fair

o

Small

rain.

Cloudy
Stormy.

Fair

ISmall raio.
JFair

Fail

IFoggy
{Foggy
iSmall rain.

is

taken

at

one o'cloik,

:

[
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LXIII. defections on the Inadeqtiacy oflhe principal Hypotheses
to account for ike Phcenomena of Electricity.
[Continued iVom page 350.]

About

the year 1733,

M. Du

pelled a piece of gold-leaf by
to repel

it still

Faye, having electrified and re-

means of excited

glass,

attempted

further with "excited copal; but contrary to his

Surprised at this disexpectation an attraction took place.
covery he persevered in his investigation, and observed that *the
gold-leaf when repelled by glass was attracted as well by sealingwax, resin, or sulphur.
From these experiments he drew the follow ing conclusion
" that there are two distinct kinds of electricity very different

from one another," one of which is found in glass, rock crystal,
&c. the other in amber, copal, silk, and many other substances.
He supposed that each fluid repelled itself, while it attracted
the other; and affirmed that "from this principle one may
easily deduce the explanation of a great number of phaenomena."

Du Faye,

however, after some time relinquished his opinion of
and subscribed to that of Dr. Franklin.
In 1757 Mr. Eeles commenced a series of connnunications,
which he affirms were transmitted to the Royal Society. In
these papers the author revived Du Faye's discarded opinion of
two electric fluids, but modified and extended it so considerably

two

electric fluids,

He applied it
that it might be almost called a new hypothesis.
to the explanation of the principal phaenomena, thus bringing hi-T
doctrines to a degree of perfection which Du Faye had not attempted.
From some unknown causes it happened that Mr*
Eeles's papers were never published in the Transactions of the
Royal Society.
In 1759 an account of some experiments by Mr. Symmer
was read at the Royal Society, from which the author conceived
that the existence of two fluids was rendered probable. He supposed that these fluids by contrasting and counteracting each
other produced the phaenomena of electricity; that they are
that they both exist comessentially different from each other
bined in matter, and when in quantities sufficient to balance
each other that they do not manifest properties but when one
or other exceeds that, the accumulated power exerts its pro;

;

perties.

In 1767 appeared Priestley's History of Electricity, which
professed to give an account of the principal hypotheses that
had ever been promulgated. Under the consideration of two
electric fluids,
the Doctor adverts to the hypothesis of Du

Vol.44. No. 200. Dec. 1814.

C

c

Faye

:

402 Eejlcclions on the Inadequacy of the principal Hypotheses
'^ new modelled by Mr. Sjinmer," and proposes '* to do
more justice," as he expresses liimself, " than has been done
Doctor Priestley then proto it even by Mr. Syminer himself.
ceeds with his improvement on Symmer, and it must be confcst,ed that the statement is precisely the same as that which
Eeles affirms to have originated with him so many years before.
In 1771 Eeles published his " Philosophical Essavs;" in the
preface of which he makes some extraordinary charges against
He begins by noticing the improvement on Du
Dr. Priestley
Faye's hypothesis made by Summer, in the following words
'*At first I really thought tliat this gentleman might have taken
hints from my letters*; but on more mature consideration, I thhik
his own experiments might have led him to this doctrine."
The justice of this acquittal is c-onfirmed by the fact that Sym-

Faye as

it

mer did not pursue the application of his opinions to the explanation of phaenomena in the extended manner which had
been done by Eeles, and which might have been done so easily
had Symmer acted dishonouraldy. Eeles then commences his
charge against Priestlev in the following words " In the year
1767 Mr. Joseph Priestley published his History of Electricity,
in which he attempts to mend Mr. Symmer'8 theory by a supposed theory of his own. But he so regularly supposed the
theory which 1 gave in the following tracts (long before Mr.
Synuner or he thought of it) and used my terms and exj)ressions,
that I cannot forbear thinking that he had better have brought'
my experiments to prove it (since he produced none of his own)
and put my name to it, than to have left it a supposititious theory
of his own. Whether in this he is or is not a plain plagiary,
I must submit to the readers of both."
A little afterwards he
asks, " When any man has read these letters which were addressed to the Royal Society of which Mr. Priestley is a fellow,
must he not think that Mr. Priestley has copied his theory from
them ?" " Had the Royal Society thought fit to publish these
letters, it would have saved Mr. Priestley the trouble of so much
supposing ; but I must take the liberty of supposing that Mr.
Priestley thought I was dead, and that these letters would never
come to light." Mr. Eeles concludes his Essays with the fol" Mr. Priestley has artfully shut me out of
lowing paragraph
his History of Electricity; though all these papers were addressed to the Royal Society, of which he is a member ; and it
appears from the first of them, that my attempt to show that the
electric powers were the cause of thunder was approved by that
Society, and is the only attempt of that kind which stands recorded hi the Philosophical Transactions."
:

—

:

• Sent to the Royal Society, but never publislicd.

In

.

to account for the
III

Phcenomcna of Electricity,

so delicate a question as this
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venture upon no decision.
To suppress the efforts of another's genius, to withhold
the tribute that was due to his merit, to plunder him of
his well
earned honours, and appropriate them to one's self, were an
offence disgraceful to human nature, debasing to science,
and
I

shall

such

as

would be painful

it

philosopher.

When

to lay to the charge of so distinguished a
a train of ideas, with which a person has

been once familiar, is forgotten, he may fall into the same arrangement of thought, should a few of his former ideas be casually
associated, and without a consciousness of ever having
been similarly occupied.
The letters of Eeles might thus have been
read, and (as they were not published) forgotten by
Priestley.
The outline of Symmer might have revived Eeles's opinions in
his mind, without suggesting the real source from
whence they
were derived. On the other hand, it is scarcely possible to sup-

pose that Eeles would declare to the world that these doctrines
were his, that they were explicitly stated by him in letters in
the possession of the Royal Society, if the allegation were
unfounded ; and especially as Dr. Priestley, who was so particularly

had it in his power to ascertain, whether letters containing such doctrines had been really received, and to
contradict the statement if untrue.
From this view of the subject
interested,

It will

probably appear, that

in attributing this theory to

I

have done no more than justice

Mr.

Eeles.

Hypothesis of Eeles.
1
There are two different kinds of fluid called electrical, which
naturally coexist in all bodies, and which while in this state exert no sensible properties.

2. The active state of the fluids is that of separation.
While
separate, each power repels the similar kind, but attracts that
which is dissimilar. If the dissimilar powers, while obeying

their attractive forces, can meet in equal proportions, they condense each other into the form of flame.
The powers after this
condensation occupy an almost insensible compass, and are said
tote in a quiescent state (as in 1).

3.

The

substance of electrics is pervious to each power.
Bodies are said to be electrified when the powers are separated in them.
Thus an excited electric, having received
from the rubber as much of one kind as it gave of the other, is
electrified in one state, while the rubber is in a contrary state.
Such an excited electric will produce on another part of itself,
or on a different body, effects analogous to those of the rubber.
1. Concerning the first principle. Dr. Priestley conceives that
4.

the supposition of two fluids " is far from being disagreeable to
the analogy of nature, which abounds with affinities, and in

C

c

2

which

;
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the principal Hypotheses

which wc see innumenible cashes of siiljstances formed, as it were
to unite with and counteract one another.
Here Hkewise,
ap;reeab!e to the theory of two electric fluids, while those subbtances are in union, we sec uothing of their separate and peculiar powers, though they be ever so renuirkable.
What, for
instance, do we see of the striking properties of the acid and
alkali while they are united in a neutral salt ?"

The analogy, however, of acid and alkali with positive and
negative electricity is not just.
The i>ositivc and negative states
are in all respects the same with respect to themselves and to
all other matter, although different with regard to each other.
But no two

bodies can l>e more dissimilar in their properties
than acids and alkalies they are in fact completely opposed to
each other. It therefore ill accords with our conce])tion of the
simplicity of Nature's operations to suppose tivo fluids of precisely the same effects in creation, and only different when opposed to each other. There is not even one evidence adduced
in favour of the supposition ; and, as shall he seen, it has no
claims to admission on account of its applicabihty to the explanation of pha?nomena.
2. The first part of the second principle, namely, that each
power while separate repels a similar power, but attracts that
which is dissimilar, carries with it an appearance of probability,
when the action of similarly and differently electrified bodies oil
each other is considered, and if the existence of two fluids be
admitted.
This principle is however encumbered with a variety
of difliculties.
Thus, if a pith-ball suspended by silk be electriiied, and brought near an unelectrified ball suspended in the
same manner, the latter is attracted, and after contact is repelled.
Mr. Eeles's hypothesis explains this by the supposition
that t!ie unelectrified ball contained its two different fluids in
combination, or in the state in which they exist in all bodies
that the electrified ball had only onp of its powers, the other
having been abstracted (in a manner that shall be shown hereafter) during its electrization
that \vhen the latter ball was approached, its power attracted the contrary power in the un:

:

and repelled the similar power, and hence the
Here the order of the phaenomena
exists only in the order of the words ; for although the word
" attraction" precede the word " rejiulsion," yet the real attraction and repulsion of the opposite and similar powers of the
balls being coincident, they should counteract each other, and
the balls should remain at test; which is contrary to fact. There
seems but one way of avoiding this inference, which is so unfavourable to the hypothesis, namely, by supposing attraction
to be a power superior to repulsion.
But this supposition is
electrified l)ody,

attraction and

repulsion.

leiidereJ
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rendered inadmissihle by other mfepences that may be drawn.
Thus, in charging a pliial, the quantity of natural electricity to be
changed, is, as Mr. Eeles su])poses, equal on both sides. The resistance to the change on each side is the attraction of dissimilar
powers the dissimilar powers combined in the natural state
being on each side equal in quantity and in force of combination,
the resistance on both sides must be the same.
The quantities
on one side attracted, and on the other repelled, are equal.
Now the resistances aud quantities attracted and repelled being
:

equal,

it

follows that the separate

forces of attraction

and re-

beconie more evident when the
theory of charging the Leyden phial comes to be examined.
The remaining part of this principle maintains, that when the
contrary ]3owers meet in ecjual proportions, they condense each
other in the form of flame, and no longer display sensiljle pro-

pulsion are equal.

perties.

phial,

it

This

will

Previously to the application of this to the Leyden
be necessary to consider the quantity of each fluid

will

on the surfaces of the glass. The phial in its natural state contains an equal quantity of each power on its surfaces, and each
During the
surface contains equal quantities of both powers.
process of charging, the action of the electric machine is to
withdraw from the inside one of the natural quantities of either
fluid, and to communicate an equal quantity of a power contrary to what was abstracted, but similar to what remained of
Hence, when a phial
the natural- portion after the aljstraction.
is charged in the usual manner l)efore the negative power, half of
the whole sensible charge must be thrown in from the conductor,
before the negative power can be all drawn out.
From the principle under consideration, it appears that contrary powers in equal proportions destroy each others properties.
Kvery positive spark thrown from the conductor into the phial
must combine with an equal quantity of negative electricity derived from the natural combination, and thus the properties of
the spark thrown in should be destroyed or suspended. Yet
experience proves, that if any quantity of positive electricity, how
.small soever, be thrown into a phial, the surface receiving it
will evince

unquestionable indications of being positively elec-

trified.

3. Goncerning the third principle Mr. Eeles observes, that
Franklin supposes glass to be impervious to the electric jjovver :
he adds, " this may be confuted by so easy experiments that I am
Take a
surprised that Mr. Franklin could have missed them.
piece of bog down, suspend it by silk, then take a pane of clean
sash-ghiss, and warm it, and let the down hang by the side of
it ; then bring an excited electric to the other side of the ghiss,
and the down shall fly off perfectly electrified.— This shows that
the
Cc3
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the powers pass entire through the glass."

ment does not prove

But

this experi-

inasmufh as it is equally exand of the latter mode
plained by the hypothesis of Franklin
of explanation Mr. Eeles does not seem to have been aware.
If positive electricity be thrown on one surface of the glass,
Franklin supposes that it repels a similar (juantity from the
this portion issuing from the glass will enter suropposite side
rounding bodies, and cause them to !.^e repelled. But it is difficult to understand what advantage can arise to the h\^othesis
in question, by the supposition of permeability: on the contrary,
it seems to offer an insuperable objection to the opinions conits

object,

:

;

ceived in the following principle.
4. The chief phaenomenon to be accounted for by this part of
the hypothesis is the charging of the Leydcn phial. This Mr,

Eeles states to be effected in the following manner The electricity thrown into the jar "mIII repel the power of the same kind
from the opposite side of the glass, and attract the different
power from the non-electrics; {i.e. the connection with the
The explanation is more circumstantial in the folground.)"
'^'
When a spark of the vitreous power is taken
lowing passage
into the bottle, an equal quantity of the resinous power goes
from the inside of the bottle to the conductor ; by which means
the bottle is electrified with the vitreous power: but when you
apply a non-electric to the outside of the bottle, part of the
vitreous power goes to the non- electric (/. e. the communication
with the ground) in exchange for an equal quantity of the resinous power drawn to the outside of the bottle, which resinous'
power is held there bv the attraction of the vitreous power oa
the inside of the bottle."
If then the contrary powers are situate on each surface of the
charged phial, and if they strongly attract each other through its
substance, why do they not pass through it and combine, since Mr.
Eeles supposes that glass is permeal)le to each kind of electricity ?
But passing this objection, it will be found that his manner of
explaining the charging of the phial is encumbered with much
improbability and difficulty.
Mr. Eeles states that " the electric
powers are never rendered visible except in their passing from
one body to another, in opposition to each other, when they
condense each other into the form of flame."
In charging it
is therefore manifest, that as long as sparks are seen between the
conductor and the ball of the phial, it is an infallible indication
that the two powers are passing in ojiposition to each other ; the
negative j)ower is passing from the inside towards the conductor,
and the positive from the conductor into the phial. These two
powers necessarily meet and " condense each other into the form
of flame :" they return to the natural state, "and therefore do
:

:
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not exert any sensible action."
If sparks be still thrown in from
the conductor, the phial will soon be charged, and at length will
receive no more.
According to the hypothesis the sparks indicate that the opposite powers are destroying each other, and
their cessation shows the complete abstraction of the negative
power from the fluid natural to the phial. The pliial ought now
to contain no more than tlie positive part of the natural quantity, the negative having been destroyed
so that, when fully
charged, it contains but lialf the quantity that it does when not
charged.
This, which seems to be a fairly deduced consequence
from some of the principles of the hypothesis, is not only improbable as to fact, but even irreconcileable to Mr. Eeles's opinion, for he conceives that the charged phial contains twice the
quantity of positive electricity when charged.
Applying the same arguments to the outside of the phial, the
question occurs, How can positive electricity received on the iiiside from the conductor be able to effect a continual repulsion
of positive from the outside of the phial, when, after being saturated by the negative power derived from the inside, it must
have lost the power of repulsion ? The question becomes stil
:

less answerable, when it is considered that the positive power on
the outer surface was firmly maintained in its place liy the attraction of the negative electricity with which it naturally coexisted.

But even if the positive power could be repelled from the
it must be condensed and its properties destroyed by
the negative electricity attracted by the opposite power on the
inside.
Therefore but half the natural quantity can remain on
the outside when the phial is fully charged, and nothing addioutside,

tional could be acquired.

The

principal objection

Mr. Eeles supposes that

and the
positive

last

now remains to be

and negative

stated.

electrics

exist

cornbined, constituting the natural state of all bodies.
He has
endowed both fluids with the powers of attraction and repulsion:
and he has given data from whence may be inferred an equality
of force in the powers of attraction and repulsion. Yet in his

explanation of the Leyden phial, he supposes that when a quantity of one power is thrown on one surface, it repels an equal
quantity of the same power from the opposite surface, a contrary

power supplying

its place.
If the two electrics have so great an
did the power thrown in on one side overcome
the attraction of the similar to the contrary power naturally coexisting on the other side ?
Why should not the natural combination remain unaltered, when it was maintained by a force

attraction,

why

equal to that which endeavoured to effect a separation of its
component electricities ? No more should an additional quantity of the positive fluid separate the positive from the negative

C

c 4

fluid

Memoir on

408

vojious Combinations of Gold.

fluid of another portion, than a salt should be decomposed by a
simple addition of its own acid or base.
In fine, it is not philosophical to suppose that either fluid can displace another portion of itself, without having any more power to do so, than the
displaced fluid had to resist such a change.
In defence of this principle it might be urged, that the superior
])ower of the sparks thrown into the phial from tlie conductor
depends on their superior intensity.
But beside a great many
other arguments that might be used, it must be observed that
the intensity of the spark which enters the inside, and that of
the tpark which leaves the outside, are supposed to be equal.

Conclitsloit.

have concluded my statement of the principal objections
which I considered as applying to the doctrines of electricity at
present received.
Upon either of the two preceding hypotheses
are founded all the explanations that have since been given of
electrical or Galvanic phasnomena
and upon these also depend
the calculations that have been made by the celebrated philosophers Cavendish and /Epimis.
The task which I endeavoured
to accomplish was, to investigate whether or not the fundamental
principles of either of these systems would in a reasonable degree be consistent with themselves and with phaenomena ; conI

;

ceiving,

if

they did not, that calculation was in vain, and that

them to modern discoveries ended but in deHypotheses are perhaps on the whole of no use: experimental researches seem to be rather encumbered than assisted
by them and it is absurd that they should be retained wh.en
they are contradicted by the facts which ihey were intended to
explain.
It were more conducive to improvement to relinquish
such suppositions and deceptive knowledge, and to banish without respect to authority every thing that deviates from the standard of reason and experiment.
all

applications of

ception.

:
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varinns Combinations of Gold.

By M. Obeucampe*.
xxLTHOUGH

gold has long been a favourable object of chemical
its properties are perhaps as little known as those
of any other metal.
Bergman and Lewis were the first who
research, yet

threw some light on its history. Afterwards Proust, and latterly
Vauquelin, furnished new observations on this subject, but they
still left much to be desired.
In fact, it was still doubtful
>vhetiier gold was susceptible cf being combined with sulphur j
*

Atifnaks

(le

Vkimitf No. 239.

and

:
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and chemists were ignorant whether it forms several oxides, of
the manner of preparing them, of the quantity of oxygen that
enters into them, and of the various circumstances that accompany
the precipitations of this metal.

To

solve these questions

principal oljject of this memoir, which

may be

is tlie

serviceable, as

preparations of gold appear to be coming into use in medicine.

Dissolution of Gold.
best solvents of gold are nitro-muriatic acid and oxyM. Proust has observed that muriatic acid will,
muriatic acid.

The

in time, also dissolve

it,

if

heat be employed, especially

if it

be

previously well divided, as by precipitation by sulphate of iron
Nitric acid has but little action on this metal
at a minimum.
nitro-muriatic acid is generally employed : but I prefer the oxyit gives a more pure solution, and with
redundance of acid. 1 have remarked that when the solution has been exposed to heat, to render it less acid, that its
golden yellow colour has passed to a deep tint of a brownish
red, and that it retains this_ colour, though proportionably
weakened, when diluted with water. Tlie nitro-muriatic solution, when deprived of the excess of acid by evaporating to dryness, presents the same result ; which proves that the orange

muriatic acid, because
less

yellow colour of solutions of gold is owing to excess of acid.
By saturating them with potash or soda they become red, as
wlien exposed to heat.
Precipitation of

Gold hj Hydrogen.

If a stream of hydrogen gas be made to pass for some time
through a diluted solution of muriate of gold, it assumes a fine
purple-red colour like that of wine, without forming any precivessel
I
left some of this for a long time in a glass
pitate.
No sensible change took place in the cohermetically closed.
botlour, but an extremely light precipitate was formed at the
tom of the vessel, which at first appeared purple, but when put

into water exhibited that blue tinge peculiar to gold held in susThe liquid exposed to heat bepension in a metallic state.
came again yellow ; metallic traces formed on the surface, and
the capsule took a violet colour, having all the metallic brilliancy.

The action of muriatic acid did not affect this appearance ; but
tiie
nitro-muriatic acid destroyed it speedily, and had then all
characters of a solution of gold.
Precipitation of

Gold ly sulphuretted Hydrogen.

current of sulphuretted hydrogen gas passed through a soprecilution of gold immediately renders it turbid, and a black

A

pitate
^

is

formed, which
(mickly
J
^

is

perfectly

homogeneous, and
exhibits
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Some consider this as a simple
mixture of sulphur and gold ; but I think it should be held as
a true combination ; for it has a black colour, never produced by a
simple mixture of sulphur and gold ; and when agitated in water
the deposit is homogeneous, which would not be the case with
a mere mixture, from which the gold, being the heaviest, would
precipitate first.
The combination, liowever, is but slight, and
the sulphur is easily separated bv heat.
2*963 grammes of this
tulphuret, exposed to a red heat, left 2-386 gr. of gold; whence
it follows that 100 parts of gold combine with 24*39 of sulphur;
or that 100 parts of the sulphuret contain gold 80"39, and sulphur 10-61 = 100. It is possible that this sulphuret, though
dried witli care, may yet contain a minute portion of water,
\vhich will lessen the proportion of sulphur.
Bucholz states
the proportions in this sulphuret, at gold 82 and suli)hur IS.
The alkaline hydro-sulphurets produce, in muriate of gold, a
hlack precipitate perfectly similar to that from sulphuretted
hydrogen ; but when they are more or less sulphuretted, the
precipitate contains more or less sulphur in excess, and the coexhibits iio metallic particles.

lour

more or

is

less

deep.

Hydro-sulphuret of potash dissolves sulphuret of gold entirely,
and gives it a reddish-yellow colour. By the aid of heat it can
dissolve more.
Acids poured into this solution cause the sulphuret to reappear, by saturating the potash and disengaging
the sulphuretted hydrogen.
Sulj)huret of gold treated with potash loses its colour and
becomes yellow. A portion is dissolved, yielding a solution less
deeply coloured than that of which I have been speaking, and
whicii with the acids exhibits the same jihanomenon.
The yel-

low residue does not dissolve

in muriatic acid, but takes a brown
with nitro-muriatic acid a solution is effected.
Gold is the only metal which does not dissolve in the hydrosul})hurets ; but by the addition of sulphur and the aid of heat

colour

its

:

solution

is

effected,

though with more

difficulty

than that of

j^ulphurct of gold.
This seems to prove that alkaline sulphurets
dissolve gold only in proportion as it is in a state of sulphuret,
or as they themselves are very much sulphuretted.

Precipitation of

The

Gold by pkosphoretled Hydroge?i.

action of this gas on muriate of gold

is very variable :
gold or phosphoret may be obtained at will.
When a current
of this gas is passed through a dilute solution of gold, the first
portions of phosphoretted hydrogen give to the solution a brown

colour, which soon changes to a deep purple.
If the operation
be stoptat this point, a yellow-brown precipitate forms, which is
the gold in a metallic state, and the yellow liciuid is a solution

of
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of gold, mixed with phosphoric acid.
A second portion of
pliosphoretted hydrogen, not sufficient to precipitate all the
metal, would again giTe a similar result.

But

if the precipitate be not suffered to form, and the gas be
passed through the liquid, the colour becomes blackish, and
a black precipitate is formed Avhich does not appear to contain
gold in a metallic state. This precipitate with nitro-muriatic
acid yields a solution of gold and of phosphoric acid ; exposed
to heat it inflames, and leaves a residue of" metallic gold, retaining,
probably, a little phosphorus.
When this precipitate has all
subsided the liquid is left colourless, and contains only muriatic
and phosphoric acids. This precipitate should be considered as
a true phosphuret, since it has a colour never obtained by mixing gold and phosphorus; when agitated in water, is always
still

homogeneous when heated in water, at a temperature which
would melt phospliorus, none of this substance is separated in
globules ; and lastly, when exposed for days to the atmosphere,
gives no white fumes and does not appear to change.
To a«;sure myself by other means of what took place in this
;

case, I poured a very small quantity of muriate of gold into water
charged with phosphoretted hydrogen: the water assumed a
blackish colour, like that of tlie liquid from which I obtained
phosphorus.
Into muriate of gold, on the other hand, I poured
phosphoFetted hydrogen water, leaving an excess of muriate:
the liquid took a fine purple colour, like that from which gold

was precipitated

in a metallic state,

Phosphuret of gold, Hke phosphorus, has the property of precipitating the gold of

its

solutions in a metallic state.

from these experiments, that while any gold remains
in solution, the phosphoretted hydrogen will precipitate it only
in a metallic state; but that, in the course of the operation,
this gold acting in a state of suspension, upon the phosphoretted
hydrogen, passes to the state of phosphoret, and gives a preciIt results

pitate entirely

homogeneous.

Precipitation of Gold by the Mkalies,

The phenomena

in precipitating solutions of

gold by the alaccording to the circumstances under
which they are effected, that it is not surprising that chemists
should differ in their opinions on the oxides of this metal.
Proust says that potash precipitates from the solution of gold
a yellow powder, which is violet when operated on in a large
•piantity of water, but black when washed
excess of alkali, saturation, the heat of ebullition, arc none of them sufBcient, he
kalies are so different,

:

says, to render

him master of

this preparation

:

this precipitate

>vashed.
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aiid dried by the gentlest heat, is nothing more than a
of oxide and metallic gold.
Tliom5,on, quoting Bergman, says that potash forms in the
solution of gold a precipitate of a yellowish-brown colour, approaching sometimes to black, which is insipid, and insoluble in
water.
Vauquelin announces that neither alkalies nor carbonate of
potash form precipitates in a solution of gold, cold, but that by
the aid of heat they precipitate reddish flakes, which he considers as jHire oxide of gold, and to which he attributes the property of being soluble in water, and of having a very sensible
metaUic styptic taste.
I have also obtained, by alkalies, precipitates of very varialjle
colours, according to the diiferent circumstances which I shall

washed,
liiixture

.

descnibc.
1. Having poure-i muriate of gold into a solution of potash,
leaving the latter in excess, an inconsiderable precipitate, of a

colour, was produced.
The litjuid exposed to a
moderate heat deposited a similar precipitate, but still retained

blacliisli-gray

a

(juaiitity

of gold in solution.

With less

excess of potash a yellow precipitate was formed,
separated from the licinid, which was turbid and blackish.
The li([uid, when left to itself, deposited a blackish powder similar to that of No. 1.
2.

v.hich

I

Another experiment prod\iced an orange-yellow precipiTlic liquid, jierfoctlv clear, was of a fine yellow colour,
bordering on red it was alkaUne, but less so than the two preceding.
Ex])osed to a moderate heat, it gave a yellow precipitate of a tihade a little more red than the other.
4. I poured a concentrated solution of jjotash into muriate
of gold, taking care to stop at the point of saturation, and even
ttt leave a slight excess of the nnniate.
A yellow precipitate
was formed, which I separated. By adding to the liquid a great
excess of alkali, I procured a brown-black precipitate.
Lastly: I have, at will, produced either yellow or black precipitates with the same solution.
When excess of alkali is
3.

tate.

:

avoided, or a very slight excess
inciiuing

more

is

or less to orange

:

used, the precipitate

when the potash

is

iii.

yellow,

in great

it is black.
In both cases the clear liquid when submitted to heat forms yellov/ or black precipitates according to
circumstances.

excess,

The

shows that^they are
the cause of these differences.
Presuming from analogy that the differences may be owing to
^'id retained in combination, as in most other metallic pre^
not

variable colour of these precipitates

i<}entieal

:

let us inquire into

parations.

;
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begaij by washing them, until the water by the test
of nitrate of silver ceased to indicate any trace of muriatic acid.
I then treated them with pure potash, and with the aid of heat
parations,

I

I remarked, that the yellow precipitate gradually assumed a
deeper tint, and became at last a brown black, while precipitates
of this colour underwent no change.
By saturating the pota^.h
with nitric acid in excess, and pouring nitrate of silver into it, a

very sensible precipitate of muriate of silver was formed in the
alkalies with which the yellow precipitates had been treated
but that with which the l)lack precipitates had been treated gave

no indication of muriatic

From

acid.

these experiments

it is

by

evident, that the precipitates

potash owe their difference of colour, to the greater or less quantity of acid retained in combination.
The yellow precipitates
retaining a certain quantity of acid ought, therefore, to be considered as true salts with excess of acid, which excess probably

them the solubility and styptic taste observed by Vauquelin.
black precipitates, which may be considered as a true oxide
of gold, appear to have neither of these j)roperties.
Barytes added in excess to a solution of gold l)y oxy-muriatie;
acid, produces a pale-yellow ])recipitate, variable in intensity,
according to the quantity of alkali: it still shows the presence of
gives

The

muriatic acid.
When lieatcd the precipitate swells, becomes
gray; and lastly, brown black, like that procured by potash
it
:

is

now

free

from acid.

The

liquor

still

contains gold in solu-

tion.

Soda, strontian and lime produce analogous results.
precipitates, whether from solutions in nitro-muriatic or
in oxy-muriatic acid, arc always of the same nature when brought
to the black colour by alkalies.
Therefore, in these various circumstances the brown black oxide obtained is identical.

The

Of the

Oxide of Gold,

Having analysed this oxide by heat, and measured with care
the oxygen gas evolved, it resulted from one experiment that
lUO parts of gold take 9-82 of oxvgen: a second experiment
gave 10-21; and a tiiird lO-OO.
'The mean of the three is
10-01; so that 100 parts of the oxide are composed of gold DO'J},
and oxygen 9-10.
These results agree with Bergman's, who states that 100 parts
of gold take 10 of oxygen; but thev differ from others.
Proust's
results Avere variable: in one operation 100 of gold took S-57 of
oxygen ; in a second, the same proportion of gold took 31 of oxygen ; and Thomson announces, in his A])pendix, that 100 parts
of gold always combine with 8 of oxygen, or with some multiple
of

—
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These

differences

may have proceeded from

differences in the degree of purity of the precipitate.

Triple Salts of Gold.

The precipitation by alkalies

affords different results according

to the excess of acid in the solutiow.
Even when we employ a
solution as little acid as possible, alkalies I'onn precipitates in it

but even assisted by heat the precipitation is not comIf the solution be very acid, the precipitate cannot be
obtained cold, uor even hot, but in small quantity.
This is
ejisily explained.
All alkalies possess the property of forming,
v/ith the oxide, very sohible triple salts.
As a proof of this
If we take a solution slightly acid, from which, consequently,
we may by alkalies precipitate oxide, cold, and add to it a sutficient quantity of muriate of potash, or ot soda, or of barytes,
or strontian, or lime, the precipitates uill no longer be obtainEven ammonia, which precipitates gold in the fulminatable.
ing powder, does not form it in a solution to which a sufficient
quantity has been added of muriate of ammonia.
These very soluble triple salts, though not deliquescent, crystallize with difficulty ; nor does the form of the alkaline salts
seem sensibly altered by the muriate of gold combined with
cold

J

plete.

:

them.

Though any

of the alkalies will precipitate the oxide of gold,

with barytes the precipitate

is

most abundant.

Precipitation of Gold hy Muriate of Tin at the
Precipitates

by muriate of

tin differ

Minimum.

much according

to cir-

cumstances. When very concentrated solutions of muriate of
gold and muriate of tin at the minimum are mixed, in whatever
proportion, the precipitate is gold in a metallic state ; but when
the proportion of tin is excessive the precipitate is blackish and
on the contrary, when these solutions are mixed, diluted with
water, the precipitates are purple, but inclining more to violet
when the quantity of muriate of tin is more considerable a circumstance which also causes in the precipitate a greater proportion of oxide of tin.
These different shades are rendered
the precistill more sensible by applying them on porcelain
pitates formed Avhen muriate of gold predominates, give a shade
more or less ro v those from mixtures in which muriate of tin
predominates give a colour bordering on violet.
These precipitates are of a verv variable nature. M. Proust,
hy treating that which he tried with very weak nitro-muriatic
acid, concluded that it was composed of oxide of tin at the
:

—

:

•,

minimum

76, and gold in a metallic state 24.

By employing
the
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the same method of analysis, I found in the very violet precipitate obtained by using an excess of muriate of tin, oxide of
tin (i0*18, and gold 39'S2 ; and in precipitate of a fine purple,
made with excess of muriate of gold, I found oxide of tin 20*58,
and gold 79'42.
From these experiments it results that precipitates by muriate
of tin are very variable, since, vvlien the solutions are concentrated, the gold is always thrown down in the metallic state ; and
that, when the solutions are diluted, the difference in their proportions occasions precipitates equally variable in their composition and properties.

the gold found in them ?
but every thing tends to
show, that if it is not entirely in a metallic state, as Proust thinks,
there can remain in it only a minute proportion of oxygen.
It is difficult

In wliat state

is

to answer this question

;
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Sec.

XiLTHOUGH the following observations afford no positive evidence of the source of that saline efflorescence which is so frequently seen on the walls of subterraneous and other buildings,
and which, as consisting principally if not entirely of common
nitre, long since gave rise to the name
f by which that salt is
most commonly known ; yet as tending to throw some light on
a very obscure part of natural histoiy, they will not, perhaps, be
unacceptable to this honourable and learned Society.
There can be no doubt that the production of saltpetre or
nitre, in the situations above alluded to, had been observed long
before there existed any general inducement to collect it from
those sources ; but after the invention and subsequent extensive
emplo)'ment of gunpowder, it became an object not only to
search out every natural source of the principal ingredient of
that important compound, but also to investigate the circumstances of its production ; for the purpose either of accelerating
the natural process, or of imitating it by artificial means.

The usual and almost exclusive occurrence of saltpetre on
walls constructed of limestone, and in situations exposed to animal and vegetable effluvia, in all probability led to the empirical
practice of heaping together the mortar and refuse of old buildFrom
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ings with putrescent animal and vegetable matter ; from a mixture of which kind, after exposure for a sufficient length of time
to the action of the air, a quantity of nitre may usually be ob-

tained by lixiviation but it would be a question of mere curio*
sity, on this occasion at least, to investigate the origin of the
practice.
The intention of the present paper is to state the result of a series of observations made during the last year, on the
connexion that exists between the natural production of nitre
:

In detailing these observaof the atmosphere.
be convenient to give previously a description of the.
laboratory of the Ashmole Museum, in which building they were
principallv made: nor shall I be afraid of being thought too
minute in this description, or in any other part of the following
detail, by those at least who know tiie precision that is requisite
in every induction, which like the present rests on phaenomena
of an obscure and equivocal nature.
The Ashmole Museum, which was built by Sir C. Wren in
the reign of Charles the Second, is an insulated building, constructed entirely of calcareous freestone, and consisting of three
stories.
The lowermost of these stories was originally designed
for, and has constantly been used as, a chemical laboratory.

and the

slate

tions, it will

The pavement

of the laboratory, on its eastern, northern, and
about nine feet below the level of the street in
which the Museum stands ; on its southern side it is on the
same level with an area, about ten feet in breadth, which in
part occupies the site of the ditch of the old town, and insulates
a quadrangular projecting part of the whole building of the
vvestern sides,

is

Museum. The laboratory itself is a single room sixty feet in
length from east to west, and twenty-five in breadth ; having an
arched stone ceiling, the centre of which is seventeen feet above
the level of the pavement.
The walls of this room, which are
nearly three feet in thickness, are constructed of squared calcareous freestone, which I have reason to believe was dug from

a quarry near Burford, and is technically called Windrush stone,
from the river of the same name. There are four windows in
the upper part of the north side of the laboratory, formed in the
curve of the arched ceiling the dimensions of each of which
are five feet by four and a half.
There is no window either on the eastern or western side of
;

the laboratory.

On

the south side lihere are two windows, one at each exand these win;

tremity, looking into the area above described

dows are placed
diate

at the usual distance

from the ground, that

is,

and all that part of the south side intermeto these two windows separates the laboratory from the

about three feet

:

quadrangulac

—

7

:
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quadrangular projecting part of the whole building of the
seum already mentioned.

lyin-

Tiie saline efflorescence takes place most copiously on the
it occurs on various parts of it from nearly the

north wall, and

level of the pavement to within three or four feet of the centre
It takes place also, though not so abunof the arched ceiling.
dantly, on the east and west walls ; and also at the eastern and
western extremity of the south wall ; but it is worth noticing,
that I have never seen it on that part of the south wall which is
common to the laboratory and the attached projecting building
It is true that there are chimneys in this wall
of the Museum.
connected with fires that are lighted daily but this circumstance does not seem sufficient to account for the absence of the
nitre, because its formation takes place in another part of the
;

laboratory equally near a chimney, and in w^hich, from being inclosed, the temperature of the air is always considerably higher.
It is also worth noticing, that between the highest and lowest
points of its appearance in every part of the building there are

intercepted spaces entirely and always free from the least deposition.
I may here mention that the occasional formation of nitre is
observable in many other buildings and parts of Oxford, besides
the laboratory of the Ashmole Museum ; as on the wall, called
Long Wall, which bounds the park of Magdalene College to the
•w'est
on the exterior surface of the south wall of the Theatre
on the exterior surface of the three walls of the quadrangular
very abundantly on
projecting part of the Ashmole Museum
the inclined base of the windows of the Examination School,
and also very abundantly on the west side
looking to the north
of the wall, which separates the square of the Schools from the

—

—

—

arched way leading from thence to the Theatre and Convocation

House.
It has been observed repeatedly, that the presence of lime is
necessary to the natural production of saltpetre ; and in all the
foregoing instances the stone on which the saline efflorescence
have
I
takes place is the common limestone of Oxfordshire.
only once observed its formation on the surface of a brick wall
but in that instance the substance of those bricks on whicli the

nitre

appeared had cnunbled away to some depth

;

and

if this

destruction of their texture be owing to the presence of an unusual proportion of lime in the clay of which they are made, (a
supposition not improbable, since many parts of the stratum of
clay from which bricks in this neighbourhood are made do contain an unusual proportion of lime), the reason of the exception
in the case of this brick wall will correspond

with

tlie

truth ot

the general observation above stated,
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The

following circumstance is particularly deserving of notice*
part of the north wall of the laboratory, on which saltpetre
usually cfiloresced, having been covered with wainscot some

A

months

and the wainscot having been painted with com1 was surprised after a time in observing an
efflorescence on particular parts of the paint, similar to what
might have been expeete«l on the wall itself. Where this effloreseence had taken place the paint was loosened from the
wainscot, and might be readily peeled off in small flakes.
The
.saline particles of which this eHloresceuce consisted I at first
supposed to be nitrate <jf leail but upon examination in various
ways no trace of lead could be found in them, and they exhi-i
bited the principal characters of conunon nitre they deflagrated,

mon

since,

white paint,

;

:

lor instance, with charcoal, leaving a deliquescent alkaline re-

siduum.
Many weeks have elapsed since that saline efflorescence was brushed off, but I have not vet observed any renewal
of

it.

Though

me

the production of saltpetre had been pointed out to

Ashmole Museum as long since as
the year 1S02, I was prevented by manv circumstances from observing with any degree of regularity or precision the phienoin the laboratory of the

mena

of this natural process previously to the connnenccment
of last year; about which time having carefullv brushed away

the whole of- tlie saline efflorescence from a part of the north
wall situated I)elow the level of the street, and very imperfectly
exjjosed to the liglit, I was surprised by the fact of its (luick re-

appearance.
It was brushed away at the end of January ; but
within three days it had again effloresced in sufficient (luantitv
to present that appearance of hoar frost, or down, or mould,
^vhich is very characteristic of the manner in which naturally

formed saltpetre

is

ofi;en

accumulated

;

and which a person,

utterly incapable of judging of the real nature

described at the time by the term

of the substance,

" damp."

I was still more surprised, however, in observing after a few
days, that the quantity of tiie saltpetre was apparently very much
diminislied; and that at the end of eight or ten davs there was
scarcely any appearance of it remaining: though there was no

reason to suppose a particle had either accidentally fallen to the

ground or been intentionally removed.
The same part of the wall was again brushed perfectly clean,
and I continued to make daily observations in expectation of a
renewal of the process ; but no new collection was perceptible,
excepting in the form of a very few detached and minute capillary crystals, till the IGth of March; on which day, having been
absent dirisig the whole of the 1 4th and 15th, I found a more
abundant accumulation than in the preceding instances.
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was an obvious supposition that the rejMoductlon of the
nitre was connected witli some change in the state of the atmosphere and it is to be remarked, that its first-mentioned appearance took place in frosty weather, and that its reappearance
about the Gth of March liad been preceded by a frost of a few
days ; whereas during the intervals in which it disappeared and
was not again produced, the weather had been mild. The wall
was again brushed quite clean on the 16th of March; between
which day and the 4th of April a considerable quantity had
again collected on the same part ; the process liaving been more
rapid during the last four or five days, which were cold.
On April the r2th the front of this part of the wall was renewed by scraping, for the purpose of observing what would be
the effect of a fresh surface, and before the 25th of April nitre
had formed on many parts of this new surface but having first
increased and then continued stationary for soniC days, it began
It

:

1

;

to diminish about the beginning of May, the state of the air having
been very moist during the two or three preceding days.
About the middle of May 1813 1 selected several distinct
parts on which the spontaneous formation of nitre usually takes
place, some within and some without the building of the Museiun, and began to make daily observations on tiie phaenoniena
of that process, which I noted down at the time: but as a register of this kind v.-ould l)e unnecessarily tedious in its recital,
I shall beg leave to give the following general results of those
observations ; requesting it may be kept in mind, that
do not
presume to lay a greater stress on them than is proportional to
the short period of time and the circiunscribed space in which
they were made.
It aj)j)ears then from the observations 1 have hitherto been
able to make, that the spontaneous formation of saltpetre is,
generally speaking, much more extensive and rapid in winter
than in summer, whether it take place on the interior or exterior of a building
thus during the period of the cold weather
in January 1814, it became visible not only on parts of the walls
where I liad never before observed it, but even on the pavement of the laboratory. The part of the pavement on which it
appeared is adjacent to tlie north wall ; but as the greater part
of the pavement is covered by a flooring of wood, it is impossible to say whether or not it took place on other parts also. The
stone forming the pavement is the same kind of limestone as
i

:

that of vvhich the walls are Imilt.

Again, whereas in sunnner its reproduction is most rapid and
extensive in proportion to the degree of light ])resent, the reverse of this (though not imiversally) takes place in winter.
Whercver the saline clilorei-cencc iu qucbtiou occurs, the sur-

D
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stone becomes permanently discoloured, as if from
the effect of damp ; but this discoloration is merely superficial.

face of

ttie

If these

discoloured parts be wliitewashed, the process still goes
is gradually detached in flakes
but
it is difficult to ascertain whether the nitre is formed on the
whitewash, or on the wall which it covers ; though probably the

on

;

and the whitewash

:

latter.

When

the spontaneous formation of nitre takes place slowly

and in a sheltered situation, it is at first visible in the form of
minute prismatic crystals, which usually project from the surface
of the wall nearly at right angles
but sometimes they are scattered in diflfercnt directions, lying upon its surface so lightly as
;

scarcely to appear in contact with

it.
In general, however, the
appearance in extremely minute
capillary crystals, either accumulated in groups, which resemble
recently fallen flakes of snow, or investing the wall like a fine

saline efHorescence

makes

its

down.
During the severely cold weather of January 1814, it appeared in some places in the form of minute dense grains closely
aggregated %vhile in others it still continued to wear the appearance of down or wool and the local circumstances most
obviously connected with this difl^erence iri the manner of crystallization, were the presence of a greater degree of light, where the
granular deposition took place, and a less degree of shelter from
;

:

the influence of cold air.
In some instances the production of the saltpetre is accompanied with a disintegration of the substance of the stone on

which

formed

it is

:

but

this

circumstance

is

only observable on

stones of a loose texture.
The shortest interval I have observed between the time of

its

having been brushed away and its reappearance, is four hours :
but it was then in full efflorescence, and would probably have
been visible much earlier. The observation was made on No-

vember the 1 7th, about midnight : there had been
niidlde of the day, and the night was frosty.

The spontaneous formation

snow

in the

of nitre takes place indifferently

on the surface of the stones composing a wall, and of the mortar
by which those stones are cemented and near the close of the
;

late frost,

observed

time on the surface of a partition consisting entirely of laths plastered over with the mortar
or stucco commonly used for that purpose.
It accumulates in greater quantity on some parts of a given
surface than on others ; and this difference in the degree of its
accumulation, is probably connected with some slight difference
in the texture or composition of the stone on which it is formed:
for I have repeatedly observed that after a careful removal of it,
I

it

for the first

its

;
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reproduction takes place to the same proportional extent in
same parts and this diifercnce in the degree of the efflorescence often takes place not by a gradual transition, but as
abruptly as if the line of separation had been marked by a graver
so that the part of the surface on one side of the line shall be
almost totally devoid of any efflorescence, while on tlie other
its

the

:

it shall resemble the accumulation of hoar-frost on the small
branches of a tree.
The saltpetre formed in summer scarcely appears to contain
a particle of any calcareous salt that i'ornied in winter contains
most evident traces of such a sak, tJiough probably even in winter the amount of this is not much above one part in two hundred of the whole mass.
A frosty, clear, and dry state of the atmosjjhere is particularly
but there seems
favourable to the natural production of nitre
to be a limit to its formation, on the same spot, even under the
most favourable circumstances ; the quantity of the nitre not
continuing to increase after it has proceeded to a certain ex-

side

:

:

tent.

In a moist state of the atmosphere the formation either does
not take place at all, or goes on slowly : and if that state of the
atmosphere which is unfavourable to the production of nitre
continue a sufficient length of time, the nitre already formed

At the commencement of these observaattributed the occasional disappearance of the nitre to its

gradually disappears.
tions

I

mechanical removal from the wall, and supposed that it must
have been by accident brushed off: but repeated observations
convinced me this was not the case, its disappearance proceeding
as gradually as its previous appearance ; besides which, had it
fallen from the wall, I should most probably have found it on
It afterthe pavement beneath, which never happened to me.
wards appeared probable, although I have never met with any
condensed moisture on the surfaces submitted to the foregoing
observations, that the a([ueous vapour precipitated from the atmosphere in the state of it above alluded to, might dissolve minute particles of the nitre, and be absorbed with them into the
substance of the wall ; but on this supposition nitre ought to be
found in lixiviating a portion of the stone taken near the surface.
1 have however made the experiment without detecting any nitre
But, in opposition to the idea of the
absorption of the nitre into the substance of the stone, I found
the efflorescence disappear in more places than one during tlie
severe frost of the present year (1814), at a time when, from
the temperature of the stone, if not of the air also, the aI)sorptif)n here supposed could not Iiave taken place ; since, that tem-

in the stone so taken.

perature being below the freezing point, the atjueous particles

D

(i

3

would

;
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would by congelation have been rendered incapable of dissolving
the nitre.
deserving of notice, that such a spontaneous disappearnitre, as has been just mentioned, took place antecedentlv to and during the late heavy fall of snow on January
It is

ance of the

18 and "19.

atmosphebe necessary in the natural process under consideration,
I selected a part of the wall on which the iormation of saltpetre
usually takes ])lace to a considerable extent ; and insulated about
a square foot of its surface which had been previously Inushed
quite clean.
It was insulated by means of a plate of glass, the
edges of the frame of which were covered with a cement, so as
to exclude any access of air between the glass and the wall.
As
the dej)th of tlie frame was not more than the tliird of an inch,
the inclosed space contained but an inconsiderable quantity of
atmosplicrical air.
On the following day, October 29, I observed that a formation of nitre had takoi place on the part of
the wall within the glass, but that it was not so extensively diffused, nor so abundantly deposited, as had been usual before the
application of the glass ; and the crystals, which were distinctly
prisniatic, were mucli more accurately defined, and larger, than
J had ever before observed them ; in consequence, probably, of
the tranquil state of the medium in which they were formed.
On the day foliowing, October oO, the quantity was increased
but it remained stationary from that time to November 12, when
it began to dinsinish ; and on November IG there was no longer
any appearance of it nor did it reappear in the interval between
November IG and 29. In the mean time the efflorescence had
not only taken place on the adjacent parts of the wall in the
Usual manner, but had bceii more than once brushed off and
again deposited, while no increase had taken place in that originally formed within the glass.
Wisliinr; to ascertain vvhetlier tlie free presence of

rical air

:

On November 29, the exterior surface of the glass was, for a
jjurpose to be mentioned presently, covered over with whitewash;
which was not removed

till Janiiary 8,
No observation
1814.
could of course be made on the appearance of the.smface within
the glass during the interval that the glass itself was covered
with whitewash ; but no nitre was visible on the removal of the

whitewash on .January 8. It had, however, reappeared before
the morning of January 10, partly in separate capillary prismatic
crystals which were umch larger than on the former occasion,
and reached from the surface of tlie Avail to the inner surface of
the glass ; and partly in small flocculent tufts; the whole quantity of the nitre formed being much greater than, and the manJ}er

of

its

formation being very different from, that formation

which

-
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which took place within the irlass on Octohcr 20 and SO, Still
the whole quantity was not nearly ecjiial to that which was usually
formed on the bame surface when expo-ed to the free action of
the atmosphere.
The increased quantity however formed in
January, compared with that fonned in Octoher, corresponds
with the observation that the natural production of nitre k much
influenced hy temperature: hut it is worth mentioning, that
while the nitre formed within the glass in January occurred either
in distinctly prismatic crystals or in flocculeut

tufts, that which
was formed on the adjacent parts of the wall was of the granular
character above described in page 420.
Having by the foregoing experiment satisfied myself with re-

spect to the necessity of the free presence of atmospherical air
for the full eflfect in the

spontaneous juoduction of nitre, I wished
the nature of the coimexion between the nitre
formed and the stone on which it is formed and particularly
Avhether carbonate of lime simply would l)e suilicient for its proto ascertain

;

iluction.

I

therefore

made

a nearly liijuid paste with distilled

water and prepared chalk *, with which I covered the ext/'rior
surface of the glass that had been attached to the wall for the
purpose already mentioned: but though nitre was repeatedly
formed in the neighbouriiood of the glass, not a particle appeared on the whitewash during the space of nearly six weeks,
from November 29 to January 8.

The foregoing statement contains the general results of all the
observations I have hitherto been able to make on the present
subject.
I subjoin an imperfect
analysis of the stone of which
the laboratory of the Ashmole Museum is built, and of the saltpetre periodically formed on it ; concluding with a few remarks
on the local differences connected with a more or less extensive
formation of that substance, and on its probable or rather possible source.

The stone of which the laboratory is constructed belongs to
one of those alternating series of clay, and sand, and calcareous
freestone, of which the varieties of Bath stone form nearly the
lowermost strata; and the Headington stone, of which the
greater part of Oxford is built, the uppermost.
It is principally
made up of the debris of small sea shells, but frequently contains organic vegetable remains, and always some proportion of
sand and ochry clav.
Six portions of this stone taken from different parts of the labo* As clialk iometiinrs contains njagncsia, and almost always a small
proportion of silcx and aliiinint, I intend on a future occasion to repeat ttie
«Npcritncnt, usin^j very finely pulverized crystallized calcareous spar, instead of clialk.

D
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ratory, each weighing at least

two hundred grains, were separately
i»ubmitted to the action of a sufficient quantity of diluted muriaacid.
The undissolved residuum, which amounted in no
instance to as much as four parts in a hundred, consisted of a
yellowish brown ochry clay, mixed with a few particles of white
sand, and small laminar fragments of a dirty-white colour, very

tic

much resembling

portions of the siliceous incrustation of the
Small flocculcnt shreds slowly subsided in the
muriatic solution, derived probably from the membranous part
of the shelly matter of the limestone ; for this insoluble residuum, when thrown into red-hot nitre, slightly deflagrated, and
gave out an odour resembling burnt bones and as this residuum
had been collected without the use of a filter, the inflammable
matter could not well have been derived from any other source
than the stone itself.
The muriatic solution contained a small proportion of iron,
and gave a very slight trace of magnesia. So that the composition of the stone may be thus stated :
Carbonate of lime
96
Oxide of iron, sand, ochry clay, and animal membrane
4

Geyser

s})ring.

:

.

.

100
In offering the following imperfect analysis of the saltpetre

produced

in the

situations above alluded to,

state, that the quantities

it

is

necessary to

on which I have hitherto had
power to operate have been very small.

Some

preliminary experiments

made on a

it

in

my

solution of saltpetre

which had been formed during the summer, gave the following
results.

The solution contained no disengaged acid or alkali, and
upon the addition of oxalate of ammonia afforded the slightest
possible evidence of the presence of lime.
It contained minute
portions of sidphuric and muriatic acid.
A portion of it being
evaporated left a mass of crystals which, in their form, as in
all their

other characters, exhibited the properties of nitrate of

potash.

As it is usually stated by writers who speak of the subject,
that nitrate of lime is a principal constituent part of saltpetre
iormed by a natural process, I was much surprised by the very
slight trace of lime evident in the present instance ; though I
had felt assured previously that but little would be found in the
natural saltpetre which I have had an opportunity of examining;
having never observed in it any tendency towards deliquescence.

Having had frequent occasion to suppose that carbonate of lime
much more readily soluble in water than is commonly believed, and having never been able to detach the saline efflores-

IS

cence

—

:

the natural Production of Saltpetre.

425

cence in question from the walls of the laboratory, &c. without
admixture of particles of the limestone, or of the whitewash,

amounting

me

to at least seven or eight parts in a hundred, it struck
that these particles might be the source of the lime rendered

endent by the addition of the oxalate of ammonia

in the solution

I therefore pulverised small portions of calof the saltjjetre.
careous spar, of the common limestone of this country, and of
whitewash and having agitated accurately distilled water, at
the common temperature, with each of these portions, I then
filtered the water, and tested it with oxalate of ammonia.
la
each instance there was fully as copious a precipitate as when
the oxalate of ammonia had been added to an equal quantity of
the solution of saltpetre.
Similar preliminary experiments having been made on some
saltpetre detached from the same part with that already submitted to examination, but formed during the winter instead of
the summer, the same results were obtained, with ibis single difference, that the precipitate ol)tained by the addition of oxalate
of ammonia was much more copious and I found this to be the
case from whatever part of the laboratory or elsewhere the saltpetre had been detached, provided it had been formed during
the winter.
I could not extend the experiment on the saltpetre
formed during the summer, having only reserved a portion from
;

:

one spot.
Judging from such experiments as I have made, it appears that
the saltpetre formed in the situations described in this paper
consists of full 99 parts in 100 of nitrate of potasli ; with a very
minute proportion of some calcareous salt, which is either not
at all present in in the saltpetre formed during summer, or is
present in smaller quantity than in that formed during winter
though even in the latter instance it scarcely amounts to one
part in 200.
The proportion of sulphuric and of muriatic acid, and the
bases with which these acids are combined, I have not attempted
to ascertain, on account of the minuteness of the proportion in
which they evidently exist.
In considering the relative situations of the different parts of
the laboratory, and the other buildings also, in which saltpetre
is naturally formed, it is evident that the efflorescence takes
place only where the exterior of the wall on which it is formed
is either exposed to the direct influence of the weather, or is in
contact with the adjacent ground ; not taking place at all in
those instances in which the wall is neither exposed to the

weather on either side, nor is in contact with the adjacent ground
from which it might be argued, that the effect depends upon the
action

;
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action of the external air, or of the moisture of the ground transmitted through the substance of tlie wall: but the result of that
experiment in which, the action of the air on the interior surface

of the wall having been prevented by the intervention of a glass,
the formation of nitre took place only to a very slight extent, is
in a great mea,sure at variance with such a su])position.
Again though it is evident that the natural prpduction of the
isaltpetre is closely connected with change;?' in the state of the
atmosp!:ere, those changes relating not only to its temperature
but also to the degree of its moisture and barometrical presswe ;
vet a much longer series of observations, and tiicse not partial
like the present, but carried on in various jiarts of the world,
is requisite, before even this part of tlie i)roblcm can be accuTliere still would remain a part of mucli more
rately solved.
difficult solution, namely, the source of the metallic base of the
:

alkali of the nitre.

With respect to this difficult question, if we compare tlie elements present in the composition of the saltpetre formed, with
the eleu\ents of the substances present during

its

formation,

it

seems a reasonai)le conclusion that the j^otassium, or the metalof the potash of the saltpetre,

lic i)ase

is

either a simple princi-

some of the elements present, or that
union of 'two or more of those principles, or
ple of

it

results

of

from the

two or more of

the elements themselves*.
The gross compounds present during the formation of saltpetre, in the instances mentioned in this paper, are atmospherical air and the limestone on which the salt))etre effloresces

and

all

the

component

))arts of

into the following elements

these

may be

— oxygen,

ultimately resolved

nitrogen, hydrogen,

and

carbon, together with iron and the njetallic bases of some of the
earths.

The component

parts of nitrate of potash, of which the ?altunder conr^ideration almost entirely consists, are nitric acid,
water, and potash ; v,-hich may be resolved into the following'
elements oxygen, nitrogen, hydrogen, and potassium and all
these elements are experimentally kn.ovvn to be present in the
situations where saltpetre is formed, with the excejjtion of poj)etre

—

:

tassium.

lu the supposition then that the saltpetre is a product and
not an educt of the above process, since no potash can be de* Tlie terms "clement" and " principle" are licrc used in tlie same retliu early physical philosophers used the terms flT«;;ttT«
They supposed that tlie t'uniier, fhoujili incapahle of decomposition
d^X'"hy common means, were not neccssaiily to he consiriercd as ahsohitely

lation to eucii other as

sir.iple

snhstancLS

:

tho^e ahsolutely simple subbtanccs they expressed by

tiie tetiji aj;^«/.

tected

—
Siratificalion

tected either

m

of Glamorgansli'ire.

the air or limestone,

tlie

427

potassium must either

be contained in a free state in the atmosphere or in the limestone, which from its remarkahle attraction for oxygen is inadmissible or it must be a component principle of some one of
or Lastly, it must be itself a compound of
the elements present
two or more of the princi])les of those elements, or of two or
more of the elements themselves.
But I am aware that the saltpetre may be considered as an
educt of the process, and that it may possibly exist already
formed in the atmosphere in a state of minute division yet,
:

;

:

the comparatively fixed nature of that salt,
and that no experiments have yet detected its presence in atmospherical air, or in the moisture precipitated from atmospherical air ; and lastly, when we reflect on the probability that
the metals, of which potassimn is one, are compound bodies,

when we consider

the former supposition seems upon the whole preferable to the
latter.

Fcbrimry, 1811.

LXVI.

Stratlfical'wn

of Glamorganshire*.

]\lomHa'm Lime.
J. Hrs rock forms the

of a line

whole of the peninsula of Gower, westward

drawn S.S.E. through Penclawold,

Gellyhir, Littlehills,

west side of Clgne Moor to Blackpill appears again near Pgle
Inn, Cenfig, Skerr, Cornely, Nottage, Newton Down, Cevn
Cribbor, r^ses through tlie 'lias at Ewenny, forms Ewenny and
Ogmore Downs, (ioldcn Mile, Saint Mary Hill, Coed y Mwstor
near Covcburch, Newforest, Llan!)lethian, Pealline, Trecastle,
Lanchaciir, Stalling Down near Cowbridge, Saint Lythians
Down, Courtgrala, Bolston, covered by aUuvia at St. George's
and elsewhere in that valley. Very hard variety at Saint Fagaas.
Hills near Lantrissant E. and W. Lower Garth, Castell Coch,
Lisvane towards Caerphilly, Ruddrey, v/hence at Machen it
'
This last named range bounds the
runs into Monmouthshire.
have
I
great coal basin which will he presently described.
observed no fossil madrepores, but abundance of entrochi ; gaA shallow bed of coarse sandlena is found in various places.
stone rests on the mountain lime at St. Hilary and Lantrytbid ;
beds of white calcareous slate have been cut through in the lead
Manganese has been worked on Newton Down.
mines tlsre.
Cherty blocks may be observed there and on St. Mary Hill.
;

.

* For the localities mentioned
published froai

GhunoPL-Hiisliirc,
Jjlrand,

sketch, see tlie excellent Map of
Survey of G. Yates, by Gary, 181,

in tliis
liic

London.

A

grey
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Stralification

of Glamorganshire.

A grey variety streaked with red and white is worked at the
Mumbles by Mr. Wullis of Swansea, sawn into slabs and polished.
Near Pvle a reddish-grey variety occurs with green and
yellow veins it is very hard, and contains no fossils.
We may
observe it near Coity.
Mytili, chamae, pelices, pectenites, gryphites, &.C. are found in some parts of the mountain lime.
I have
hsematitic iron ore from Lanharan.
The mountain lime rises
on the north side of the county near the Ddinas rock, Brecknockshire.
Here I observed the laminated sulphate of haiyte,
coiitaining small crystals of sulphuret of iron partiallv converted
into green vitriol.
Here two valuable veins of fire clay may be
:

seen.

Red Ground.
Beds of marl,

and white, sometimes with narrow
beds of siliceous freestone, occur at Sully, Lavernock, Cogali,
Porthkcrry, where they pass into blue lias limestone. At Pcnnaith Point, a bold headland, the stratification exactly resembles Aust Cliff, Glocestershire, red rock marl with beds of common and striated gypsum. Barry Island consists of red ground,
lias, and mountain limes irregularly disposed.
The tract along
the coast near Cardiff lies low, consisting of vast beds of pebbles
and gravel protected by a sea wall.
red, blue

Blue Lias.

An

N.N.W. of Bridgend is the most
northern direction where we can trace the lias in Glamorganshire, there it joins the coal-basin at Penyva.
It is seen everywhere at Laleston, Tithegston, Merthyrmawr, where there are
very extensive caverns through which part of the Ogmore river
passes.
It forms the cliffs a little west of Dunraven Castle to
Marcross, Monknath, Boverton, St. Athan, Aberthaw, where it
appears in the form of banks of shingles, Porthkerry tlience to
Fonmor, Penmark, Wenvoe, Lancarvan, Lantrythid, Llancadle,
Flemingston, Saint Mary Church, Landough, Llanmaes, Llantwit. Saint Doiiats, Lisworney, Colwinston.
At Wick Cliffs E. of Dunraven the lias is 200 feet thick,
dipping a little S. About a mile west of Dunraven, the cliffs
assume a different character. A calcareous breccia with nodules
of chert, jasper, &c. (similar to that described by Mr. Gilby,
Phil. Mag. vol. xliv. page 246) underlies the lias for about half
a mile.
The mountain lime rises from under the Sutton stone
a little to the N.W. of the caves.
At Tresilian E. of St.Donats there is also a very extensive cave.
Numbers of fossil gryphites occur in thin seams of clay between
the lias beds, fossil wood in several states, silicified, or burning
A
with tlic smell of Camiel coal, of which it has the fracture.
acute angle one mile

coralline
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unknown to me)

is

often
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met with.

Near Dun-

raven large fossil nautili, and at Llanbletliian delicate casts of
cornua amnionis in calcareous spar. Shells of several other genera
occur less frequentlv. The breccia above mentioned occurs, I
believe, close to the blue lias at the mouth of Cadorton river.
Small ovsters, nearly in a recent state, occur in the seams of
clay between the layers.

Sutton Stone.
or Silton stone which occurs near the Dunraven
of a greyish-white colour, and contains cockles, muscles

The Sutton
caves

and

is

scollops converted into silex.

lime, as

it

contains

much

The rock makes but

siliceous matter.

It

indifferent

bears the weather

Neath Abbey, &c.

well, as the copings of Swansea Castle,

evince.

stone overlies the masses of rock which rise round
and in front of the caves. These masses are calcareous, but
mixed with much argil of a reddish brown or black colour ; and

The Sutton

it is

curious, that

this species of

rock occurs no where

else in

Glamorganshire.

Coal Basin,
This important formation with
coals,

its

valuable beds of different

and argillaceous iron ore, has been well described by Mr.

It comprises all the tract lying
(Pliil. Trans. 1806.)
Martin.
N. of a line drawn eastward from Taybach, along the hills behind Bridgend and Lantrissent to the extremity of the county.
The iron ore is most abundant round Merthyr and at the upper
The picturesque scenes in the vales of
part of Heath Valley.
Tawey, Neath, Dgmore, Rondda and Taaf, lie within its range.
The mountain lime rises to the north of the basin at Castell
Morlais near Merthyr. A valuable bed of siliceous freestone is
met with at Coity ; it lies between-^he coal basin and mountain
At Sutton If mile W. of
lime ; it is also worked near Pyle.
Dunraven a valuable bed of calcareous freestone much used for
ornamental masonry rests upon tlie lias near its junction with

the mountain lime.
Dec.

3, 1814.

LXVII. Some Experiments on the Combustion of the Diamond
By Sir Humphry
and other carbotiaceous Substances.
D.wY, LL.D. F.R.S. V.P.R.L*
.

OiNCE

it has been shown by various accurate experiments, that
the diamoud and conmion carbonaceous substances consume
nearly the same quantity of oxygen in combustion, and produce

• lioiu

tlic

Philosophical Triwisaclions for 1811, pari

ii.

a gas
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a gas having tlie same obvious qualities, a number of conjectures have been formed to exj)l;iin the remarkable differences in
the sensible qualities of these bodies, by supposing some minute
difference in their chemical composition these conjectures have
been often discussed, it will not be necessary therefore to dwell
MM. Biot and Arago, from the high refractive
upon them.
power of the diamond, have supposed that it may contain hyI
ventured to suggest in my third Bakerian Lecture,
drogen.
from the circumstance of its nou-conduciing power, and from
the action of potassium upon it, that a minute j)ortion of oxygen
may exist in it and in my Account of some new J^xperiments
on the fluoric Com])onnds*, I hazarded the idea that it Tuight
be the carbonaceous ])rin<Mple combined with some new light
and subtile clement of the class of supporters of combustion.
M. Guyton de Morveau, who conceived he had jiroved by experiments made fourteen years ago, that common carl)onaceous
substances were oxides of diamonds, from his last researches,
conducted in the same manner as those of Messrs. Allen and
Pepys, seems still inclined to adoj)t this opinion, though in admitting a much smaller quantity of oxygen than he originally
supposed in charcoal ; and he considers the diamond as pure
carbonaceous matter, containing, possibly, some atoms of water
:

;

of crystallization.
I have long had a desire of making some new experiments on
the combustion of the diamond and otiicr carljonaceous sub-

and this desire was increased by tlie new facts ascer;
tained with respect to iodine, which by uniting to hydrogen affords an acid so analogous to muriatic acid, that it was for some
stances

time confounded with that substance.
My oljject in these experiments was, to examine minutely whether any peculiar matter was separated from the diamond during its combustion, and
to determine whether the gas, formed in this process, was precisely the same in its minute chemical nature, as that formed in
the combustion of common charcoal.
I have latelv been able
to accom])lish my wishes ; I sliall now have the honour of communicating my results to the Royal Society.
During a stay that I made at Florence in the end of March
£4nd beginning f)f April, I made several experiments on the combustion of the diamond, and of plumbago, l)y means of the great
lens in the Cabinet of Natural History; the same instrument as
that employed in the hrst trials on the action of the solar heat
on the diamond, instituted by Cosmo III. Grand Duke of Tuscany; and I have since made a series of researches on the combustion of different kinds of charcoal at Rome, in the laboratory
' Phil. Trans, for 10M-. part

i.

p.

72— Pliil. Mac:, p.

93.

of
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Academia Lvncei. In the first series I was honoured by
assistance of the Count Bardi, the Director,
and Signior

tlie

tl^ie

Gazzari, the Professor of Cliemistrv at tlie Florentine
Museum:
in the last by that of Sig. Morrichini and
Barlocci, Professois of the College Sapienza at Rome.
In the very-first trials on the combustion of
the diamond, I
ascertained a circumstance that I believe has
not been noticed
betore ; namely, that the diamond, when
strongly ignited by the
lens in a thin capsule of platinum
perforated wi\h' many orifices,
•so as to admit a free circulation
of air, continues to burn in oxygen gas after being withdrawn from tlie focus.
The light

and

"it

affords

steady, and of so brilliant a red, as to be visible hi
the
brightest sunshine ; and tlie heat produced
is so great, that in
is

one experiment,

in which tliree fragments of diamonds weighing
grain only were burnt, a fine wire of platinum
used for attaching them to the tray was fused, RTid
that some time after the
aiamonds were removed out of the focus.
The knowledge of this circumstance enabled me to adopt
a
very simple apparatus and mode of operation
in my researches,
and to complete, in a few minutes, experiments which
have been
suppo«;ed to rcnuire the presence of a bright
sunshine for many
'
hours.

1-M

'

My

apparatus consisted of clear glass globes of the capacity
of from fourteen to forty cubical inches,
having single apertures
to which stop- cocks were attached
a small hollow cylinder of
platiiiuni, which I use in experiments
with the blow-pipe, was
attached to one end of the stop-cock, and was
mounted with a
little perforated capsule of platinum
for containing the diamond.
When the experiment was to be made, the globe containing tlie
capsule and the substance to be burned was exhausted
by an ex:

cellent air-pump,

and pure oxygen gas, made from hvpcroxymuriate of potassa, admitted.
The globe before and after the
experiment was brought to the same temperature
as the water
over winch the oxygen gas had remained.
And Jis during the
short time required for the combustion
there was no sensible
change either

in the

thermometer or barometer, no corrections
the change
;
combustion, was cstimaterl by

for pressureor temperature were
rendered necessary
of volume in the gas after the

means

of a fine tube connected with a stop-cock,
adajited bv a
proper screw to the stop-cock of the globe,
and the absorption
was judged of by the (quantity of mercury that
entered the tube,

which

afforfled a measure so exact that no
alteration, however
mimite, could be overlooked. As the elastic force
of the vapour of
water IS the same at the same temperature,
it was evident, that if
any water formed in these experiments, it would
be deposited as
dew or nust in the globe; ami I am convinced by
direct trials,

that
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that a quantity of moisture not capable of being weighed by a
balance sensible to the ,}g- of a grain, is rendered evident by
deposition on a polished glass surface*.
The diamonds were always heated to redness before they were
-,

introduced into the capsule.
During the combustion of the diamond, the glass globe was
kept cool by the application of water to that part of it immediately above the capsule, and where the heat was greatest.
In the first experiment, three diamonds, weigliing together
1'63 grain, were entirely consumed, in a quantity of oxygen gas,
as much as was necessary to convert them

more than three times
into carbonic acid.

In this case, after the combustion

had once

continued without a fresh application of the lens
till there remained only a very thin piece of the largest diamond
in contact with the capsule, and this by being brought into the
On restoring the globe to its orifocus rapidly disappeared.
ginal temperature, there was a very evident deposition of moisture ; but on arranging the apparatus, so as to ascertain the
change of volume of the gas, there entered only twentj-one
In this experiment, the cylinder of platinum
grains of mercury.
had been fastened into the stop-cock by means of a small perit seemed probable, when the small diminution
forated cork
of gas was considered, that the appearance of moisture might be
owing to the ])ro(luction of vajiour from this cork during the
combustion, and the second experiment demonstrated that this

commenced,

it

:

yidA the case.

In this second experiment 1-S4 grain of small diamonds were
employed, a7ul aglass globe of the capacity of 149 cubical inches.
Soon after the capsule was placed in the focus in bright sunshine,
the diamonds burnt with great brilliancy, and continued to bum
but their splentill they had considerably diminished in bulk
dour of combustion gradually became less, and before they ha^.
By
apparently lost half of their volume the process ceased.
placing them a second time in the focus, after agitating the
globe so as to change their places, the combustion w-as again
produced; but the light was much less vivid than before, and
They were
the combustion continued for a much shorter time.
exposed to the concentrated rays a third and a fourth time ; but
after tlic fourth time they seemed incapable of burning, and
though kept for some minutes in the focus, appeared to under;

* A piece of paper weigliing a grain was introduced into a tube of about
the capacity of four cubical inches, the exterior of vvhich was s^ntiy iicated
by a candle; immediately a slight dew was perceptible in tlie interior of
tlie nppcr part of the tube; the paper taken out and weighed immediately
in tlie balance above referred to, had not suffered any appreciable diminution.

;
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go no further din-rinution two fragments remained, which, as it
was afterwards found, weighed -52 of a grain; the barometer
during the experiment was at 29-9 inches, the thermometer at
:

56^ Fahrenheit.

When

the original temperature of

tlie

globe

was restored, there was not the slightest appearance of vapour
or humidity; the interior was as clear as before the experiment,
and there was no solid matter of any kind separated in the tray.
The fragments of diamond which remained were not black, but
had lost their lustre like glass that has been acted on by fluoric
acid, nor at any period of the process was any carbonaceous
appearance perceived upon them. When the communication
was made bv the stop-cock between the interior of the globe and
a surtace of mercury, a minute quantity entered equal to 1-5
grain onlv.

A

portion of the gas in the globe was transferred into a tube
mercurial apparatus, and the oxygen it contained absorbed l)y the combustion of phosjjhorus; 3-5 parts of gas

in the

heated in this way Ifft a residuum of 2-5 parts. A portion cf
the gas was agitated with lime-water, when seven ]oarts out of
ten were absorbed.
I exposed the gas which remained after
the combustion of phosphorus to several tests ; it had not only
the obvious characters of carbonic acid, but exhibited exactly
Potassium strongly heated in
the same chemical phaenomena.

mercury, burnt with a dull red light,
same intense black co-'
lour as tliat ])roduced by its combustion in the carbonic acid
procured by the dissolution of marble distilled water absorbed
it

in a small glass tube over

and formed an

alkaline product of the

:

of the gas, and became snbacid,
sparkled by agitation, gained the taste and smell of a sblution of
carbonic acid in water, precipitated in the same manner limeTo aswater, and when in excess redissolved the precipitate.
rather less "than

certain

if

its

own volume

this precipitate

was exactly the same

in

composition as

pure carbonate of lime, I made a sufficient quantity of it by
pouring lime-water into the recipient containing the results
of the first experiment ; and after collecting and drying it at the
temperature of 2 1 2° Fahrenheit, I introduced a quantity of it
contained in some foil of platinum through mercury into a glass
heated in the same manner an
tube filled with mercury, and
equal quantity of finely' powdcied Carrara marble, and admitted
I

to

them equal

iiuantities of solution of muriatic acid.

In

this

there was rather more clastic fluiil disengaged from the
Carrara marble than from the carl)onate of lime from the diamond ; but on examining the foil of platinum after the experiment, I found tliat a littfe of the carbonate had not been acted
upon: 1 tried two similar experiments, substituting bibulous

trial,

paper instead of the metallic foils
Vol. 44. No. 200. Dec. 1814.

for infolding the

E

c

carbonates
the
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the results were such as to show that both substances afforded
the same quantities of ehistic fluid.
I heated some ol" the carl)ouate from the diamond in a tube
which contained potassium, anci passed the potassium through
it in vapour
tliere was ignition, and a substance cf a dense
black colour was formed ; this substance was acted on bv dilute
nmriatic acid, wlien it left a fine black powder which, burnt like
lamp black, and ^\-hen thrown into fused nitre >cintillated and
disappeaied in the same manner as powdered charcoal.
The gas that remained in the second experiment, after the
absorption of the carbonic acid gas, vividly supported combustion, and diminished with nitrous gas ; but as the degree of
purity of the oxygen gas with which the globe vyas filled had
not been determined before the experiment, it was impossible
to ascertain with precision, that no elastic matter had been
:

emitted during the process.
To determine this ])oint, I made a
third experiment.
A thin diamond weighing -93 of a grain
was introduced into the platinum capsule, whicli was placed in
a globe filled with water and inverted in water; some oxygen gas,
the last portion from the decomposition of hyper-oxymuriate of

was thrown into the globe, so as to displace the water
below the level of the capsule. The focus of the great lens was
thrown upon the capsule, which with the diamond was instantly
rendered dry by it, and the diamond soon entered into combustion and burnt as usual.
After the process was finished, the
carbonic acid was al)sorbed by lime-water, and the remaining
gas, v,-hich equalled about one-third of the quantity of oxygen
originally used, was compared analytically in several experiment*
with a portion of the same oxvgen as that introduced into the.
globe, two measures of nitrous gas being added to a measure of
each of the gases ; the diminution was less by from -5-^ to -^-gparts in the cases in which the gas that had been exposed to
the action of the diamond was used; but this minute difference
is what might have been expected, and which indeed could not
potassa,

to exist, when it is considered that, during the absorption
of carbonic acid gas by water and lime water, a small quantity

fail

of

common

always expelled from the water.
experiment ;i small fraguient of diamond remained
imconsumed, which was similar in appearance to tliat mentioned
in the second experiment, and its colour, which was originally
yellow, was rendered rather darker. In no one of the three experiments was there any distinct appearance of carbonization, when
the process was stopped in consecjuence of the impurity of the
gas ; though the diamonds were of various colouis and different
In this

air is

last

lustres.

A

piece of

plumbago from Borrowdale

in

Cumberland, weigh-
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ing two grains, was exposed in the focus in the same manner
as the diamond in the first and second experiments, having
been previously heated red ; the quantity of oxygen gas employed
was 8"5 cubical inches: more than half the plumbago remained

unconsumed, and during the combustion some brown ashes were
produced. The phaauomena in this experiment were very different from those observed In tlie experiuients on the diamond,
the gas became clouded during the process, and there was a considerable deposition of dew on the interior of the globe.
When
the original temperature of the globe was restored, and the
stop-cock opened, 96-6 grains of mercury entered, and drops
of moisture even were observed condensed on the sides of the
vessel.

In the second series of experiments, charcoal formed by the
action of sulphuric acid on oil of turpentine, and some produced
during the formation of sulphuric ether, from which nitric acid

had been distilled, and which afterwards had been strongly ignited, and charcoal of oak which had undergone the same prowere used.
Three grains of the charcoal from turpentine were employed,
2-5 of that from alcohol, and five grains of the charcoal of the
oak in all these instances of combustion the gas became clouded
during the combustion, and when the original temperature of
the globe was restored, moisture was found condensed in the
interior
much the largest quantity in the experiment on the
charcoal of oak, and the least in that on the charcoal procured
from oil of turpentine. The charcoal from oak left a residuum
of white ashes, which was principally carbonate of lime ; that
from oil of turpentine produced no residuum ; that from alcohol,
which was formed in a common process of the manufacture of
ether, left a minute quantity of ashes, probably owing to the
impurity of the sulphuric acid employed.
The quantity of mercury which entered the apparatus indicating the change of vt)lume of the gas, was ir. the experiment
cess,

:

;

on the charcoal of oil of turpentine
In that on the charcoal of alcohol

.

107"5 grains
194'5

In that on the charcoal of oak

5 13-3
the results of these different experiments, it appears
evident, that the diamond affords no other substance by its com-

From

bustion than pure carbonic acid gas ; and that the process is
merely a solution of diamond in oxygen, without any change in
the volume of the gas^ for the slight alxsorption in the second

experiment is scarcely more than a compensation for the volume
occupied by the diamonds consumed.
It is likewise evident that in the combustion of the different
kind* of charcoal, water is produced; aaid from the diminution
E e2
of

43G Some Experiments on

ike Comlustion of the

Diamond.

of the volume of the gas, there

is every reason to believe, tha*
the water is formed by tlie combustion of hydrogen existing in
the charcoal and experiments which I have referred to, or detailed in my third Bakorirai Lecture, prove the presence of hy;

common

charcoal ; and as the charcoal from the oil of
no residuum, no other cause but the presence of
hydrogen can be assigned for the dimiimtion occasioned in the
volume of the gas duiiug its combustion.
M. Gnyton de Morvcau* has noticed the production of water
during the combustion of jilumbago from Keswick ; and from
these experiments it is most probable that it is formed in the
process of combustion, for it is unlikely that water should remain in union with plumbago at a red heat; and in the various
experiments that I have made on the ignition of plumbago by
Voltaic electricity, I have never jjerccived the separation of anv
moisture, or the production of any gas ; so that it seems most
likely that it contains intimately combined hydrogen.
It cannot
be supposed that water exists in it in union with oxide of iron,
for in this case there would be no obvious cause for the diminution of the' volume of the gas; and all analogy is in favour of
the conclusion that the iron is in a metallic state.
The general tenor of the results of these experiments is opposed to the opinion, that common carbonaceous substances
differ from the diamond by containing oxvgen ; for in this case
tliey ought to increase and not diminish the volume of oxygen :
nor, on the other hand, is it favourable to the supposition that
the diamond contains oxygen, for the difference in the quantity
of carbonic acid produced in the different experiments, is no
more than may be reasonably ascribed to the generation of vvatw, in the combustion of the common carbonaceous substances;
and the results of the experiments, to which I have referred in
the beginning of this paper on the action of potassium on the
diamond, may be easily accounted for from other circumstancesf.
That charcoal is more inflammable than the diamond may be
explained from the looseness of its texture, and from the hydrogen it contains ; but the diamond appears to burn in oxvgen
with as much facility as plumbago, so that at least one distinction supposed to exist between the diamond and common carbonaceous substances is done away by these researches.
A fact which I formerly noticed, the blackening of diamond^

drogen

in

turpentine

left

* Annaks de Cfiimie, tome Ixxxiv. p. 341.
t See Bukcriiui Lecture for 11308. Potiissium decomposes the silica in
gliiss by being litatol in contact witli it
and in tbe case in whicli cqualfjuantities (jf potassium were long heated in jjlass tubes, the one in contact
with diamonds, the otlier alone, that in contact witli the diamonds must
h.ivc iicted upon a inucli greater surluce ol" glass.
;

by
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by

the long continued action of heated potassium, induced me
to suspect in the beginning of these inquiries^ that common
charcoal might owe its colour, opacity, and conducting j)OAver,

to the circumstance of

its

containing minute portions

tals of the alkalies, or earths,

tains; l}ut

when

I

and plumbago to the

found that charcoal made from

ol'

oil

me-

the

conof turpen-

iron

it

which left no residuum in burning, and charcoal precipitated from carburetted hydrogen gas by chlorine, had the same
properties, it was necessary to renounce this opinion.
The only chemical difference perceptible between diamond
and the purest charcoal, is, that the last contains a minute j)ortion of hydrogen ; but can a c|uantity of an element, less in some
•cases than -suir^m P^^t of the weight of tlie substance, occasion
so great a difference in physical and chemical characters ?
This
is possible, yet it is contrary to analogy
and I am more inclined
to adopt the opinion of Mr. Tennant, that the difterencS depends
upon crystallization. Transparent solid bodies are in general
non-conductors of electricity, and it is probable that the same
corpuscular arrangements which give to matter the power of
transmitting and polarizing light, are likewise connected with its
relations to electricity; and water, the hydrates of the alkalies,
and a number of other Ijodies which are conductors of electricity
tine,

;

when fluid, become non-conductors in their crystallized form.
The power possessed by certain carbonaceous substances

of

absorbing gases, and separating colouring matters from fluids,
is probably mechanical and dependent upon their porous nature;
for it belongs in the highest degree to vegetable and animal
charcoal, and it does not exist in plumbago, coke, or anthracolite.

The same eonclusions respecting the composition of carbonic
ncid may be drawn from these experiments, as from those of
Messrs. Allen and Pepys, and Theodore de Saussure.
If the
calculations be founded upon the difference of the weights of
oxygen and carbonic acid gases, which appears the most exact
method, carbonic acid gas will contain, according to the estimate of the mean sju'cific of the gravities of the two gases given
by M. Theodore de Saussure*, thirty parts of oxygen, or two definite proportions, to 11 '3 parts of carbon, or one definite proportion.

Supposing the diminution of the oxygen produced in the experiments on the common carbonaceous suljstances entirely occasioned by the formation of wat'Cr, it is easy to calculate the
proportions of hydrogen in them ; but in the case of plumbago
* Annates

fie

tome kxi. pa.i;. 261. This rstiiuatian
Llcinenls of Cl)t'iii. I'liil. pag. 305.

Cliimie,

as that I have given.

E

e

3

is

Uie

same

there
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there ir. probably a (liniinution of oKVgeii, from the oxidation of
the iron ; and it is not certain that the ashes afforded by the
charcoal from vegetable substances exist in it in the state of
earths and alkalies: and as the quantity of hydrogen varies according to the degree of heat to which charcoal has been exposed, it is almost useless to attempt to assign its proportion in
any jiarticular case, especially when the largest portion is so ex-

tremely minute.
The nature of the chemical difference between the diamond
and other carbonaceous substances may be demonstrated by another process, namely, igniting them in chlorine ; when common
well burnt charcoal, or plumbago from Cumberland, is intensely
ignited in chlorine, white fumes are immediately perceived in
consequence of the production of muriatic acid gas by the hydrogen, v.hich acid precipitates the aqueous vapour in the chloA small diarine ; but the diamond occasions no such effect.
mond, weighing •4.") of a grain, was kept in a state of intcuje
ignition by the great lens of the Florentine Museum for mere
than lialf an hour ; but the gas suffered no change, and the diamond had undergone no diminution of weight, and was not
altered in appearance.
Charcoal, after being intensely ignited in chlorine, is not altered in its conducting power or colour ; and this circumstance
is in favour of the opinion, tlir.t the minute quantity of hydro-

gen

is

not the cause of the great difference between the physical
diamond and charcoal.

properties of the
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New
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Walker, Esq. of Lynv,
[Continued from

W

Norfolk.

p. 365.]

HAT has been advanced upon evaporation

receives considerable support

from a

series of

in

my

last paper,

experiments car-

by Mr. Six, to investigate the variations of Iwcal heat.
19, 1783, this gentleman disposed of three
thermometers, of a peculiar construction, in the following manner
one in his garden one on the top of St. Thomas's hill, at
fifteen feet from the ground, which was nearly on a level with
a third placed on the top of the high tower of Canterbury caFrom observations
thedral, at about 220 feet from the ground.
taken with these instruments he found, that
*' The local variations in the day time seemed to be regulated
by the general degree of heat only, without being affected by
any other particular disposition of the atmosphere, or the clearried on

On December
;

;

ness

,

Kew
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ness or cloudiness of the ?ky, as the nocturnal variations were.
In the month of September, \A-hen the glasses rose from 60° to
70', tlie heat at the lower station constantly exceeclcil the heat
at the Ujipcr station ; and in some measure proportionably, as

the weather was hotter*.
" Tiiat the clearness of the sky should contribute to the coolness of the air in the night, is not at all surprising ; but that,

whenever tlie skv becomes clear, the cojd sliould seem to arise
from the earth, and be found in the greatest degree, as long as
continues clear, in the lowest situation, seems a little extraorthis however seemed to be the case, both in the warmei:
and in the colder weather, daring the uhole time these observaAbout noon, on the 3d of .January, the sky
tions were taken.
it

dinary

:

becoming

cooler

clear, the air get

;

and going into

my

garden

perceived the surface of the ground,
v,'hich had been wet bv the rain in the forenoon, begin to be
Looking immediately at the thermometer, I saw the
frozen.

about eight in

tiie

evening,

I

at 33 f" ; and observing a i)iece of wet linen hanging
near the ghiss, not live feet from the ground, I took it into my
hand, and found it not in the least frozen by which it appeared, that the degree of cold which had frozen the surface of
the ground, had not then ascended to the glass, nor to the linen,
and consequently had not been communicated to the air five or
The next day I found, as expected, a
six feet above the earth.
consideraljlc local variation ; the index for the cold of the ni^ht
in the garden Ijciiig at 32', that on the hill being 3.51", and tluit
on the top of t'le town at 37 1^ Probably the weather did not
continue clear the whole iiight: if it had, it is likely the degree
of cold would have been found proportionably greater at every
On the morning of the 4th, there fell a misty rain,
station.
which continued only till noon, when the sky became clear
again, and continued so till the 7th ; during which time the

mercurv

;

nocturnal

heights of the thermometers differed considerably
;
but on the sky's becoming cloudy, the local

from each other

variation ceased f."

To confirm in a more particular manner the foregoing oljservations respecting a remarkable refrigeration, which in dear
weather takes place in the night near the earth's surface, Mr.
Six continued his journal, with the omission of a few days only,
from July 1784

till

July 1783.

As the lioat at tlic lower station exceeded the heat at the upper ones,
the weather was hot; and etprally so, when the sky was cloudy, as
well as wl)cn it was clear; it appears, 'that the glass at th(* lower station
was not materially alTcctcd hy the reflection ol" the sun's r.nys from th«
earth, as at first I apprehended it %voulcl be."
* "

when

t

I'Lil.

Trans, abr.

vol. xv. p.

C09.

Ee4

;
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"From these observations it appears, that a greater diminution of heat frequently takes place near the earth in the nighttime, than at any elevation in the atmosphere within tlie limits
of Mr. Six's inquiry ; and that the greatest degrees of cold are
at such times always found nearest to the surface of the earth
that this is a constant and regular operation of nature, under

and dispositions of the atmosphere, and
seasons of the year ; that this difference never
happens in any considerable degree but when the air is still,
and the sky perfe«ilv unclouded ; but when the moistest vapour, such as dews and fogs, did not, as far as he could perceive,

certain circumstances

takes place at

at

all

all

impede, but rather increase, the refrigeration.

In very

when

the air frequently deposits a great quantity
of frozen vapour, ho generally found it greatest ; but the excess
of heat, which in day-time, in the summer season, was foimd
at the lower station, in the winter diminished almost to nothing *."
severe frosts,

The

truth of these experiments

may be

verified

by a few

fa-

miliar observations.
When the moisture in the air begins to be frozen in the night,
is seen upon the bare ground before it is formed upon
the grass, trees, and the roofs of houses ; but in the morning it
vanishes from the bare ground some time before it ceases to apHence it is evident,
pear upon the grass and higher objects.
that under certain circumstances, the air is usually some degrees
warmer by day and colder by night, close to the ground, than
at a few inches above it.
These variations of local heat are the effects of that universal
lavy of nature which causes the ordinary vicissitudes of temperature, that are daily taking place in our atmosphere.
It has already been advanced in these outlines, that no increase of temperature can be produced unless thermogen and
photogen be united to matter \.
In the j)resent instance, the solar influence increases the temThis
peratiu'e of tliQ air, and the thermogen that it contains.
element, iiaying its temperature increased, attracts the photogen
from the earth hence a greater degree of heat is generated upon
the surface of the ground than at a few feet above it.
But as soon as the sun descends below the horizon, the temperature of the thermogen contained in the air diminishes, and
its attraction for photogen gradually decreases till the attraction
of the earth for that element commences, in consequence of
'which the photogen returns to the earth, and a diminution of
temperature takes place upon the surface of the bare gyoimd,

hoar-frost

;

* Phil. Trans, abr.

\

ol,

xvi.p. d04.

f Phil. Mag,

vol. xliii. p. S40.
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Lynn, Dec, 10, 1814.

Walker.

[To be continued.]

By J. MacCulloch,
of Silica.
F.L.S. Chemist in the Orclnavce, and I.tclurer on
Chemist 11/ ril the Royal Militarij Academy at IFoolwich,

LXIX.

0?i the Sul'Iimation

M.D.

r. Pr. Geol.

Soc*

Oo.\iE years aa;o, I)eing in pur.suit of another object, a mi^cture
of the oxides of tin and lead was exposed to the heat of an air
furnace in an English crucible, to the top of which was luted anThis a])paratus was; allowed to remain
other of the same sort.
No account of the heat was taken,
in the fire for some hours.
but I have on former occasions produced in the same furnace a
heat sufficient to contract one of ^h•. Wedgwood's original clay
On removpieces to the 130th and 140th degree of his scale.
ing the crucibles, the insides of both from the bottom of the
lowermost to within a third part of the top of the uppermost,
were found covered with white brilliant filamentous crystals
crossing each other in all directions.
I concluded that they
consisted of the oxide of tin, or perhaps that of lead, and subjected
them to the obvious experiments necessary for ascertaining this
circumstance.
Failing to confirm this supposition, I then conThe quantity I jirojectured that thev might consist of silex.
cured scarcely amounted to half a grain, and 1 tlierefore divided
it into two parts, that I might have the satisfaction of confirming or refuting my own trials by comparison with those of some
chemical friend.
Mr. Aikin vvas so good as to undertake the
examination of the reserved portion, and from his well known
accuracy, the Society will naturally place confidence in our mutual results.
On igniting them in successive portions of borax,
and of pure potash, thev were dissolved. The solution was then
neutralized, and a few light flakes fell down, which were redissolved in muriatic acid.
This solution being evaporated to a
transparent jelly, was ignited by the blow-pipe, and became insoluble in acids.
I was very desirous of obtaining a second specimen, and repeated the same process many times for that end,
but iii vain.
I cannot pretend to account for this accidental appearance, and only regret that I was unable to ensure it at will.

There can be no doubt that they were
*

from

crystals of silica,

the Geological Transactions, vol.

however

ii.
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we may

find it to form them at pleasure, and the rarity
of the occurrence only serves to prove that there are properties
and relations of this substance with which we are as yet unacquainted.
An agreeable confirmation of this fact appeared some"
time after in an observation of Vaucpielin, copied in Tilloch's
Journal for 1S09, with which the members of this Society are
doul)tless well acquainted.
In a geological view it may perhaps
be wortiiy of record, as not only establishing the volatility of
silica, but serving to prove that this substance may be crystallized from the state of vapour, as sulphur, some neutral salts,
and somej metals are known to be. How far this property of
vaporization and erystallization from that state may be possessed
by the other earths, or by earthy compounds, as it undoubtedly
is l)y all the metals, must be determined by future observations.
Possibly we may thus gain a step on which to rest, in the investigation of the diriiciilt .sul)ject of mineral veins, and the arrangement of the crystallized substances which occupy their cavities.
The possibility also f)f explaining by tliis process the crystallization of the delicate filamentous zeolites wliich occupy the cavities of amygdaloids, will readily occur to every mineralogist.
difficult

LXX. On

By Francis Ronalds, Esq.
municnled by the Aiithoi

Eleciridfy.

To Mr.
Sir,
last,

which
the

Tilloch.

— Jl5y a paper of Mr. De Luc,
I

Com-

in

your

Number

for

October

perceive that he has rather misconceived the inferences
I

drew from some experiments on the variable action of
colunni, described in your Number 194; having

electric

my

opinion to be, that moisture has very little effect ou
He seems also to imagine that the results of those
experiments were intended to be opjiosed to his, and refers to
some which were made with Dr. Lind, to prove that dryness diminishes the action.
I cannot discover, however, that I have drawn such a conclusion, and had no intention to dispute with a philosopher of
iso great and universally acknowledged acuteness, the truth of
a fact which his own elegant experiments have fully established.
Had not the last paragraph of the paper above mentioned escaped Mr. De Luc's attention, I think the mistake
could not Iiave haj)pened.
I there state as a probable cause of
the power of the column supported with three stems of glass,
not having been increased by a rise of temperature in its usual
degree.
stated

that action.
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degree, that the disk of paper had possibly hcen deprived of a
ivhicii appears necessary to its action !jy the

part of the water
alkali.

Mr. De Luc's valuable experiments and observations load to
the conclusion, that the presence of water, or of sorae coiiflucting
uuid, in the substances which have been hitherto interposed betv.-een the metals, is ncees^;^ry to the accumulation of electricity.
Whether this effect is occasioned by the presence of water only, because a conducting fluid is essential ? wiiicli i take to be his opinion ;

Whether water

known

acts merely as a conductor, differing in

some

lui-

from the metals ? which I imagine to be
that of Mr. Singer ; or, Whether any kind of decomposition is
necessary? are questions not yet determined; but I have no doubt
the researches of those inteUigent gentlemen will contribute very
electric relation

materially to elucidate the sul)ject.

Mr. De Luc aKo supposes, of course, that I have not been
aware of the effect of a moist atmosphere, to increase the power
of the column but I wa^i induced to place moistened cards ia
the receiver with the column and hygrometer, in order to compare the effect of moisture on both instruments, susj)ecting,
certainly not being fully aware of its influence.
I was also isduced by the observations of Mr. De Luc in the pajier above referred to, to Tuulertake the following experiment, for the purpose of examining, more closely, this influence and, if possible,
of ascertaining what increments of moisture coincided with dif:

;

ferent electrical intensities.

About half the interior surface of a tall glass receiver was
covered with a piece of linen.
A column of about 800 groups
of zinc, silver, and paper, connected by a silken cord passing
through their centres, was suspended

in this receiver,

by a cop-

per wire attached to the arm of a balance, and the balance was
insulated and connected with an electrometer.
Thus I could
weigh the water which was absorbed by the column when the
air of the receiver was rendered moist, by moistening the linen
from the upper opening ; and the insulation of the balance was
so \vell preserved, that I could produce extreme moisture iii
the receiver, without sensibly injuring it which was ascertained
;

by means of an electrometer charged nmch more highly than
the column could at any time charge the other.
But the silken
cord, no doubt, became more conducting as moisture penetrated
it
to which circumstance I attribute some of the results which
might otherwise appear anomalous.
The divergence of the
electrometer was measured by an arc placed under the goldleaves, and divided into tenths of an inch
an hygrometer and
thermometer were also placed in the receiver.
;

:
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IVeight.
Time.
H. M.
Nov. 12. 3 20 P .M.

4

30

6
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diameter and more pressed together, the effects were much less
ahhough they were fully sufficient to prove that no more
electricity escaped by the insulators or the air from the upper
extremity when the latter was moistened than when it was drier.
draw from these experiments the following conI would
clusions ; but I do not wish to insist very confidently on their

striking,

validity.

,

The

quantity of electricity arriving at a certain intensity,
which a column of this kind is capable of manifesting, as meajmred by the vibrations of the pendulum apparatus, or the stiikings
1.

of a gold-leaf electrometer, in a given time, is great in proportion
to its degree of moisture within certain limits.
2. Under certain circumstances this greater quantity, thus
manifested in a moist state of the column, does not produce
greater intensity than when it is in a drier state.
3. Since electricity does not pass off in one of the above
cases bv the insulators or the air more copiously than in the other,
it must pass by the water, which is tlie cause of its accumulation
otherwise the intensity would be proportional to the quantity.
4. If the last proposition is correct, the great quantity and
low intensity of the electricity produced by Voltaic batteries
charged by acids and salts, may be attributed to a similar cause.
I am, sir, your huml)le servant.
Hammersmith, Dec. IG, 1814.
FranCIS RoXALDS.

Oji Slaffa.
By J. MacCulloch, M.D. F.L.S. Chemist to the Ordnance, and Lecturer on Chemistry at the Royal
Military Academy at Woolwich. F. Pr. Geol. Soc*
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the " Description and Natural Hist^4•y" of Staffa, by Faujas
de St. Fond, or the various other descriptions which have been
published of this island by naturalists and by tourists, had exhausted the subject, I should have forborne to iiave troubled the
Society with any remarks on a place which ought now to be well

If

known.
But a

visit to this celebrated island having given me an opportunity of remarking a circumstance before unnoticed, and of
some importance in its natural history, I think it my duty to lay
it before the Society.
In so doing, I find it difficult to avoid

etitering rather minutely into the general description of the island,

particularly since a second examination, besides confirming the
remarkable fact I at first noticed, has enabled me to investigate
its

more completely. I shall doubtless still leave someA
be corrected by those who may come after me.

structure

tliing to

*

From

tlie

Geological Transactions, vol,
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multiplicity of objects pressing at once for regard, a visit always
necessarily hurried from the impossibility of remaining long on

the island, a boisterous sea, and a stormy atmosphere, are hostile
may preclude future cor-

to that accuracy of observation which
rections.

The circumference

of Staffa is estimated at about two miles.
forms a sort of table land of an irregular surface, bounded on
all sides by perpendicular cliffs, varying in altitude and broken
into nmnerous recesses and promontories.
It is intersected by one deep cut, scarcely to be called a valley,
which divides the higher and more celebrated columnar part
from the remainder of the island. At the highest tides this more
remarkably columnar part which forms its southwestern side, appears to terminate almost abru])tly in tlie water, but the retiring
tide shows a causeway of broken columns forming a sort of
beach at its foot. Round the other sides of the island there is
also a beach of varying breadth, consisting of detached fragments,
and of rocks jutting out into the sea in many irregular directions.
This beach, when the weather is perfectly calm, and the swell
off the shore, will, under due precautions, afford landing in vaIt

rious places, but it is on the eastern side that the most numerous
Various narrow creeks sheltered by the
landing places occur.
island itself from the predominant western swell, admit of easy
access in moderate weather, provided tlie wind is in any direction
from SW. to NW. And for the encouragement of the mineralogist, who may be terriiied at the exaggerated reports of this
difficulty, I can as.sure hira that I have landed on Staffa when
the vessels that navigate this sea have had their sails reefed, and
the boatmen of loua and Ulva have called it impracticable. The
love of the marvellous has conferred on Staffa a terrific reputation, which a greater resort has discovered to be somewhat akin

and Charybdis.
easy to perceive from the southward, that with this flat
disposition of its surface, and notwitlistanding its irregularities,
Staffa possesses a gentle inclination towards the N.E. although
no opportunity is afforded for ascertaining the precise dip. It is
not of importance to ascertain it, nor can it amount to more
than five or six degrees of variation from the horizontal plane.
to that of Scylla
It is

The highest

of the perj)endicular faces which

bound

it,

rise

about GO or 70 feet above the high-water nuuk, and these are
on the south-western side, where the m«st remarkable columns

and where the great caves

exist.

greatest elevation of the island cannot be more than 120
There are no sunk rocks round
feet above the level of the sea.
it ; but the water deepens rapidly from the shore, and admits of

The

large vessels coasting

leading wind.

it

close at hand, provided they

have a

There
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of considerable depth on the surface, and

There is a soil
covered with herbage.

it is

It is aimofct superfluous to say that the whole island consists
I have indeed been told, that a sandstone
of a mass of basalt.
bed has been seen at low water on the southwestern side, but I
had not an opportunity of observing it. This is the part of the
island, where, if in any place, it should, from the inclination of
the strata, be perceived; and there is no reason to doubt the assertion, as we find most of the trap rocks of the Western Islands
Is is equally superfluous to describe
lying on beds of sandstone.
the basalt, since specimens of it are in every one's possession.
It may be sufficient to remark, that itfs texture is more compact,
more crystalline, and less earthy than that of basalt in general,
and that it is at the same time less homogeneous, less black,
more fragile, and more sonorous. But it would be idle to attempt to apply different terms to the endless varieties of the rocks

of this tribe.

This basalt exhibits two modifications : the columnar, so often
described, and the amorphous, which is generally more or les*
amygdaloidal, containing imbedded zeolites of different sorts.
I saw no examples of basaltic breccia, or of trap tuff, as it is improperly called.
It is in the amorphous basalt that the zeolites are most abunThe nodules vary from the size of a pea to that of a
dant.
hen's eg<^ and upwards, and generally exhibit specimens of raThe cubical zeolites (chadiated mesotype and of analcime.
basite) are of rare occurrence, and the mesotype is seldom giauular,

The lamellar variety
far as I saw, capillary.
occasionally found filling the intervals of approximate
I did not observe any zeolites in the larger and more

and never, as

of stilbite

columns.

is

perfect columns, but in the smaller and

more

irregular ones they

occur, though rarely.
If

and

we were

to view the island only from the southwestern side,
we should conclude that it has been formed of

at half tide,

three distinct deposits, or beds of basalt.
most appears in some places amorphous, but

Of

these the lowernot easy to see

it is

it to judge whether it actually forms a continuous bed.
only from the analogy of Canna, and the other basaltic
islands of this sea, that we should be tempted to generalize this
conclusion.
The next bed is that which is divided into those large colunms which form the most conspicuous featore of Staffa, and it
The upper one appears
varies from 30 to 50 feet in thickness.
at tt distance to be an uniform mass of amorphous basalt ; but on.

enough of
It

is

A nearer inspection

and entangled

it is

found to consist of small columns, laid

in every possible direction, often horizontal,

and

generally
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bed which forms the ponderous cap
crowns the summit of the grandj'a^ade.
Although the great columnar bed occupies but a small portion of the whole exterior face of the island, the columnar form
Yet it would be
is perhaps predominant throughout the whoie.
equally difficult, as useless, to attempt to determine its proportion to the amorphous part where they are irregularly mixed, as
On these sides also
they are at the northern and eastern sides.
the division into distinct beds such as I have described above, is
by no means easy to trace, and possibly it does not exist.
To those who have seen the beautifully regular columns of the
Giant's Causeway, those of StafFa will appear rude and compaThey no where exhibit that accuracy of deratively shapeless.
sign which is so cons])icunus in the former, and are rarely seen
of any considerable length without some incurvation.
But
their thickness is much greater, since tl.ey often attain a diamegenerally curved.
(as

it is

It is this

called) whicli

ter of four feet.

They

vary ])crj5Ctually in the

number of their
common,

angles, the pentagonal and hexagonal being the most

and those of an inferior number of angles being less common
than those of a superior. Their joints are very irregularly placed,
and are frequently wanting tlirough a considerable length. When
separated, the touching surfaces arc either flat, or marked by a
slight respective concavity and convexity.
In many places, and
most conspicuously in the great cave, the angles of the upper
joint are considerably and obliquely truncated at the point of
contact with the lower one.
But I did not perceive any instance where a corresponding projection of the end of the inferior angle rose to cover the truncation, a circumstance of such
frequent occurence at the Giant's Causeway.
I may add, that
the articulated columns are most remarkable in the great cave,
and that the straightest columns generally exhibit the most frequent articulations.
The curved columns visible at the cave
called the Clamshell cave, extend for 40 or .50 feet without a
joint.

The

columns above this
perhaps one of the most striking features of the
whole island. But it will be time enough to speculate on the
formation of a curved basaltic column, when we have something
rational to offer en that of a straight one.
A very extraordinary aggregation of columns lies off this cave,
forming a conical detached rock, corruptly called Boo sha la.
The Gaelic name Buachaille (BouxoAoj?) the herdsman, is commonly applied to conspicuous single rocks all over the country.
This rock consists of variously inclined columns resting against
each other, ^md m -meting till they^form a conical hotly, which
appears to riepose on a bed of carved and horizontal columns.
disposition of the variously curved

small cave,

is

It

On
It is superfluous to
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attempt a description of the great cave.

wonder has ah-ea<ly been exhausted on it, and
that of simple description must fail in an attempt where hyperbole has done its utmost.
I may however remark, that its dimensions appear to have been over-rated, in consequence of the
mode of measurement adopted, and that the drawings of it
which have been engravetl, give it an aspect of geometrical regularity which it is far from possessing.
Its superiority in point
of effect to the greatest efforts of architecture, might admit of
dispute if there were any disputing about feelings.
Another cave
occurs at a short distance westward, of inferior dimensions, and
of

when it can be entered jn a boat, an event
requiring a combination of circumstances of no very common

inaccessible unless

occurrence at Staffa.
Large fissures are seen above this cave,
with an incipient detachment of considerable masses, tlu'eatening
a ruin which is perhaps not far distant.
Beyond this there is
still another cave which appears to pass through the promontory
in which it lies, but equally or even more difficult of access, and
still involved in uncertainty.
Many other caves of less note are
to be seen in various parts of the cliff around the island, into
xVhich the sea breaks with a noise resembling that of heavy and
distant ordnance.
In a letter transmitted last year to the Secretary of this Society, I took notice of a fact of consideral)le importance in the
natural history of tliis island, which had before escaped the remarks of visitors. This is, the occurrence of a bed of alluvial
matter on some parts of its surface, containing fragments of the
older rocks.
It is most easily seen at that side of the island
which faces lona, and on the summit of the cliffs of a' semicircular bay opening in that direction.
The bed is here broken at
the edge of the cliff, so as to expose its whole thickness for a
considerable extent.
But the same appearance may also be observed immediately above the ordinary landing place, where the
bed has also been broken. The stones which it contains are all
rounded, and of various, often considerable dimensions, and they
exhibic specimens of granite, gneiss, micaceous schistu:*, quartz,
and red sandstone. Together with these, are some rolled pieces
of basalt.

Here then

a circumstance in the mineral history of Staffa,
true, but involving difficulties of no small importance.
If we cast our eyes on the map, we shall perceive that it is embayed in a large sinuosity formed in the
island of Mull, and nearly inclosed on the opposite side by lona
and the Treshanish iblands. Beyond the latter, a second line is
drawn by Tirey and Coll ; while to the north, but at a greater
distance, are placed the islands of Muck, Rum, Egg, Canna, and
Vol.44. No. 200. Z)ec. 1^14.
Ff
Sky.

adventitious

is

it is
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Sky.

The whole

isl^tiid

Siafa.

of Mull, with the exception of the Rossy

some partial tracts of
and otlier rocks which I nedd not notice. The islands
of Ulva and the Treshanish, with their dependent rocks, are
also of trap formation.
So are the islands which lie to the
north, and which 1 have enumerated aljove.
lona hov.ever, together with Coll and Tirev, consists priiicipally of gneiss and
mica slate traversed by granite veins, rocks which also form the
chief parts of the coasts of Lorn, Appin, Morven, and Ardiiamurchan.
It is to the former, then, that we must look for the origin of
the rolled stones which cover Staffa, if, limiting the great
operations of nature by our own narrow views, and the ages
which have contributed to change the face of the globe by our
ov.n sliort span, we are led to seek for that solution which may
appear the least difficult. Even then, we must admit that Stafta
has formed part of one continuous land with the islands of Coll,
Tirey, and Mull, since no transportation could have been effected
without the existence at some period of a continuous declivity
between them.
is

of a trap forniaticni, coiitaiiiing however

sat'.dstone

The language

whicli this circumstance speaks

is

not obscure,

and the nature of these changes allows of little dispute. If we
admit this ol)litcration of so large a portion of solid land, and
consider

th-at

a deep sea

now

rolls

above the foundations of for-

mer mountains, we have no further difficulties to obstruct us in
accounting for the numerous and distant accunmlations of transyiorted materials

which occur over the Avhole surface of

the
was, that hollowed the
great sinuosity of Mull, might well remove the solid matter that
once filled the valleys whicli now separate Mont Blanc from the
ridge of Jura.
earth.

The same power, whatever

it

But if, appallefl at the supposed magnitude of those changes,
and at the period of time which must have elapsed to complete
them, we suppose that the island of Staffa was elevated from
the bottom of the sea in its present detached form, and retaining
On its suunnit a portion of the bed of loose matter deposited
under the ))resent waters, another order of phaenomena crowds
on us no less important, and involving circumstances almost
equally repugnant to the visible operations of nature.
The appearances are perhaps insufficient to enable us to decide between two difficulties of ecjual magnitude, nor is it here
necessary to enter further on that question.
I may also leave
it to those who have engaged more deeply in such investigations,
to determine whether, in the supposition of the first of these
causes, whether the wasting of the land has arisen from the gradual action of natural operations, or the

more

violent efforts of an

occasional
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occasional destroying force.

a

It

is

my humble
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task to point out

mass of accnmulating informaon which a consolidated fabric may at some future time be
erected.
Yet the idle spectator or enthusiastic lover of Nature,
vvho shall hereafter view this interesting spot, may, when he
<^ontemplates these grand revolutions, learn to wonder less at
the efforts of that jjower which has hollowed the cave of Fingal^
and submerged in the depths of the ocean those columns which
seemed destined for eternity.
fact, as a contribution to that

tion

LXXII. An Arcmint of some Experiments on Animal Heat.
By John Davy, M.D. F.R.S*
J- HE recent inquiries of Mr. Brodie have rendered questionable
the different prevailing hvpotheses relative to animal heat, and
have s!)own that fresh investigation is necessary, before we can

expect to arrive at any accurate theory.
In the present uncertain state of our knowledge^ three circumstances are particularly deserving of attention, viz. the relative capacities of venous and arterial blood for heat, their comparative temperatures, and the temperatures of different parts of
the animal tjody.
On the first of these subjects we possess only the experiments
of Dr. Crawford, which I believe ha.ve not vet been repeated,
notwithstanding they form the basis of his hypothesis.
On the second, little inquiry has been made, and especially of
late years, since the improvement of the tliermometer.
And on the third, the observations that have been collected are
very few in number, and, with the exception of those of Messrs.
Hunter and Carlisle, are scarcely, perhaps, deserving of confidence.
Such W'Cre the inducements tliat led me to the consideration
of each of these subjects apart, and to endeavour to acquire by
experiment some more certain knowledge respecting them. The
experiments that I have made will be described in the two following sections, and in the last will be offered the few remarks
and conclusions v.hich naturally arise, and are fairly deducible

from the
1.

On

results.

tfie

Capacities of venous

and

arterial

Blondfor Heat.

my object has

been to endeavour to ascertain the relative capacities of venous and arterial blood for heat,
The latter, from many
rather than their exact specific caloric.
I

must premise, that

* From the

Pliilosophical Traiisactious for 1814,

F

f

2

part

ii.

circum-
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circumstances, is difficult to be accomplished ; whilst the formes
comparatively easy, and in a theoretical point of view is probably equally useful.

is

I have employed both the methods commonly used.
I shall
mention most of the experiments that I have made, without
noticing the repetitions of them, and shall begin with those on
the times of cooling of equal volumes of venous and arterial
.

blood.

The blood used was from

the jugular vein and the carotid
lamb about four months old. It was received in
bottles; and to remove the fibrin, which is a great impediment
artery of a
in

experiments of this kind,

wooden

rod.

it

^^as

immediately stirred with a

In respect to colour, the difference between the

venous and arterial blood was not so great as in the sheep's ; and
this in a great variety of instances I have always observed^ the
venous being of a less dark hue. The specific gravity of the
venous blood, without the fibrin, was found to be 1050, and that
of the Efrterial 1047.
A glass bottle equal in capacity to 25 IS grains of water, and
weighing 1332 grains, was filled respectively with water ancl
venous and arterial blood of the temperature of the room 62,,
about four hours after the blood had been drawn, during which
time each bottle had been closely corked. A delicate thermometer, by means of a perforated cork, was placed in the middle
The bottle was then plunged into water of the
of the liquid.
temperature 140 Fahrenheit; and when the mercury had risen to
120, the bottle was quickly wiped and suspended in the middle
of the room, and the progress of cooling was noticed every five
minutes, till the thermometer had fallen to 80.
The fuUpwing
were the general results obtained
Water cooled from 120 to 80 in 91 minutes
:

Arterial blood in

Venous blood

in

89
88

Considering therefore the capacity of water for heat to be denoted
by 1000, neglecting the effect of the glass bottle producing a
difference only of about half a minute, and the same in each in-

and dividing the times of cooling by the specific gravity,
capacities of venous and arterial blood without
fibrin appear to be as -921 and -934.
In the following experiments the same kind of blood and the
same quantity was used as in the preceding. The mixtures were
stance,

the

relative

made

in a \ery thin glass receiver containing a delicate ther-

The tem])erature of the room was 56.
Hot water temperature 121 ; cold water 61. Mixture

inouTetcr.

two 90,

after

two minute? 89,

after three 88,

and

of the

after eight 87.

Venous
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Water G2-5.

Venous blood 121.
»Timutes SS'O

Mixture 89;
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after three

after seven 87.

;

Water 63-5. Mixture 89- 5 ; after three
Arterial blood 121.
minutes SS'^, and after seven 87.
Now, allowing- about one degree of the cooling effect to have
I'-een prorluced bv the receiver indicated by the admixture of the
hot and cold water, calculating the quantity of blood u«cd from
the knowledge of its volume and specific gravity, employing the
formula given by Professor Robison, which consists in multiplying respectively the weight of the water and the blood by the
change of temperature, and dividing the first product by the second, the quotient or specific caloric for venous blood ajipears to
be as -812, and for arterial as -814; results very similar to those
I have obtained with the blood of the sheep.
In the remaining experiments, blood with the fibrin present
was employed, and with this exception they were perfectly similar to

those already described.

to ascertain its time of cooling was obtained
from a sheep and one day the vein was opened, and on the
next the artery. The capacity of the bottle employed exceeded
that of the first by one ounce measure of water but it was equally
thin.
The air of the room was of temperature 69.
Water cooled from 120 to 80 in 118 minutes
112
..
..
..
Venous blood in
113
Arterial blood in
And hence, as the latter was of specific gravity 1049, its capacity for heat seems to be as -913 ; and as the former v/as of spe-

The blood used
;

;

cific

gravity 1051,

its

capacity appears to be -903.
of fluid blood and

Inthe following experiment, equal volumes

which was easily accomplished by means
mouth, to which a cork was adapted,
with a perforation more than sufficiently large to admit the bulb
of a very delicate tlierniometer, and of course to allow, v.hen the
bottle was filled to tlic brim, the excess to flow out on the inTo
troduction of the cork, which was always similarly placed.
retard the process of cooling, the bottle v/as closely surrounded
of water were used

;

of a thin bottle with a large

by a thick layer of what

is

commonly

called cotton-wool.^

Its

ounce measures of water, or 2400
its temgrains.
It was first filled with cold water, which, when
receiver
perature had been ascertained, was thrown into the
temperature
it was next filled with hot water of
before used
about 110, so that the heat of the glass might be nearly the
same as that of the l)lood and lastly, when the vein or artery
had been opened, the bottle was immediately emptied and filled
with blood, the temperature of which was ascertained by the
capacity

vc

as

equal to

five

'

;

:

y

{'i

thcrnio-
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thermometer in less than a quarter of a minute. The mixture
now was instantly made, and by the same thennonieter the
'
highest temperature after mixture was discovered.
The four followine; trials were made on tl^.c blood of two lambs,
both about five moutlis old. The temperature of the air wa^ 60.
Cold water o7'5. Venous blood 100. Mixture 80 ; after
one minute 78 5.
\A"ater 58.
Arterial blood 103.
Mixture 80 ; after one minute 79.

Water

.58.

Venous blood !01*5.

Mixture 79

5

after

one

Arterial blood

Mixture 81;

after

one

minute 78' 25.

Water 58.

lOG-5.

minute 80.

The

rate of coolinc;

was not noticed

after the first

minute had

elapsed, as the blood then generally began to coegulatc.

The

was only ascertained in the two last trials ; that
of the venous Idood was found to be 1050, and that of tlie arterial
1049; and hence allowing, as before, one degree of the cooling
effect to be jjroduced bv the receiver, the capacity of venous
blood for heat appears to be •852, and that of arterial blood
specific gravity

•839.
trials admit of less accuracy than the
and much more corifidence, it appears to me, is due
to the third series of experiments so that, if required, I should
be inclined to give the riumbers thence deduced, as the greatest
approximation to the truth.
It is

evident that these

preceding

;

;

2.

On

the comparative Tempnalvrps of venous and a7;terial
Elood, and of different Paris oJ the animal Body.

To endeavour to ascertain the comparative temperature of
venous and arterial blood, I have made a considerable number
of experiments ; some of- which on lambs, sheep, and oxen, it
will be sufficient for me in this place to describe.
In each instance, a long incision was made through the integuments ; the
jugular vein was laid bare, and the exact seat of the carotid
artery found.
The vein was then opened, and a small delicate
thermometer introduced, and thrust about an inch up the vessel
beyond the wounded part ; and as the bulb of the instrument
was small, the flow of blood was not stop])ed. When the mercury was stationary, its height was marked. The carotid artery
next was divided, aiid the thermometer was immersed in the
current of blood, and left there till it ceased to rise.
The following are the results of five experiments made on
The thermolambs, all of which were about three months old.
meter in the shade stood at 65.
1. 'Venous
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Venous blood 102-5

Arterial blood 104
1^4
103
105
a.
104
103-5
4.
105
5.
104
105
Tlie following results were obtained from three experiments
on slieep, whose exact age I could not ascertaiTi. Tlu; tliermometer in the shade was (iO.
Arterial blood 104-5
1. Venous blood 103-5
102-5
104
2.
3.
103
104
The experiments on oxen were only two in number. The
temperature of the air was 64.
Arterial blood 101-5
I. Venous blood 100
2.
100
101
In both iiistances the oxen were knocked down before the
vessels were opened ; and as respiration had ceased in consc1.

2.

.

•

,

•

•

([uence of tlie injury of the brain and spinal cord, no difference
of colour, of course, was perceptible between the blood from the
jugular vein and that from tlie carotid artery.
The^c results, so dififerent from what miglit have been expected, from the observations of Messrs. Coleman and Cooper
on the temperatui'e of the two sides of the heart, led me to repeat their experiments.
The experiments in which I place most
confidence were made on lambs about four months old, and to
these I sliall conhne m}'self at present.
In each instance tbe
animal was killed bv the di\ision of the groat vessels of the neck ;
an opening was made immediately into the thorax, and a very
delicate thermometer was introduced into the ventricles of the
heart bv means of a small incision.
The operation occupied so
short a space of time, that in three instances the right auricle

had not ceased contracting.
1. Venous blood
104
.
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has been distended with blood, Httle difference of temperature
between the two sides of the heart. '
To describe all the experiments that I have made to ascertain the temperature of different parts of the animal body, would
extend this paper to an unusual length, and there is the less occasion for a long description, as th.e comparative rtsnlts were
very similar.
It will he suflFicient therefore hert to notice the
observations made on the human body, and en that of a lamb.
That the tliermometer might be equally applied to all parts
of the surface, its bulb, in form nearly cylindrical, was fixed to a
small piece of cork, hollowed and lined with tine wool, and thus
half

superficies was applied in each ins'ance.
The observawere made on the naked tjody at seven A. M, immediately

its

tions

The temperi'.ture of the air of the room was
following were the results obtained :
At the central part of the sole of the foot
00
Between the malleolus intcrnus and the insertion of the

after quitting bed.

70.

The

tendo Achillis, vvliere the artery
Over the middle of the tibia
On the middle of the calf

93

is felt

91*5

93
Over the popliteal artery at the bend of the knee .... 95
Over the femoral artery in the middle of the thigh ... 94
-91
Over the middle of the rectus muscle
96*5
Over the great vessels in the groin »
About a quarter of an inch below the umbilicus
95
Over the sixth rib on the left side where the heart is
felt pulsating
94
Over the same place in the right
93
Under the axilla, the whole surface of the bulb being
applied
98
About an hour had now elapsed from the commencement of
the experiment.
The thermometer again applied to the sole of
the foot rose no higher than 85, five degrees less than at first.
A disagreeable sensation of cold was experienced, and particularly in those parts not supplied with large vessels, and out of
the course of the great arteries.
The body remained unpleasantly chilly till breakfast had been taken, and then a slight
degre^ of pyrexia was perceived; the heat of surface being
increased, the pulse (|uickened, and the mouth slightly parched.
After breakfast, the thermometer was applied to both hypochondriac regions, and the left was found one degree higher than the
right.

To ascertain the temperature of different parts of the surface
beneath the integuments, the bulb of a thermometer was introduced through small inci'ions about lialf an inch between the
skin and subjacent parts Ji a

lamb

just dead.

The

heat of th«

rectum
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rectum was first ascertained, as a means of marking the rate of
cooling, and the different parts were then tried in the following
order

:

Venous blood

Arterial blood from the carotid artery ....

105-5
107

Rectum

105-5

in the

jugular vein

Over the metatarsal bone
97
Over the tarsal bone
90
Over the knee joint
102
About the head of the thigh
103
104
At the groin
Nearly a quarter of an hour had been occupied in making
these observations, and the temperature of the rectum was nowr
found to be 105. The three great cavities were next opened iu
the order enumerated.

Near the lower part of the

The substance of the liver
The substance of the lung
The left ventricle
The right ventricle
The central substance of the
Rectum

106

liver

106'5
106*5

107
106
104

brain

104-5

Surprised at the temperature of the brain being lower than
It may
that of the rectum, I was led to repeat the experiment.
be proper to notice a few of the results, as it is a curious circumstance which they confirm. The four experiments I shall
mention were made on lambs. As soon as the animal was dead,

the cranium was perforated, and a delicate thermometer intro<luced into the central part of the brain.

Brain 104

1.

2. Brain

10475

Rectum 10475
Rectum 105-5
Rectum 106-5

3.

Brain 105-5

4.

Posterior part of the brain 105-5

Re tum lOG-5.
The temperature

j

anterior

of the air at the time was 68.

103.

Different

parts of the brain were found to vary considerably in temperature;

the anterior, as already noticed, being lower than the posterior,
and the superficial than the deep-seated parts.
3.

That there

Remarks and Conclusions.

no material difference between venous and arrespect to specific caloric, excepting what arises

is

terial l)lood in

from difference of
arterial blood

is

ture of the left
Jafitly,

that

tlie

specific gravity; that the temperature of
higher than that of venous
and the temperabide of the heart, than that of the right; and
tempcratuic of parts diminishes as the distance
;

of
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of the parts from tiie heart increases are the general results of
the preceding espcriments.
Admitting the accuracv of these experiments, and I think that
tlicy will l)c found correct r.hcn repeated, wiiat are their consequences in a theoretical poiiu. of view ?
They arc evidently in direct opposition io Dr. Crawford's
hypothesis
the essence of which is, that the capacity of arterial
blood for heat is greater than that of venous, that there is no
difference of temperature between the twb ventricles of the heart,
and iu fact that the heat of all parts is nearly the same.
They are more agreealile to, and indeed they ev^-n support, the
hypothesis of Dr. Black, that animal heat is produced in the
lungs, and distributed over the whole system by means of the
arterial blood.
Neither are they inconsistent with that hypothesis which considers the production of animal heat as dependent on the energy
of the nervous system, and arising from all the vital actions con;

stantly occurring.

Besides the results of the preceding ex|)eriment«;, many arguin opposition to Dr. Cra\vford's hypo-

ments may be advanced
thesis.

As we never perceive a difference of capacity in bodies without a difference of form or composition ; and as very slight differences of the former result only from great changes of the latter;
it might be expected a priori, as no difference, excepting tliat
of colour, has been detecte*} between venous and arterial blood,
that their specific caloric would be very similar.
Fr.
analogy
also, it might have been expected, that tlie capacity of arterial
blood for heat would be much less than that of water, as water
appears to exceed almost every other fluid, and as the capacity
appears to diminish as the infiammabilitv of compounds increases.
But the strongest argmiieuts against this hypothesis are to be
derived from the recent experiments of Mr. Brudie, and those
of iMM. Delaroehe and Berurd.
Dr. Black's hypothesis appears to me far more satisfactory
than Dr. Crawford's, and capable of explaining a much greater
number of phfpuomena ; but there are objections even to this
hypothesis, which must be removed before it can witli propriety

m

be received.

The

I mentioned, that which refers
has irxany facts in its support, arid
especially the results of Mr. Brodie's ciu'ious and interesting experimoifs ; and the results of my inquiry, as I have already observed, arc not incompatible vdth it.
It may be said, that the
viscera of the tiiorax and abilomen are of highest temperature,
because these parts arc, as it were, the elaboratories of life and
that

last

hypothesis, wliich

animal heat to

vital action,

•,

:
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the t»eat of the arterial blood, and of the parts best supplied
this fluid, is greatest, l)ecause they lie deepest and abound

This explanation
There are
brother hn II. Davy.
some facA.s wliich I ha-v'e oliscrved agreeable So it, but not more
I have found the stoso than to the hvpothosls of Dr. Elack.
mach ot' the ox, the pyloric conipartnient, of a higher temperatlnis, when the latter immeture than tlie le*t ventricle itself
dialf'Iy after death was 103, the former full of food was 104-5.

most

in the principle of lite or vital ar/tion.

wa?. suggested to

me

bv

my

:

also found the temperature of young- animals, in whom
the vital actions are most energetic, higher than that of aniI
mals arrived at maturity.
ly mention he-e, in illustration of
this statement, a few observations made on infants, as I am not
In one instance I found the
acquainted mth any yet published.
heat uiider the axilla of a child just born 98*5; after twelve hours
hav'c

I

all

m

99, and after three days, the same

time

it

appeaied in pt

•

during

;

feet health.

On

tlie

five

whole of which
other cliildren of
In two instances

the same age, similar observations were made.
of weak infants, the temperature, one hour after birth, w'as
found not to exceed 9(5, which is two degrees be!ow the standard heat of man in a state of health ; but tlicir respiration was
still languid, and the next day the heat of the axilla had risen
in one to 98-5, and in the other to 99*.
To conclude As in each hypothesis examined, difficulties are
found to exist from facts or the results of experiusents of an unbending nature, we must at present either suspend theory altogether and search for experimenta cnicU, or adopt that hypothesis whicli is conformable to the greater number of facts.
The first measure is certainly most philosophical ; but to the
latter we are naturally most inclined ; and if I were questioned
:

which view

is

preferable,

ing Dr. Black's, which to

I

should make no hesitation in selectappears both most simple and most

me

satisfactory.

LXXIII. Notices respecting New Books.
Second Volume of the Geological Transactions has made
appearance, and the following are its contents
1 . On certain Products obtained in the Distillation of Wood,
with

1 HE
its

The opinion of JIallcr, I am well aware, is contrary toth(?sc results, as
expressed in the foliowino pniajirapli '' X'iri teKiinis caliiiimes rluriori
iiempc 'unt fulnica, cDiit.a p'.ieri ali<]uanto minus calt-iU (|uatn adulli homines, ut inodo natus p-.ior vix calorprn conf-ervot, nisi sollicitc ct (-Diiioso
As this great pljjsiologist tccnis
vestibus tcxtis.''
liiem. I'iivs. ii. p. 2^7.
io
*

:

is

—

—
Nolices respecting

4(50-

New

Books.

with some Account of Bituminous Substances, and Remarks on
Coal.
By J. MacCiilloch, M.D.F.L.S. Chemist to theOrdnance,
and Lecturer on. Chemistry at the R. Military Academy at Wool2. Minerawich, and Vice-President of the Geological Society.
By J. F. Berger, M.D.
logicai Account of the Isle of Man.
Member of the Geological Society. 3. On the Granite Tors of
Cornwall.
By J. ISIacCuIloch,' M.D. F.L.S. Chemist to the
Ordnance, and Lecturer on Chemistry at the Royal Military
Academy at Woolwich, and Vice-President of the Geological
4. Notes on the Mineralogy of the Neighbourhood of
Society.
By .lohn Kidd, M.D. Professor of
St. David's, Peml)rokeshire.
Chemistry in the University of Oxford, and Member of the Geo5. Account of the Brine Springs at Droitvvich.
logical Society.
By Leonard Horner, Esq. F.R.S. and Member of the Geological
6. On the Veins of Cornwall.
By William Phillips,
Society.
7. On the Freshwater
Esq. Member of the Geological Society.
Formations in the Isle of Wight, with some Observations on the
By
Strata over the Chalk in the South-east Part of England.
Thomas Webster, i^sn. Member of the Geological Society.
By J. Mac8. Remarks on the Vitrified Forts of Scotland.
Cullocli,-^.i>. F.L.S. Chemist to the Ordnance, and Lecturer
on Chemistry at the Royal Military Academy at Woolwich, and
9. On the SublimaVice-President of the Geological Society.
By J. MacCulloch, M.D. F.L.S. Chemist to the
tion of Silica.
Ordnance, and Lecturer on Chemistry at the Royal Military
Academy at Woolwich, and Vice-President of the GeologicEil
10, Observations on the Specimens of Hippurites from
Society.

—

—

—

—

—

—

—

—

presented to the Geological Society by the Hon. Henry
Grey Bennet. By James Parkinson, Esq, Member of the GeoAn Account of the Coalfield at Bradford,
1 1
logical Society,
near Manchester. By Robert Bakewell, Esq, communicated to
the Society by Dr, Roget, Member of the Geological Society,
By the Hon.
12. Some' Account of the Island of Teneriffe.
Henry Grey Bennet, M,P, F.R.S, and President of the Geological
Society.
13. On the Junction of Trap and Sandstone, at Stirling Castle.
By J. MacCulloch, M.D. F.L.S. Chemist to the
Ordnance, and Lecturer on Chemistry at the Royal Military
Academy at Woolwich, and Vice-President of the Geological
Sicily,

—

.

—

Society,— 14. On the (Economy of the Mines of Cornwall and
Devon, By John Taylor, Esq. Member of the Geological SoIS. On the Origin of a remarkable Class of Organic Imciety.

—

tn have drawn liis infprrnce merely from tlic cirfnmstnn(;o<; mentioned, it
can hn\e little force, except fiomtlic autliority of tho nithur; to which
imy be oi'popcfl an equal authority, not less than that of liiripocralrs himself: he says, in his fou -trentli apliorisni, " (Juw'crescunt phuiinuni habent
calidi iniiatl: senibus atiiem paucus calor."
pression*
,
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Books.

By the Rev. Williant
pressions occurring in Nodules of Flint.
Conybeare, of Christ Church, Oxford, and Member of the Geo16. A Description of the Oxyd of Tin, the Prological Society.

—

duction of Cornv/all ; of the Primitive Crystal and its Modifications, including an Attempt to ascertain with Precision the Admeasurement of the Angles, by means of the reflecting Goniometo vv'hich is added, a Series of its crystalter of Dr. Wollaston
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One volume, 12mo.
Practical Observations on Telescopes.
Bagster, Strand. 1815.
The public is indebted for this valuable little work to the zeal
of a very distinguished and philanthropic friend of science. Dr.
Kitchener, who, unambitious of fame or celebrity for himself,
(for he has not even announced his name on the title-page,) but
actuated purely by the love of knowledge, has here put together
some excellent practical hints for the use of amateurs of the delightfid study of astronomy.
The work may be regarded, in fact, as a granunar of astronomy: it describes in a plain, unaffected and circumstantial
manner, th« acquisitions requisiti; to enable an amateur to prosecute
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secute the science with pleasure to himself and advantage tcf
others.
The author informs us, tliat for the last fifteen years
he has been in possession of every description of reflecting as
well as refractini; tcieseopes, and has ascertr-incd tlicir powers
experiment;dly; modestly assuring his readers, that the considerable expense of time and money which his puisuits have cost
him, will in his estimation be overpaid, should the peru'al of his
treatise " afford any satisfactory intelligence, or i)e useful to the
novice in optics and astronomy, by directing hiiu in the choice
and assisting him in the u-e of his instruments."

The

author then proceeds to explain his views in publishing

his treatise.

The principal prejudice," he observes, " which has confined
study of tlio minuti;e of astronomy to the observatories of the
state, and of a few opulent individuals, is, that an imi;<ense apparatus of unwieldy nagiiituuc, extremely costly to purchase,
difficult to procure, and troublesome to use, is indispensably ne*'

llie

cessary to discern what has been described by various astrono-

mers.

" I hope I shall succeed in mv endeavours to extinguish this
vulgar error, and be able to prove, that neither such enormous
instruments, nor monstrous magnifying })ovvers, are either necessarily recjuired or coinmonlv u&ed
and thereby the contemplation of the wonderful and beautiful celestial bodies may become more general, the science simplified and made easy, and
the study of it rendered universally attractive, and no longer confined to the haj)])y few whose good fortunes will furnish them
with such expensive instruments and I hope I shall clearly con•fince the amateurs of astronomy, that all the principal and most
interesting phsenomena are visible with glasses which are easy
to procure, and handy to use ; and that the rationale of tele;

:

scopes has this in common with other sciences, that \\'hat is most
worth learning is easiest learned; and is, like all other sciences,
reduced to a few clear points. There are not inamj certain truths
in this world."

After paying a just tribute of respect and admiration to the
labours of Dr. Herschel, Dr. Kitchener proceeds to describe the
various forms and properties of the telescopes now in use, giving
the historyof their invention, and noticing the progress of astro-

nomy as therewith, connected.
The follov/ing hints to persons desirous
strument may be usefiil to opticians also

of having a

good in-

:

" Whoever

desires to have a perfect and fine instrument, must
this alone will give the
two sets of specula made
optician a fair chance of doing his best; for such is the extreme

have at

least

:

uncertainty of obtaining a perfect figure^ that,

if

their employers-

are
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are not liberal enough to pay for the extra labour, they ought
not to be siirj.irised if the makers are Vv'iilltig to stop when the
figure is tolerably gco(\, rather than run the risk of destroying a
week's nork, by trying to make it a fine one.
Get one metal
as good as you can, then set to work at another, and when you

have made

on.e more perli-ct, try to mend the first : tlius, by alternately working one after the other, you will at last obtain the
*ne plus ultra' of perfection.

" It is of the utmost consequence to Uie perfection of reflecting telescopes, that the mirrors be truly parallel to each other,
and also that the centres of them, together with the centres of
the eye-glasse-!, be all in one direct line; viz. in the axis of the
tube.
Indeed, unless these particulars are attended to, the instrument will prove deffctive and faulty, even though the mirhave the most exquisite figure possible given to them. That
truly excellect artist, the late ingenious Mr. James Short, always
rors

took the greatest care to adjust and centre the metals of his
telescopes.

If the

centred and adjusted to
when the telescope is piit out of

mirrors are truly

their best position, a fixed star,

focus, should always appear, in reflecting telescopes, as a truly

round

circle of fire with a black spot exactly in its centre ; and
the telescope is adjusted to distinct vision, the star should
appear, if the telescope is excellent, and the state of the air
favourable, exactly rmmd, and totally free from all inadiations,

when

or false rays and glare.
Indeed I can assort, from experience,
that no object is so proper to determine the excellence of telescopes as the fixed stars, as the least irregularity in the figure of
the pietals i.u reflecting telescopes.or of the object-glass in achro-

rendered by them exreedingly coiispieuous by a false
their not appearing perfectly round."
To purchasers of telescopes tiie follov/iug useful advice is given:
" There is an exUaordinarv and curious fact, with whicii few
people are ac([uahited, but is of the first importance every one
should be aware of when choosing a telescope, or comparing
instruments to ascertain their peculiar powers 3 that when trying
astronomical glasses, we should not be satisfied with less thtui
three evenings' observation : such is th.e capricious variation of
the atmosphere of this country, that some evenings wliich appear
extremely fine, when the stars look most brilliant and dazzling to
inatics,

glare,

is

and by

the naked eve, are quite unfit for observation, and our best teleQuiet, serene nights, when there is no
scopes will not perform.
moon, are the most favourable. When comparing telescopes,
we should take very particular care that the eye-tubes be glassed
with the same sort of glass, and tliat they are charged with precisely the same magnifying powers; otherwise the comparison will
be in vain : a diffcreuce of even five or ten times in tlie niaguifyiug
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fyjng power will sometimes, on some object?, give a difFereiift
character to the glass : and whatever difference there may be in

the size of the instruments, when we wish to become acquainted
v.iih their rcspecti^e advantages, they should each be charged
with tiie samo magnifying power, which, if the telescopes are
intended for a->tronomical use, should not be less than 100 times;
if for terrestrial puiposes, not less than fifty times."
In a note there is an eleg;nit tribute to tlie merits of the late
f
celebrated instrunient-maker Ramsdcn
scanty as it is, it is the
only biography of him, we believe, which is cKtant
we therefore present it to our philosophical readers with much pleasure.
" The highest jnaise is due to the merits of the late Mr. Jesse
:

:

Ramsden,

for his iiigenuity,libcralitv,

and persevering endeavours

to invent and perfect the various instruments used in astronomy,
philosophy, and mathematics ; to produce which, he devoted all
his time, and almost all the profits of his very extensive trade, in

carrying on which, his anxiety was not (like the razor-maker,
who merely made his goods to sell) to study and contrive how
cheap he could make an instrument, and how dear he could sell
it; his sole care vvas to make it as perfect as possible, and he
spared neither pains nor expense in forming an instrument, or

and the method he pursued, though
Without
the least ostentation, pride, or reserve in his manners, he vvas
polite, easy, and familiar to all that had business with him.
'•'
I have been favoured with the following anecdote from such
a source, that I can vouch for the authenticity of it.
*' It was his custom to retire in the evening to what he considered the most comfortable corner in the house, and take his
seat close to the kitchen fire-side, in order to draw some plan
for the forming a new instrument, or schem.e for the improvement of one already made. There, with his drawing implements
on the table before him, a cat sitting on one side, and a certain
portion of bread, butter, and a small mug of porter placed on
the other side, while four or five apprentices commonly made up
the circle, he amused himself with either whistling the favourite
air, or sometimes singing the old ballad of,
bringing

it

to perfection

;

singular, almost invariably produced ultimate success.

'
'

'

If .«l)e

What

\VI)at care I,

not true to me,
care I to whom she

is

what care

I, to

whom

Ijc ?

slie

he?'

and appeared, in this domestic group, contentedly happy. When
he occasionally sent for a workman, to give him necessary directions concerning what he vvishcd to have done, he first showed
the recent finished plan, then explained the different parts of it,
and generally concluded by saying, with the greatest good humour, ' Now see, man, let us try to find fault with it;' and thus,

by

:

Koyat
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by putting two heads together, to scrutinize his ovm performance,
some alteration was probably made for the better. But, whatever expense an instrument had cost in forming, if it did not
fully answer the intended design, he would immediately say, after
a

little

examination of the work,

'

man

Bobs,

!

this

won't do,

we must have at it again:' and then the whole of that was put
aside, and a new instrument begun.
By means of such perseverance, he succeeded in bringing various mathematical, philoThe large
sophical, and astronomical instruments to perfection.
theodolite for terrestrial measurements, and the equal altitude

always be monuments of his ferThere cannot be a
lover (especially of this more difficult part) of philosophy, in any
quarter of the globe, but must admire the abilities and respect

instrument
tile,

for

astronomy,

will

penetrating, arduous, superior genius

!

memory of Jesse Ramsden !"
The author concludes his work with some plain, unaffected
directions respecting the management of the instrument.
Upon the whole, we think Dr. Kitchener has added a useful

the

pocket volume to our stock of knowledge on the subject of astro-

nomy and
;

as the science

is

daily acquiring cultivators in the

United Empire, the importance and value of the work

will

be

gradually more duly appretiated.

A work by the late Bernardin St. Pierre, author of "The Studies
of Nature," is to issue from the French press in the course of a
few weeks. It is entitled Harmonies de la Nature, and is directed to an illustration of the wisdom and beneficence of Providence in the works of creation, by exemplifying many coincidences and aptitudes which do not occur to ordinary observers.
A translation into English from the proof sheets is in progress,
and will be published in this country at the same time as the
original.

LXXIV.

Proceedings of Learned Societies,

ROYAL SOCIETY.

Wednesday,

Nov. 30, being St. Andrew's Day, the Royal

Society met, according to aimual custom, at their apartments iu
Somerset House. The Coi)leyan Gold Medal Wiis presented, with
an appropriate speech from the President, to .lames Ivory, Esq.
A.M. for his various Mathematical Cnrinnunications published
in the Philosophical Transactions; afar which the Society pro-

Kccde J to the election of a Council and Officers for the year en•uing; when the following Gentlemen were elected
,Th«
Gg
Vol. 41. No. 200. Dtc. 1814.

4(i6

Royal Society,

The Right Hon. Sir Joseph Banks, Bart. President.
Samuel Lysons, Esq. Treasurer.
WiUiam Hyde Wollaston,
Taylor Combe, Esq.

Of
Higlit

the

Hon.

M.D.I

.

Secretaries.

Of (he New

Old Council.

Banks, Bart.
Sir C. Blagden, Knt.
S. Goodenoughj Ld. Bp. of CarSir

,

s,

J>

.los.

Charles

lisle.

Taylor Combe, Esq.
Samuel Lysons, Esq.
George, Earl of Moiton.
Thomas Murdoch, Esq,
J. Pond, Es(i. A.R.
William Charles Wells, M.D.

Council.

William Allen, Esq.
William Blake, Esq.
Rev. Charles Burney.
William,

of

Earl

Charleville.

Davies Giddy, Esq. M.P.
Sir Everard

James

Home,

Bart.

Horsl)in-gh, Esq.

/Uexander Marcet, M.D.
Thomas, Earl of Selkirk.
Henry Warburton, Esq.

Wm. Hyde WoUaston, M.D.
Thomas Young, M.D.
After the election the Members dined together

at the

Crown

and Anchor Tavern in the Strand.
Dec. S. This night the Society assembled

after the Annithe President's elaborate address on adjudging the
Copleyan medal to J. Ivory, Esq. of the Royal Military College,
Sandhurst, was read. Sir Joseph took a lucid and comprehensive
view of the different mathematical papers laid before the Society

versary;

when

by Mr. fvory, particularly

his

Investigation of Spheroids.

He

then proceeded to a history of this abstruse branch of mathematics.
Sir Isac Newton's principles began by assuming the earth
to be a homogeneous fluid ; but the theory did not correspond
with actual experiment. Maclaurin was the first who demonstrated that a homogeneous fluid in rotatory motion would always
remain globular.
He was followed by Simpson. Their labours
were adopted and extended by,Lagrange in the Berlin Memoirs.
The question is now finally established by Mr. Ivory, whose papers in the Transactions of the Royal Society have attracted the
attention, and obtained the approbation, of M. Legendre.
The reading of Dr. Brewster's experiments on animal, vegetable, and mineral substances which depolarize light, was continued.

X

Dec. 15 and 22. Part of a paper by Mr. Travers, describing
the structure of the Eye, its different organs, and power of
adopting vision to distant and near objects, was read the remainder was postponed till a future meeting, and the Society adjourned two Thursdays.
:
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IntelUgence and Miscellaneous

Ar ikies

J. HE celebrated M. Van Mons, of Brussels, has lately piiblisliet'
French translations of Sir Humphry Davy's valuable Chemical
and Scientific Works. The same indefatigable foreigner has also
presented a Memoir to the Royal Academy of Sweden, on three
new chemical bodies, knoAvn by the appellation of the MetalloFrom this
fluores. Iodine, and the Detonating Oil of Dulong.
ingenious work, which consists of upwards of 300 octavo pages,
it is

our intention to present the readers of the Philosophical
extracts.
In the mean time we

Magazine with some interesting

M. Van Mons

about to reChemistry
and the Aits, which has been long suspended in consequence of
the unsettled state of the Continent.
M. Van Mons thus expresses himself in his letter to the Edi-

have the satisfaction to

sume the pubHcation of

state, that

is

his highly useful Journal of

tor of this Journal

" It is said that Gay Lussac has lately read to the Institute a
long work upon Iodine, and that he has examined this new oxyI have heard that he
genated acid under its various relations.
speaks of the intactile powder upon hearsay only ; and he seems
to consider azote and sulphur as combustibles, the one alcalifiit is in this light that 1 have also
able, and the other acidifiable
considered these bodies and all the other bodies, except the metals reduced into hydrogen ; for whatever can be fixed of the
hydrogen or of the reduced metals, ought either to be oxygen or
to contain oxygen, and nmst have received these bodies as sub:

stitutes for caloric.

"

have made some new experiments on the metallo-fluores,
have found that any given metal takes up the dry fluoric
acid from anv given oxide, as hvdrogen takes up the dry sulphuric acid from all the sulphates the dry phosphoric acid from all
the phosphates and as oxvgen takes up the dry iodic acid from
all the iodates, &c.
I
have spoken at full length of those bodies in the Memoir sent herewith, and also in my notes upon
Da\y.
In addition to the drv fluoric acid being combined with
the metals in the two relations, to be salified into oxidulates and
oxides, it appeared to me that, in a third instance, which answers

and

I

I

;

;

to that of solution, the acid

is

situated in the

yjortion with the hydrogen, the sulphuiic acid

same way
is

in

pro-

laid bare,

and

second proportion with the oxygen the muriatic acid
is equally so.
It also appeared to me that the hydrogen allowed
itself to be incorporated with my metallic fluores ; for, as dull ;dj
they were befofe, they now assumed a metallic lustre nevertheless I am not entirely certain of this fact.
These will be true
Gg2
fluors

that in

its

:
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of reduced metals
from which I think tliat the sulphur
will take up the metals by isolating the fluor, or the combustible
or acidiftable from the fluoric acid.
All tliat I can do for oxyfliiors

;

genatino- ihe dry fluoric acid into fluorine has been without success, and I think I may safely say that this acid is incapable of

oxygenation. I have not been informed if Gav Lussac has been
&ble to put beyond combination tlio hyperoxy{>;enated iodic acid.

" You know without doubt, that, according to the present
nomenclature, an iodate is a hyperoxygenated salt ; an i dure, a
dry salt ; a liydroiodate, a dry salt and water ; u hydrosulpliate is
a salt composed of an oxide and of sulphurated hydrogen gas,
and this gas is hydrosulphuric acid, &;c. &c.
*' I am about to resume my
Joiirnal for 1815, and I shall have
,

much
*'

pleasure to transmit

My Philosophical

it

as formerly.

Dictionary of Chemistry

is fast

approach-

ing to a conclusion, and you shall receive it shortly.
" I have the honour to be, &c.

"

Brussels, Oct. 12, 1814.

J.

B.

Van MonS."

CAPTAIN BAUDIN S VOYAGE OF DISCOVERY,
Undertdken by Order of the French Government.
The Moniteur of December 24 gives the following notice on
this interesting subject
" We have the satisfaction to announce the publication of the Voyage to the Southern Hemi•pliere, drawn up by M. Louis Freycinet, Captain in the French
Navy.
" In the Moniteur of Jan. 15, 1813, a Report was published,
which had been made by the vice-admiral who was director of
the charts and plans of the marine, from which the public were
enabled to appretiate the merit of this superb hydrographic
work. It contains accurate charts of those shores of New Holland and Van Dien)eirs Land, which at the epoch of the voyage were least known. This discovery made by the French navigators of the south-west coast of New Holland must have I)een
remarked in a particular manner, situated between the islands
of St. Francis and Port Western, which no voyagers seem to
have approached previous to them.
" The work which we announce hns the stronger claims on
:

—

the curiosity of the public, as Capt. Flinders,

who commanded

an English expedition, sailed along and exjdored the same coast
at the same time.
His Voyage has just been published, accompanied by an atlas containing a great number of charts.
" The English captain was on the 2Sth January 1802 at th«
islands of St. Francis, situated at the eastern extremity of de
Nuyt's Land, wiiich rear-admiral Dentrecastcaux had visited.
Leaving those islands, he sailed along the shores from northwest

:
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Capt Baudin was off Port Western, at the
opposite extremitv, on the 29th of March of the same vear, and
followed the windings of the shore in an o])posite direction to
the
that of the English ; i. e. proceeding from south-east to
The ships of tlie two nations passed each other
north-west.
under sail in the eastern extremity of the easternmost of the two
acgreat gulfs whicii are on this shore, as mav h>e seen in the
count of the French Voyage published by M. Perou.
"
most friendly connnunications took place between the
west to south-east.

The

and Capt. Flinders wa.s the lir.t to visit, the com^oi
the French expedition. The priority of discovery
the south-west coast of New Holland, from the ishmds of bt.
Francis to the point at which the ships met, belongs therefore,
jjortion of the
untpiestionablv, to Capt. Flinders ; but the other
Nevertheless,
coast ought not to be ihsputed with the French.
this last portion
from
retrench
to
us
obliges
regard
truth
a
to
about 50 or 60 leagues to the east of Port Western, which had

two

ships,

mander of

been some time previously explored by Capt. Grant, commanding the Lady Nelson.
" It must not be concluded that each of the navigators ot
both nations had not the merit of discovering the half ot this
dangerons coast, since each inspected the wliole of it closely,
parts
without communicating to each other the chart of the

which they had

first vi<ited.

^

Baudin had explored and laid down the soutawest coast of New Holland, he proceeded to Port Jackson, where
he met Capt. Flinders a second time.
« In an interview which took place in presence of tlie GoNew Holland, the chief inha!)icants of the place, and

"

Wlieii Capt.

vernor of
iVl. Bau.some French officers, the Enghsh captain agreed with
future
din on the limits of the shores upon which each should
Those w?re fixed by comlay claim to a prioiity of discovery.
^
mon consent on a chart exhibited by Capt. Fhnders.
worK, the
After a few observations on the imijortance of the
charp
Moniteur thus vindicates the French officers from the
all t.ie
which has been l)rought against the^n, of appropriating

m

discoveries of Capt.^Flinders to themselves, and

givmg them

French names

ii
u ibe well
impartial public will decide if this reproach
unwere
founded, or if it was possible to describe shores whic!i
most reknown to them, without distingn.s'.iing In' names the
not nng
markable parts of those shores; and if, when they knew
could do any thing
of the names imoosed by Capt. Flinders, they
of naming tne
else than resort to the privilege of every voyager,
'•'

The

capes and islands which had not l)cen pi)intcd out

Wprk."
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—Analomy of the Brain.

COMMUNICATION ESTABLISHED BETWEEN THE BLIND AND
DUMB.
Dr. Guiilie, Director of tha Royal Blind Institution at Paris,
has been enabled, by an infallible method of his own invention,
to establish an immediate and perfect mode of intercourse between the blind and the deaf and dumb. These two species of
unfortunate individuals, betwixt whom Nature appeared to have
placed insuperable barriers, may henceforward, thanks to the author of this invaluable discovery, dra:v near to perfectly understand each other.
The first trial of this ingenious practice was made before a
numerous public meeting held at Paris the 26th of August last.
A sentence was there dictated to one of the deaf and dumb,
named Massaca, a pupil of the Abbe Sicard, and by him communicated to one of the blind, who immediately repeated it in a
loud voice. lie, in his turn, communicated to Massaca the sentence dictated by the meeting, who instantly wrote it down on a
tablet.

We

are assured that Dr. Guiilie intends coming to London in
the winter, for the purpose of making an experiment of his
practice before the Royal Society.

ANATOMY AND PHYSIOLOGY OF THE BRAIN.
Dr. Spurzheim has at length finished his second course of lectures on the Anatomy and Phvsiologv of the Brain, after having received the testimony of a numerous and respectable medical and amateiu- class of hearers to the preeminence of his
mode of dissecting the brain, and treating of its physiology.
He is now gone to Bath, by the particular invitation of some
medical gentlemen of that citv, to demonstrate the brain there.
The doctrine he teaches appears at length to have excited general interest; and, if ultimately found correct, which we have
no reason to doubt, will lead to very important changes in the
plan of education.
For, by pointing out the peculiar talents of
individual children, we shall be decided in our choice of profession for our ofi'tpring.

LECTURES.

—

Medical School, Si. Thomas's aiid Gtiy's Hospitals. The
Spring Course of Lectures at these adjoining Hospitals will com-

mence the beginning

of February ; viz.
Thomas's Anatomy and the Operations of Surgery,
by Mr. Astloy Cooper and Mr. Henry Cline. Principles and
Practice of Surgery, by Mr. Astley Cooper.
At Guy's Prac tice of Medicine, by Dr. Babington and Dr.
Curry. iChemistry, by Dr. Babington, Dr. Marcet, and Mr.

Ai

—

St.

—

—

—

Allen.

;

Lectures.

—Meteorology.
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Allen.—EKperlmental Philosophy, by Mr. Allen.—Theory of
Medicine, and Materia Medica, by Dr. Curry and Dr. CholmeMidwifery, and Diseases of Women and Children, by Dr.
Icy.
Haighton.— Physiology, or Laws of the Animal (Economy, by
Dr. Haighton.— Structure and Diseases of the Teeth, by Mr.
Fox.

N. B. These several Lectures are so arranged, that no two of
them interfere in the hours of attendance and the whole is caW
;

culated to form a Complete Course of Medical and Chirurgical
Terms and other particulars may be learnt at the
Instruction.
respective Hospitals.

Theatre of Anatomy, BariletCs Court, Hollar?!.— Lectures
on Anatomy, Physiology, Pathology, and Surgery, by Mr. John
Taunton, F.A.S.' Member of the Royal College of Surgeons of
London, Surgeon to the City and Finsbury Dispensaries, City
of London Truss Society, &c.
The Winter Course will commence on Saturday, January 21,
1815, at Eight o'clock in the Evening precisely, and be continued
Parevery Tuesday, Thursday, and Saturday at the same hour.
ticulars may* be had on applying to Mr. Taunton, 87, Hatton

—

Garden.
RUSSELI. INSTITUTION.

Mr. Singer will commence his Lectures on Electricity and
Electro- Chemistry at this Institution, on Monday, January the
The Lectures will be
16th, at Eight o'clock in the Evening.
continued at the same hour each succeeding Monday until the
end of the Course. Tickets of Admission, and a Syllabus ofthe
Lectures, may be obtained of the Secretary, at the Institution,
Great Coram Street, Russell Square ; or of Mr. Singer, No. 3,
Princes Street, Cavendish Square.

.

Meteorological Olservations made at TValthamstoiu, in Essex,
from November 10 to November 30, 1814. Communicated
by Thomas Forster, Esq.

Nov. 10.— Windy, with sun and clouds;
Thermometer 2 P.M. 39°. Barometer 30-20.

star-light

night.

N.VV.
Fine coloured sunrise occasioned by cirrostratus
JVby. 1 1
A gray day. Cloudy
tlic clouds with cirrostratus afterwards.
and windy by night. Barometer 30-20 and 30-30. Thermometer 44", not lower all night, as appeared by a self-registering
.

—

instrument.

W.
Nov,

Meteorology.
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—

Thermometer highest at midday* 50", in the night
Sun, wind and showers.
Barometer falling 2()'80. S.
Nov. 13.— Thernioineter 47° and 30". Barometer 29-80.
Rain early, followed by sun and wind. N.W.
Nov. H. Thermometer 52° and 40". Barometer 29-80.
Rain and showers. At night starlight. S.W.
Nov. 12.

45".

Nov.

15.

—
—Thermometer 49" and 41°.

Barometer stationary
and flocky cumuli
floating before it
hard showers and very dark night.
Nov. 16.— Thermometer 48= and 33". Barometer fell 29'40.
Rain ; then high wind and showers. Clear evening. S.W.
JSov. 17.
Thermometer 52" and 46".
Barometer 30-00.
Haz\'day, dark and windy at night. S.W.
Nov. IS. Thermometer 51" and 42*.
Barometer fell from
29-82 to 29-50. Sun and showers with dark windy night. S.
Nov, 19. Thermometer 45° and 32^ Barometer 29-41.
Sun and hazy ; star-light night. N.W.
Nov. 20.— Thermometer 42" and 32».
Barometer 29-40.
White frost early ; then showers. Wind at night brought rain
from the S.
Nov. 21 .—Thermometer 38' and 23". Barometer 29-60 and
29*50. Gray morning. Moon and stars by night. N.W.
Nov. 22.—Thermometer 38^ and 22". White frost and fine
sunrise ; fair day, with wind from N.
Nov. 23. Thermometer 37°. White frost and hazy at night.

Red

at 29-80.

sunrise with cirrosiratus

;

—
—
—

—
N.
Nov. 24. — Thermometer S9'.
Rain.
N.
Nov. 25 — Thermometer 5 P.

Hazy moon.

Barometer 29*80. Fogg}', and

sun.

.

showers.

Hazy and

Barometer 29*50.

S.

Nov. 26.—Thermometer 49° and 33°.
Barometer
Showery and wind. S.
Aoi'.'27.— Thermometer 43" and 33°. Barometer
Sun and clouds windy after 5 P.M. W.
Nov. 28.— Thermometer 39" and 43".
Barometer
Sun and wind ; rain. N.
Nov. 29.~Thermometer 47° and 37°. Barometer
Gray day. S.W. Cirrosiratus, cirroaimulus.
Nov. "30.- Thermometer 43" and 33".
Barometer
Sun and hazy. N.W.

29-30.

29-60.

;

29*70.

29*40.
29*20.

* The Barometer is taken about 8 A.M. The highest of the Thermoleter in tlie day is to be understood when no liour is expressed where two
:

Botations occur, the second

is

the lowest by night.
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21
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261, 323
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451
Duvy (John) on animal heat,
trigonomeon
the
remarks
Delambre's
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trical survey.
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237,304
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_
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207
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Donovan on alcohol,

234,401

electricity,
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;
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394
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395
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Electro- chemical pha:nomena.

on,

124:
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107, 1S3, 274
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23

Lunar distances. Correction
Lussac on crystallization,
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Inquiries respecting;,

MacCulloch on sublimation of
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56
193
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.

17
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Fishes.
On,
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146
93
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239,318, 398,471
50,63, 140
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49
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144,' 31
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254
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Guard against, 304
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49
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161
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131
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On eyes of, 107, 183, 274;
observations upon, 133; anatomy
of,
148
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Experiments on,
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On.
294

A
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415
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On

63, 64, 65, 66,
139, 465
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of,

161
261, 323;
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alto by their expansion,
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313

on tombs,

225
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Subscription collections of,
314, 395
Mirbel's botanical remarks,
57
Moorings.
294
On,
Nautical Almanac. Errors in,
16
Ohsrcampe on combinations of gold,

368

Gasometer, Hume's, 1; remarks on,106
152
Gehlen's process for formic acid,
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224, 253
52,241,472
Geology,
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Remarks on,
225
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403
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181
C^regory against Thomson,
383
Gnignes's Chinese Dictionary,
191
Hail-storms in the West Indies,
Hamilton on hail-storms in the West
19!
Indies,

Home on

253, 316
78, 158, 236, 239. 318,
398, 471

Meteorology,
Milliii

French
237, 304
Fulminating silver, ©n,
Gall's craniology, 71, 251,305, 370,
396, 470
15
Galvanic trovgh improved,
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171

1

Forster's Metereological obscrv. 79, 158,
Institute,

445

electricity,

253

Fire.

44
silica,

395
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313
Meteoric stones.
On, 100, 2 2, 21 7i
Medical

alcohol a product of?

105

of,

,

408
Osmium. On,
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Oxides of gold. On,
408
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On,
Park, Mungo. Rumours concerning,
1.50
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76,157,396
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64
Patents.
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Attempt to
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71, 251, 305
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of,

by a

lens,

434
69
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63, GG
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Ramsden. Biography of,
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394
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De Luc
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66
Royal Bavarian Academy,
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49, 139,392, 393,465
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Ru£ca

of,
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293

of,
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396, 471

Sadler's aerial voyaje,
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415
408
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Progress of, in France, 2i
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Sea-waltr. Analysis of,
Secretions.
Influence of nerves on, 49
212
Si-guin on aerolites,
SOi
Ships' cables.
Improvement in,

Saltpetre.

Salts
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On,

Showers of fire, gclntine,
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is'aiid.

On,
on double
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On,
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IS 1
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On artificial,
On action of,
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Sulphur in,
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Fan
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Letter of,
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71
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H
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Report dn, 171
Zinc, impvoi-er for culLoary vessels, 52
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