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ANNALS

PHILOSOPHY.

JULY, 1821.

ArtIicLE I. g

A Memoir onthe Physiology of the Egg, read before the Linnean
Society of London, on 1%11'01& 21, 1809; an Abstract of which
is published in the Society’s Transactions. By John Ayrton
Paris, MD. &c. &c. : .

(Concluded from p. 859, vol. i. New Series.)

TrE part of the egg which next claims our notice is the air-
bag, placed at its obtuse extremity; this follicle excited in me
cousiderable interest, and was in fact the phenomenon that first
directed my attention to the subject of the physiology of the
egg ; and when I found that this organ had not received the
attention which its importance seemed to merit, I was encouraged
to pursue its investigation. Iam not aware that it exists in the
ova of any animals but those of birds : indeed there is a wonder-
ful relation between the respiration of oviparous animals before
and after their exclusion from the egg; so, perhaps, birds who
- enjoy the most perfect species of respiration, are those only
whose ‘egg contains a particular organ for the purpose.

The external shell and the internal membrane with which it
is lined, constitute the parietes of the folliculus aéris ; its extent
in the recent egg is extremely small, and before its exclusion
from the uterus, 1t does not appear to exist; it would seem to.
commence at the. moment the egg is deposited by the bird ; a
small portion of the watery contents of the egg transpire through
the shell, and the air then rushes through the obtuse end and
inflates the follicle : this is the history of its origin; and its size.
and subsequent increase are to be explained upon the same

New Series, vor. 11. B
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principle, which thus establishes an important relation between
the diminution of the bulk of the ovular contents and the extent.
of this pneumatie apparatus. During the progress of ineubation,
it is d.iE;ted to a very considerable magnitude. Its uses seem:
to have been first understood and appreciated by Harvey =
« Utilis est ad ovi ventilationem, ac Pulli perspirationem, refrige—
rium, et respirationem, ac denique ad loguelam, unde cavitas 1lla
primo exigua, mox major, ac denique maxima couspicitur, prout
varii jam nempe dicti usus postulaverint.”

Very early after incubation, the cicatricula expands into
several eircles, containing an ash-coloured fluid, called by
Harvey “ colliquamentum * in this, on the fourth day, the heart,.
like a vibrating point, “ punctum saliens,” for the first time,
.Becomes visible, and blood-vessels are seen defining, like a
fringe, the cicatricula; these meatus venales, which are hereafter
to become the umbilical vessels, extend and multiply their rami-
fications on the yelk and white, by which the blood is exposed
o the action of the airin the follicle, oxygenated, and returned
to the embryon : to establish, however, this theory upon a solid
basis, it became necessary to discover the nature of the air that
mflates the follicle, and whieh has hitherto remained snexamined.
We are informed by Buffon, that it is & product of the fermenta-
tion which the different parts of the egg undergo. If the Count’s.
eonjecture be substantiated, the gas must be non-respirable : to
determine this point, and to discover whether the process of
mcubation produces any change in its chemical constitution, I
instituted the following experiments : :

Experiment 1.—Twenty-one hens” eggs newly laid, when
broken under the surface of water, yielded only one cubical inch
of gas : this, when received in a jar, and subjected to an eudio-
metric. test, proved to be pure atmospheric air. :
. Experiment 2.—Two eggs, after 20 days’ incubation, were
epened as before, when one cubic inch of gas was collected, which
E also discovered to be atmospheric air, contaminated, however,
with g portion of carbounie acid. This latter gas I suspeet to be
derived from the venous blood of the chick, whieh seems to esta-
blish another analogy between this mode of oxygenation and
xespiration after birth.* From these results, the following corol-
laries may be drawn: 1. The folliculus aéris contains before
incubation atmospheric air.t 2. No other chemical change is
effected in its constitution than a small inquination with carbonic

-acid. 3. It gains by incubation an inerease of velume, whick

) ® As in respiration, may net this cembination of oxygen with the blood generate
lieat 7 For Mr. Hunter's experiments prove that there is a difference of several degrees
30 the ‘temperature of 4n ed egg, and in that of one advanced in its evolution,
aftheugh they have both been alike subjected to the animal heat of incwbation. -

5 By the application of heat this air is expanded, and, if suddenly, it:will burst the:
shéll, and scatter the contents; the obtuse extremity should, therefore, be always
pricked with a pin before the egg is roasted, a fact well known to the country house-
wife; andhence the old adage, ¢ There is rcasen in rousting ax cgg.” :
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takes place nearly in the ratio of 10 to 1; it must, howewer, he
remarked that its extent does not increase equally in equat suc-
cessive portions of time ; but that it obxerves a rate of progres-
sion which is accelerated as the stages of incubation advance,
although it seems to arrive at its marimum of dilatation a few
days previous to.the exclusion of the animal.

Some naturalists have conjectured that the use of this appa-
ratus is to furnish the air with which the feathers are inflated :
this idea hardly requires a serious refutation; we detect the
same receptacle in the eggs of those birds that are hatched
unfledged. Its essential purpose is undoubtedly to ozygenate
the blood of the embryon, and we accordingly find that what-
ever obstructs the inflation of this follicle, ang the renewal.of its
air, destroys the life of the chick. The experiments of Reaumur
offer abundant proofs of this truth. In his attempts to develope
the egg by the heat of dung, they, for a long time failed, owing
to a circumstance which he afterwards discovered to depend-upon
the impurity of the atmosphere. He also varnished eggs so as
to prevent the access of air; and he found that when placed
under the hen, they invariably perished. lanzani instituted

~ many experiments with the same view. 1 have often,” says
he, “ pleced the eggs of terrestrial and aquatic insects under
the receiver of an air-pump, but none ever hatched in this situa-
tion, although in every other respect in a condition to have
done 80;” and Boerhaave offers his testimony upon the same
subject in the following words : “ Ovula quorumcunque snsecto-
rum, in vitris accurate clausts, non producunt.” We see the
importance, therefore, of that provision by which the egg .is
occasionally ventilated by the migrationr of the parent; itis a
fact well known in the farm yard, that turkeys frequently destroy
or smother their eggs by a too constant and assiduous attention:
The air follicle may also have a secondary office to perform,
to assist In tgroducing necessary changes mn the albumen and
vitellus by the chemical action of its air. Such then is the
mature of this organ in the egg of the common hen, from which
this description is taken ; the same apparatus exists in the eggs
of all birds, and contains a similar air; its capacity, however,
does not seem to vary either with the size of the egg, or of the
bird to which it belongs ; but I think that I have discovered a
beautiful law by which 1ts extent is regulated. Ihave uniforml
found (as far as my contracted inquiry has led me), that the fo/-
liculus aéris is of greater magnitude in the eggs of those birds'
who place their nests on the ground, and whose young are
hatched, fledged, and capable of exerting their muscles as soon
as they burst from their shell, than the folliculi of those whose
nests are generally built on trees, and whose progeny are born:
blind and forlorn.” Thus the foliiculi of the eggs of hens, par-
tridges, and moor-hens, are of considerable extent ; while those.
of the eggs of crows, sparrows, and daves, are extremely con-.
D2
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tracted. ‘The chick, therefore, of hens and partridges has a
more perfect plumage, and a greater aptitude to locomotion, than
the ca{low nestlings of crows and sparrows. :
Such an instance of the agency of oxygenation in the promo-
tion and increase of muscular power is not solitary ; the iisto
of ruminating animals will furnish a parallel example. ¢ Their
cotyledons,” says the ingenious author of the Zoonomia, ““seem
to ge designed for the purpose of expanding a greater surface
for the termination of the placental vessels, In order to receive
oxygenation from the uterine ones: thus the progeny of this
. ‘class of animals are more completely formed before their nativity
than that of the carnivorous classes ; calves, therefore, and lambs;,
can walk about in a few minutes after their birth ; while kittens
-and puppies remain many days without opening their eyes.” In
confirmation of the theory, that musculur irritability is the result
of a nice combination of oxygen with the animal organs, many
interesting facts may be adduced. Do we not find that the
muscular strength of an animal is (ceferis paribus) '})ro ortional
to the extent* and perfection of its respiration? Birds are
enabled to sustain the exertion of flight, owing to their exten-
sive pneumatic receptacle; and many insects, especially the
different species of Scarabeus, in the act of flying, disclose
avenues of air, which in their quiet state are closed by the cases
of their wings, thus procuring for themselves a larger supply of
the principle of muscular energy at a period when from their
exertion, and consequent exhaustion, they most require it: flat
fish, who having no swimming bladder, remain at the bottom,
and possess but little velocity, have gills that are quite con-
cealeg,~ while those who encounter a rude and boisterous
stream, as trout, perch, or salmon, have them widely expanded ;
and, with respect to the respiration of fishes, it may be further
observed, that the sum of orygen which they receive will vary
Jointly as the momentum of the water which imparts it, and the
extent of the gz'lls. An acquaintance with this truth at once
enables us to discoverwne of the most heautiful final causes in
nature. We shall no longer consider: the rapid current or the
boisterous ocean as inimical to the strength of the animal, but
regard them as the powerful causes of its invigoration—*¢ Ele-
menta propriis armis devicta.” So also the velocity of fishes, and
its unwearying duration, will cease to astonish us, since it is
evident that such motions contribute as well to the revival as to
the exhaustion of muscular energy; for although they must
waste the stream of irritability, yet they add to the fountain by
which it is supplied. Hence it follows, that whenever it is an
object to economize the consumption of air, as must happen in
crowded and confined situations, we ought to preserve our mus-

* Narrow-shouldered men bear labour worse and pain better than others, Thus the
natives of North America, a narrow-shouldered race of people, will rather expire under
the lash than be made to labour.—(Darwin's Zoonom. vol. ii. p. 14.)
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cler, as faras we are able, in a.state of ‘complete inactivity ;
nothing could have been more judicious than the advice given
by Mr. Holwell to his unfortunate fellow sufferers.in the Black
I-K)le'at Calcutta, “ not to exhaust their strength by useless efforts,
but to remain quiet and orderly,” or in other words, not to waste,
wantonly, the animating principle of the atmosphere by motions,
the effect of which is to render an increased consumption of it
unavoidable : on the contrary the expedients resorted to upon
that melancholy occasion, were calculated to accelerate the
fatal result which they were intended. to counteract, such as -
fanning the air with their hats, and kneeling down, for the pur-
pose of simultaneously rising, in order to give a fresh impulse
to their stagnant atmosphere. - . oo : o
. Itis evident that the inflation of the folliculus aéris of the egg
will proceed in the same ratio as the evaporation of its fluid con-
tents : the importance of such an arrangement is sufficiently
obvious. I shall, therefore, proceed to describe the shell, the,
only part of the egg which now remains to be noticed. The use
of the shell is not only to defend the ovular structure from,
external violence, but fo regulate the evaporation of the fluid
contents, and the various chemical changes essential to its deve-
lopement. It consists, according to the latest experiments of
M. Murat Guillot,* of gelatine 3, phosphate of lime 2, carbonate
of lime 72 parts, united to an organic tissue. Mr. Carlisle, ina
memoir read before the Royal Society, “ Upon the Vascular
and Extra-vascular Parts of Animals,” states, .that the calca-
reous shells of birds’ eggs are merely deposited upon the mem-
brana putaminis, and that the inner portions are regular crystal-
lized prisms, the long diameters of which point to the centre of
the egg. I have repeatedly endeavoured to discover such a
crystailine structure, but unsuccessfully ; and my friend Mr.
William Phillips, whose knowledge of crystallography is so
justly appreciated, has examined the egg shell with no better
success. The hard and brittle texture of the shell is increased
by incubation, and it also undergoes some other changes during
this period which are not well understood. L
. Every circumstance connected with incubation discovers an
evident design to conceal the bird and its egg: the hen in
general is not dressed in the gaudy plumage which distinguishes
the male, nor is she endowed with the talent of singing, lest her
note should arouse the vigilance of her enemies : so the colours
of the egg vary in the different species of birds, and seem well
adapted to the purpose of concealment. ¢ Thus,” says Dr. Dar-
win, ¢ the eggs of hedge birds are greenish with dark spots;
those of crows and magpies, which are seen from beneath
through wicker nests, are white, with dark spots; and those of
larks and partridges are russet and brown, hke their nests and
situations.” , o ' o

The matter from which the shell is formed is secreted in the

- . .. .. " Annales de Chimic, vol. xxxiv.



6 Dr. Paris on the Physiology of the Egg.  [JuLv,

lower portion of the uterus, and in this operation we recognise s
process which, at the same time, answers two of the most import-
ant purposes of the animal ; it at once serves the individual, and
eontributes to the taation of the species; for while it
rémoves the superabundant calcareous matter, which, if allowed
to ‘accamulate, must render the bird incapable of flight, and
defeat the best purposes of its existence, it furnishes the germ
of the futere animal with a strong and convenient defence. It
gometimes happens that the eggs of birds are deposited without
the shell ; this may arise from the secretion of calcareous matter
not keeping pace with the too exuberant production of the yelks,
4 eircumstance which may depend upon a variety of causes; but
as it is not my intention to discuss tge question of the origin of
Lime in animal bodies, I shall, upon the present occasion, rest
setisfied with recording some facts connected with the subject.
The experiments of Vauquelin, which prove that the quantity of
calcareous matter voide% by the system exceeds that taken in
with the food, suggested to Fordyce that birds must require
cacareous matter (Turing their laying, and that if the animal '
were deprived of this earth, the shell would never be formed.
From observations made by myself, I am inclined to reject this
theory ; for birds occasionally deposit eggs without shells, who
have free access to lime ; and, on the other hand, although they
be carefully kept from lime, they will nevertheless produce
ealcareous secretions.

- As far as the light of analogy extends, it would seem that
lime is a product of animalisation, and that its secretion requires
a eonsiderable energy of constitution ; this is rendered probable
by the well-known pheenomena of rachitis; the absence of the
shell, therefore, depends probably upon some constitutional
cause in the bird, and not upon the privation of lime.

During my experiments, many years since, a curious circum-
stance occurred to a hen that was kept for the purpose that
deserves to be placed upon record. TEis bird had broken its
leg, and the limb was carefully bandaged, when, after a few
days, several eggs destitute of shells were found upon the pre-
mises, which I ascertained had been produced by the bird in
question. Now it may be fairly asked whether, in this case, the
calcareous matter designed for the formation of the shell was
not employed in the regeneration of bone? In the human
siPecies, the converse of this takes place ; for a fracture, occur-
rning during l‘Pregna.ncy, frequently does not unite until after
delivery.* “Here then nature evinces a greater anxiety for the
offspring than for the parent ; while, on the contrary, the fecun-
dity of an oviparéus animal would seem to render such a precau-~
tion unnecessary.  The same law will explain why women who

* In the fourth volume of Medical Observations and Inquiries, a case is communi-
cated by Dr, William Hunter from Mr. Alanson, Surgeon at Liv of a simple
feacture of dmx tiba in a pregnant woman, where the callus was not until afte
delivery. The accident happened during the second month of her pregnancy, and until
her delivery no adhesion hufzken place; but in the course of nine weeks afterwards
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tave had many children in rapid succession occasionally become
sickety, and are affected with a species of mollities osstum ; the
feetus derives its whole supply of ossific matter from the motiver;
and if she be exhausted, sick, or ill fed, this would appear to bie
done at an expense which her own bones cannot bear without
anjury. I shall terminate this subject by observing that the deer

are incapable of procreating their species, if their horni be
broken at the rutting season. A

e

ArticLE II. | o

Researches on the Composition of the Prussiates, o fmgmoq)
. Hydrocyanates. "By J. Berzelius.

(Concluded from p. 449, vol. i. New Series.)

T THINK that the following conclusions may be drawn from,
the experiments already detailed, viz. L
_ (a.) That the cyanurets of the alkalifiable metals preserve
their cyanogen at a very high temperature, but that the cyanuret
of iron combined with them suffers decomposition, and gives
azotic gas, and leaves quadricarburet of iron. '

(b.) ﬁse cyanurets of other irreducible metals are decomposed
at a high temperature. Those which can be entirely deprived .
of water, as the cyanuret of iron, give azotic gas, and are con-
verted into a double quadricarburet. Those, on the contrary,
which preserve their state of hydrocyanate until decomposition
commences, lose a certain quantity of their carbon, and the
carburet which remains contains the iron in the form of quadri-
carburet ; but the other metal is carburetted in a less degree,
being either a tricarburet or bicarburet. , :
* (c.) Reducible metals lose the cyanogen with retaining the
carbon ; but it is probable that some among ‘them may, at a
higher temperature, divide the carbon with the carburet of iron.
The compounds of carbon with the metals have hitherto but:
very little attracted the attention of chemists. It has been
indeed found that the metals reduced by carbon always retain a
small portion of this body, by which their properties are more or
less altered. But the carbon thus absorbed by the metals is
mostly in se small a quantity that its relation to chemical propor-
tions cannot be determined. We were ignorant until now of
metallic carburets, which were proportional in composition to
the sulphurets, the arseniurets, &c. and also to that of the car-
bonates. Itis evident that those which have been now described
belong to this latter class of compounds ; for the decomposition

she was able to walk about the room. There are also three cases in Hildanus of frace
tures which took in pregnant women, where a union could not be procured by a
contimiity of bony callus, lefu“l:[eiatet"s Surgery, the reader will find several
gimilar cases, ’ : N
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of the cyanurets by heat is entirely determined by the affinity of
carbon for the metals ; ifit were otherwise, the cyanogen would
either remain combined with them, as, for example, with the
alkalifiable metals, or would separate without decomposition, as
occurs with the metals reducible per se.

- Inthe foregoin% experiments, we have not only seen hi, tri, and
quadricarburets, but we have also discovered double carburets
analogous to double sulphurets and arseniurets, numerous exam-
ples of which are met with in the interior of our globe. The
existence of these carburets depends probably upon the same
affinity as that which gives rise to double cyanurets.

In distilling vegetable salts with a metatlic base, the metal-
lic carburets are also obtained, and which have been in general
considered as mixtures of carbon and metal ; but it is very cer-
tain that in a great number of cases, if not in all, these residues
are metallic carburets of determinate composition, and that the

uantity of carbon which ig found in the volatile products of the
distillation is in part determined by the affinity of the metal for
this element.

The phenomenon of combustion which is observed in the

eater number of the above-mentioned experiments is an inte-
resting addition to those which have been before presented bﬁ
some metallic antimoniates, gadolinite, hydrate of zircon, as we
as the oxides of chrome, rhodium, and iron. This combustion
appears to arise from a more intimate combination between the
iron and the carbon than that which existed in the cyanuret.
Every sudden rise of temperature which occurs in these bodies
consequently appears in the form of an eruption of fire.

For those who have not yet attended to this singular pheno-
menon, I will here relate an experiment which is very easily
tepeated. A solution of sulphate or muriate of deutoxide of
iron is to be decomposed by ammonia added slightly in excess,
in order to prevent the oxide of iron from carrying down any
acid in the form of subsalt. The oxide is to be well washed and
dried. It is afterwards to be slowly heated in a small platina,
crucible, by exposure to the flame of a good spirit lamp, until the
crucible begins to become red, and the water and ammonia conse-
quently driven off. The fire is then suddenly increased to red-
ness ; the pieces of oxide of iron begin to increase in volume ;
slight motion is perceived here and there; all at once they take
fire, and intense ignition pervades them from one ‘end to the
other. The oxide neither gains nor loses any thing by this
phenomenon ; and if there is any change of weight, it is always
diminution, occasioned by not having left it long enough exposed
to a moderate heat, to expel all the water and ammoma which it
had retained. After having undergone this apparent combus-
tion, the oxide of iron is rendered more difficulty soluble in acids;
it is dissolved, nevertheless, by continued digestion in concen-
trated muriatic acid ; bus if it be precipitated again, fire is repro~
duced under similar circumstances. : o
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- 1 have already spoken in another place * of this pheriomenon
and of the conjectures which may be made as to its cause. 1If,
at the time of decomposing some cyanurets, the temperature is
too high, the. phenomenon of combustion would eoincide with
the disengagement of azotic gas; and it would appear that one
ous:lt not to occur without the other, as we know with respect
to the superoxide of hydrogen, and also with the muriatic radical
(oxide of chlorine), that combustion and oxygen gasare produced
together at the same instant. With the cyanurets, this pheno-
menon is divided into two periods, as we have seen—that of the
decomposition of the cyanuret, and of the ignition.of the remain-
ing carburet of iron. This circumstance gives fresh support to the
opinion, that, as happens with the superoxides, the igniferous
decomposition is composed of two operations, one of which con-
sists in the disengagement of a portion of oxygen, and the other
in the more intimate union witg that. which remains, and that
consequently any exception to our general experience, as that
the separation of two simple bodies should be accompanied by
ignition, as happens in the combination of the stronger elements,
ought not to exist. S ,

s

VL. On the Combination of Cyanurets with Sulphuric Acids.

" The cyanurets when treated with concentrated sulphuric acid
are more or less dissolved without being decomposed. Those of
iron and potash, of iron and barium, dissolve without any resi-
duum, and yield colourless solutions which sustain a heat
much above 212° Fahr. without decomposition. Some others
alter in appearance, a very small quantity being dissolved by
sulphuric acid, the greater part remaining undissolved by it, and
possessing new properties. When sulphuric acid is poured upon
a cyanuret reduced to powder, the mixture frequently becomes
considerably hot; the cyanuret increases in volume, becomes
pulpy ; and, if it is soluble in the acid, it disappears gradually,
and the mixture becomes liquid. It is requisite to have a great
excess of sulphuric acid to dissolve even the most soluble. If to
this solution a little water be added, it becomes turbid, and
deposits a part of that which it held in solution ; thatis to say, a
part of the compound of the cyanuret with sulphuric acid. If
much water be added at once, the compound of the cyanuret
with the acid is decomposed, and superhydrocyanate of iron,
and a supersulphate of the other base are obtained; or if the
cyanuretis insoluble, it reappears with its usual characters.

If the acid solution of a cyanuret be left exposed to the air,
it gradually attracts moisture, and the new compound dissolved
is proportionally deposited, sometimes in a crystalline, and at
other times in a powdery form. On the other hand, if the solu-
tion of a cyanuret in sulphuric acid be heated, there is a certain

" * Essay on the Theory of Chemical Proportions, &c. . Paris, 1819, Pagc8l.
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erature at wl:iich, Khen it arrives, it eﬂ'efrvesces, dt}le cyanu(;
vet 18 decomposed, and a great quantity o is disengage
with rapidity!.)osThis isga mi?;ture tgf sulmrous acigagas,
carbonic acid gas, and azote. The residual mass contains super-
sulphates of the bases employed and ammonia.
. Dr.Thomson asserts that on this occasion a new gas is formed,
and that this gas is composed of hydrogen, carbon, and oxygen,
the proportions of which he has apparently determined with
care. He has moreover given the specific gravity of this gas,
and determined the condensation of its elements at the moment
of their union. I have repeated the experiments of Dr. Thom-
son, according to the directions which he has given, and which
are rather indefinite. Of the gas which 1 obtained, 0-348 part
was absorbed by the black superoxide of lead, and 025 part by
caustic potash. The remainder, which contained the atmospheric
air of the apparatus before the commencement of the operation,
and the azotic gas which was not converted into ammonia, were
not inflamed by the electric spark, neither unmixed or mixed
with oxygen gas in different proportions. Lime-water was not
rendered at all turbid, and even when I added hydrogen gas and
inflamed the mixed gas, lime-water remained clear. I decom-
posed in the same mode the crystalline compound of sulphuric
acid and cyanuret of potassium and iron, and it gave me the same
products. The action of fire immediately decomposes it with rapi-
dity, and afterwards a slower disengagement of gas takes place :
which happens when the sulphate of ammonia formed decomposes.
The gases which are then evolved are sulphurous acid and azote.
But even on this occasion no combustible gas was perceptible.
I am now going to give a particular description of the com-
ounds of some cyanurets with sulphuric acid. '
1. Cyanuret of Iron and Potassium with Sulphuric Acid—
If the acid be added to the anhydrous cyanuret, it becomes very
hot, and if the acid be in sufficient quantity, the cyanuret 18
totally dissolved, and after digesting for a few minutes, it gives
a clear and colourless solution. Wgen leftin an open vessel for
pome days, the mass becomes pulpy, and filled with numeraus
small annular crystals, surrounded with sulphuric acid less con-
gentrated, " I took this mass dfter eight Xays’ exposure to the
air, -and put it upon a brick, and placed it in vacuo, in order to
avoid the influence of atmospheric moisture upon the crystallized
part, and to facilitate the absorption of the liquid part. At the
expiration of 24 hours, { found upon the brick a white crystalline
mass composed of small interlaced acicular crystals. This mass
is soluble in water, and the solution has all the properties of one
of supersul hate of potash mixed with that of super. ydrocyanate
of iron, which does not decompose by exposure to air, as it
would have done alone. Even alcohol of (81 density decom-
poses this salt, combining with the hydrocyanate of iron and the
sulphuric acid, and leaving the sulphate of potash. I anal
this compound in the following manner: I' decomposed it by
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alcohol : the undissolved salt was washed with alcohol, contain+
ing a very little caustic ammonia, in order to satisfy myself that
the undissolved sulphate of potash was neutral. The alcoholie
liquors were afterwards diluted with water and precipitated b
muriate of barytes. I obtained nine parts of sulphate of potas}
and 40 parts of sulphate of barytes. An experiment of this
nature cannot be very exact; for the substance to be analyzed
always contains some sulphuric acid on the surface. Thus in
this analysis the sulphate of barytes contains rather more than
three times as much sulphuric acid as the sulphate of potash,
Considering the excess of sulphuric acid as adhering to the sur-
face of the crystals, it follows that the cyanuret of iron and
potassium must have been combined with- a sufficient quantity
of sulphuric acid to form a bisulphate with the potash, and com-
mon sulphate with the protoxide of iron. = '
- 2. Cyanuret of Iron and Barium with Sulphuric Acid.—This
compound is muck less soluble in sulphuric acid than the fore,
going. It crystallizes readily when made to aitract moisture
from the air. The crystallized salt is decomposed by water and
by alcohol, and gives sulphate of barytes, hydrocyartate of iron,
and sulphuric acid. An analytic experiment,  but which is less
deserving of confidence even than the foregoing, because the
crystals of the barytic compound are smaller, and consequently
retain more sulphuric acid, gave me a quantity of sulphunc acid
necessary to form bisulphates both with the barytes and the prot-.
oxide of iron. :

*3. Cyanuret of Iron and Lead was strongly heated in sulphuric
acid, but the new compound is almost insoluble. The sulphuric
:acid added in excess is rendered slightly turbid by the addition
of a little water ; but ] observed no traces of crystallization even
after many weeks’ exposure to the air. ‘

4. Cyanuret of Iron and Cobalt readily dissolves in, and gives

a red colour to, sulphuric acid. After some hours, the hquid
deposits a crystalline powder of a very fine rose colour, and
loses at the same time much of its colour. I thought at first
that the rose powder might be sulphate of cobalt; but when
water is added to it, it becomes at first green, and afterwards, in
proportion to the action of the water, it assumes the reddish-
ﬁrey colour of hydrocyanate of cobalt. In order to explain what
appens in this experiment, I ought to add, that when a solution
of cobalt is poured into one of cyanuret of iron and petassium,
there is ag first formed a green precipitate which gradually
becomes of a reddish-grey colour. If it be dried and then
heated, it yields water and a little ammonia combined with car,
bonic and hydrocyanic acid, and resumes its original green
colour. The changes of colour, which resemble those that
occur with the muriate of cobalt, appear to depend on water,
which, when the green colour OF the a.nhy(i)rous cyanuret
changes and becomes reddish-grey, is absorbed, whether 1t forms
an hydrocyanate, or produces water of crystallization. As then
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the red compound of sulphuric acid with cyanuret of iron and

- cobalt becomes green by the addition of water, it seizes the

\

sulphuric acid, and the moment afterwards the cyanuret set at
liberty becomes hydrated. The solution of this cyanuret in sul-
phuric acid does not give crystals by exposure to the air ; it has
a dirty-red colour, and water precipitates hydrated cyanuret.
The diluted solution contains cobalt. :
- 5. Hydrocyanate of Iron and Deutoxide of Copper loses its
brown colour when it is mixed with sulphuric acid, and becomes
white with a shade of greenish-yellow. 1t is very little soluble
in sulphuric acid; water decomposes this compound, and the
hydrocyanate of iron and copper rearpears with its original
colour, without any copper being dissolved in the diluted acid.

6. Prussian Blue increases in volume in sulphuric acid,
becomes white, and resembles starch. The new compound is
insoluble in excess of acid. If the prussian blue of commerce
is made use of, the acid becomes brown, or even black, by car-
bonizing the foreign substances which -it contains. The acidu-
lous mass, when dried upon an absorbing brick, leaves a
pulverulent white substance, which does not exhibit any appear-
ance of crystallization. When mixed in a close vessel with
water deprived of air, it is immediately decomposed, and resumes
its blue colour, the water combining with the sulphuric acid.
This experiment proves that the sulphuric acid combines with
the hydrocyanate without converting it into a cyanuret ; for, in
this case, the water would have separated white cyanuret of
iron, and dissolved sulphate of deutoxide, and would not have
separated prussian blue. .

7. Cyanuret of Iron and Silver is also soluble in sulphuric acid,
but it 1s decomposed in part at least. A yellowish substance
remains undissolved. The colourless liquid, exposed to air and

‘the sun, does not become black, and deposits small crystalline
‘grains of sulphate of silver. : :

8. Cyanuret of Mercury gives with sulphuric acid a mass
resembling starch. A slight smell of hydrocyanic acid is per-
ceived, and if much sulfhuric acid be added, it becomes of a
yellowish colour, probably on account of the decomposition of a
small portion of hydrocyanic acid. The acid dissolves ve
little of the new compound ; by the addition of water a sm

uantity is deposited, which, by adding more, is dissolved. In

- the same way, the insoluble compound, when treated with water,

is dissolved without leaving any residuum. :

: It remains for me now to say a few words on the nature of
the compounds of sulphuric acid with the cyanurets. They may
be considered in two modes, either as sulphates of cyanurets, in
which the cyanogen acts as oxygen in the base, or as supersalts

. with two bases and two acids. My first idea in observing these

compounds was, that the cyanurets might be considered as oxy-
genate‘d bodies, either acids or bases, which could combine not
only with each other, but with the oxygenated acids.  We have
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several double cyanurets of iron,” copper, silver, and gold, with
other metals, and it appeared to me very probable, that the cya-
nuret of the electro-negative metal might act as an- acid: with
respect to the electro-positive metal, which represents the base.
The sulphuretted hydrocyanic acid might very well be a double
cyanuret of sulphur and hydrogen ; and in this way the theory of
these compounds became simple and analogous to that of the
oxides. 1 afterwards examined the ‘sulphuretted hydrocyanic
acid, and I found that its nature was altogether different ; and I
shall soon have occasion to mention it to the Academy. As to
the idea of regarding the compounds with sulphuric acid as sul-
phates of cyanurets, the experiment with prussian blue is opposed
toit; and that which I am going to relate immediately, decides,”
as it appears, -the question in the negative. I took some hydro-
cyanate of iron which had been dried in vacuo, and I treated it
with sulphuric acid. It dissolved, and produced a colourless,
and limpid liquid, which gave no trace of hydrocyanic smell.
When exposéﬁ- to the air, the sulphuric acid deposited a white
substance, which I separated from the acid liquor, by means of
an absorbing brick. The compound of ‘sulphuric acid with the
superhydrocyanate of iron remains in the form of an uncrystalline
powder. Itis totally soluble in water, which afterwards contains'
sulphuric ac¢id and superhydrocyanate of iron, which decom-
poses by exposure to the air, as if no sulphuric acid were pre-
sent: this then is a proof that water has separated them.
As in this compound no doubt can exist of the sulphuric acid
being combined with hydrocyanic acid, it appears to me to
be decided, that the compounds of which we have been speaking
are in reality acidulous double salts, in which two bases are
combined with an excess of two acids. :

VII. Observations on the Preparation of the Alkaline Cyanurets
by Means of Prussian Blue. , .

If the prussian blue of commerce be treated with caustic pot-
ash in excess, we obtain, after the crystallization of cyanuret of
iron and potassium, a syrupy mother water, which refuses to
crystallize, but which, when slowly evaporated, effloresces in
greenish vegetations. If the excess of potash in the mother-
water be neutralized with acetic acid, and if alcohol be after-
wards added, it separates a mass of a deep green colour. Itis
a peculiar modification of cyanuret of iron and potassium, which
dissolves in water, and gives a meadow-green colour, but by
long exposure to moist air, it becomes brownish. It does not
crystallize by evaporation, but it deposits small green scales;
especially at the edges of the liquid. The colour of these scales
becomes paler, and brownish when.they are dried. I analyzed
them, ans they differed solittle from the yellow cyanuret that I
could draw no conclusions from the analysis. These differences
are derived from a peculiar modification of cyanogen, which
exists in prussian blue. While decomposing, this cyanuret
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deposits a green powder, the quantity of which increases during
evaporation ; and by long exposure to the atmosphere, we pro-
cure at last crystals of the common cyanuret. :

The best method of getting rid of this modification of cyano-
gen i8 to heat the anhydrous mass in a well-covered crucible
uatil it begins tofuse. The crucibleis then to be removed from
the fire, the mass is to be suffered tp cool, and then dissolved i
water. Some charcoal and carburet of iron remain undissolved.
The solution contains cyanuret of iron and potassium, hydrocy-
anate of potash, and carbonate of potash. Acetic acid 1s to be
added to decompose these two last salts with base of potash, the
liquid is concentrated, and the cyanuret of iron and potash pre-~
cipitated by alcohol. It is to be afterwards crystallized, and it
is then obtained of a constant light-yellow colour, and finer than
in any other manner. Inthe common way it is always procured
of a variable shade of colour. )

. If prussian blue be treated with sulphuric acid, or still better
with muriatic, this modification of cyanogen is for the greater
part avoided. :

- Hydrate of ba'xl:ytes also produces a green compound with
prussian blue. The liquid loses its green colour; but it is
restored by evaporation to dryness, and if the salt mixed with
alcohol is exposed to the sun’s rays in a stopped bottle. When
mixed with a solution of deutoxide of iron, it gives prussian blue,
exactly like the green cyanuret of iron and potassium. I.exa-
mined this substance but very superficially.

- ‘Hydrate of lime gives scarcely any trace of similar combina-~
tion; but it decomposes prussian blue very imperfectly; an
msoluble mass of a light ochre colour is obtained, which suffers
no further change by an excess of hydrate of lime, and which is
a subhydrocyanate of lime and oxide of iron. Acids decompose
#t, combining with the lime, and separating the prussian blue.
It is probable that the green modification remains insoluble in
the subsalt.

Ammonia gives the green modification in great abundance ;
frequently nothing else is obtained. lt crystallizes in the form
of small green needles. Alcohol precipitates it of a green
colour, but of the consistence of a syrup. The aqueous solution
deposits a green powder during evaporation; it is sometimes
possible to cbtain some crystals of common hydrocyanate of
ammonia and iron ; but the greatest part decomposes by long
engsure to the air, and gives a green powder. .
. Hydrocyanate of ammonia without iron suffers decomposition

‘even in close vessels, and when surrounded by its own gas, it
gives rise to a brown substance, which. often preserves the out-
hne of the crystals. After this decomposition, ammonia is
obtained, which ]!’)recipitates the salts of deutoxide of iron of a
green colour. The brown mass does not possess this property. .
. The green powder which is obtained in all these experiments
15 the modification of the hydrocyanate of protoxide and deutox-

P
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ide of iron corresponding to those which have been examined
with the other bases. It is not oxidated prussian blue, the blue
colour of which is restored by reducing ; hut the sulphuric and
muriatic acids restore it. Potash decomposes it, leaving a yel-
lowish-green mass undissolved. This green Yowder gives much
carbonate of ammonia and empyreumatic oil during decompo-
aition. . .
——

ArticLe IIIL
On an Alkalimeter and Acidimeter. lBy Dr. Ure.

(To the Editor of the Annals of Philosophy.)

SIR, ' Glasgow, April 15, 1821,

IN page 13 of the Introduction to the Dictionary of Chemist
lately published, I have alluded to Dr. Henry in terms whic
have occasioned a private correspondence between that gentle-
man and me, the result of which we are desirous of making
public in your journal. ' »

In the beginning of August, 1816, I transmitted to him an
Essay on Alkalimetry and Acidimetry, accompanied by a letter,
in which I begged him to favour me with his opinion of 1ts merits,
cautioning him meanwhile not to communicate its contents to
any person. In the eighth edition of his Elements, which
appeared in 1818, he published a plan of alkalimetry and acidi-
metry modified from that described in my Essay. This struck
me at the time as an unwarranted use of my communication ;
and declining to correspond with him on the subject, I resolved
to seize the first favourable opportunity to reclaim my rights:
Under this feeling I wrote the paragraph in the Introduction to
the Dictionary.

Dr, Henry thus writes me on the 12th of April, 1821, « I
assure you that I had not at the time of publisging my book,
nor can I now recall, the remembrance of any injunction of
secrecy, respecting your alkalimeter. I conceived I had so
expressed myself, at p. 512, vol.ii. of my Elements, as unequi-
vocally to give to you the credit of inventing an instrument on
the principle of directly, and without calculation, indicating the
per centage of alkali in any specimen; and that I pretend to
nothing more than “the modification of your metho«r which is
described in my book.”™* . - ' g
Under these circamstances, I am satisfied that Dr. Henry had

® ¢ Tt has been very ;Fy:‘;:eﬂy objected 1o it (the alkalimeter of Descroisiles) by De.
Ure, of Glasgow (in an y on Alkalimetry, which he was so good, about two years
3go, as to commupicate to me in manuscript, and which, I believe, he has not yet pub-
lished), that these degrees, being entirely arbitzary, do not denote thé value of alkalies in'
language universally intelligible; and he has proposed an instrument which shall at
once, and without calculation, declare the true proportion of alkali in 100 parts of any
specimen. The principal deviation in the followimg rules from the method of Dr, Ure,
is,” &c, &c.—(Heary’s Elements of Chemistry, vol. ii. p. 81.)

’
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no intention to appropriate to himself the credit of my invention ;
but I sincerely regret that, before promulgating the modifica-
tion of my method, he had not consulted me on the subject.
This would have prevented all chance of misunderstanding
between me and Dr. Henry, whose accomplishments as a gentle-
man and a chemist, I have been accustomed to admire. The
readers of the Dictionary will perceive, under the articles Cal-
culi, Coal Gas, Gas, Salt, &c. that I have not suffered temper to
influence my judgment, but have done merited honour to the
Doctor’s researches on every scientific occasion.
I have the honour to be, Sir,
Your most obedient servant,
ANprEW URE.

—_ ]

ArtIiCLE 1V,

On the Finite Values of Circulating Decimals.
By Mr. James Adams.

(To the Editor of the Annals of Philosophy.)

SIR, . Stonchouse, ncar Plymouth, May 8, 1821, .

Problem 1.—To find the sum of n terms of a geometrical pro-
gression. .

Let A, B, C, D, E, be any series in conﬁnued proportion,
thenwil A:B:B:C::C:D::D:E; where A, B,C, D, or all
the terms, except the last, are antecedents; and B, C, D, E, or
all the terms, except the first, are consequents. Put S equalto
‘the sum of all the_terms, then will S — E = sum of all the
antecedents, and S — A = sum ofall the consequents, whence
(12.¢.5) A: B 328 — E : S — A; therefore, AS — A* = .
BS — BE, from hence S = 2= 2F,

Corollary.—In a decreasing series continued in infinitum, the
last term E vanishes, and the sum of the whole series is S =

As
A-B
Problem 2—~To find the finite value of any pure circulate.

8 L ] 3
o T oot

§oa S b e () () e

T
-3 f—

To?(;To + &c. Or,
0 | 10
= Gt () + (@) + () + &

0006 = 531+ (i) + () + () + &
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0 =l (m) () v (o) &l

Lhms _ 6T41gT (13 INe e .
674 = To_:igl + (ﬁ) + (w‘) + (ﬁ') + &«Cg
Generally T '
R ; 1\ 1 \am /1 \3= ’
S = T~ il + (W) + (ﬁ) + (E‘) + &c.i .
- R : . ' :
= = ie== - (cor; prop. 1).
Where
S represents a given multiple circulate,
n the distance of the last figure of the repetend from unity;
m. the number of figures that repeat,
R the common numerator. '
It is plain from inspection, that m cannot exceed =, but it ma
be equal or less; therefore, when m is equal to », then will
R : ) .

=1

.Problem 3.—To find the finite value of any mixed circulatey

038 = 5 +S =0 +5,
03048 = o +S= 245,
004672 = 1o + S =50 + S,
63 = T +S=52+5,
238004 =320 4§ =+ 8,

374258 =T + =118 1 5,

Generally, A = FN_-; + S, Where A represents any mixed
circulate, and Nits finite part. By Problem 2, § = jo—7—-
N R N(0= —1) R
therefore A = ==t T =s = 10, =T =m e @)
Since circulates that begin in the integral part may be reduced
to pure ones by dividing by 10, 100, 1000, &c. according to the
situation of the decimal point, the quotients thus produced may
be found by equation (a), which being multiplied by 10, 100,
1000, &c. (the multipliers agreeing with the divisers) will give
the finite value of the mixed circulate proposed. See the ful-
lowing examples :
New Sertes, voL. 11. c
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Exaxevss. DaTA ror EquAr;ol (@)

No.| Given. g'“l":;l;‘;‘; TN R. m | w | Joite
1 -:'?l .. 0 s |11 3
2| +58 o 0 58 | 2 | 2 95‘%
3| -00046| .. 0 46 | 2 | 5 %“
4 (34' 0 NN 3
5.9 . 0 9 {112

:

6 -34l~I 3 4f1 e |n
7 -304?I . 30 | 48| 2|4 |N
8| -04672|. .. 46 | 72 |2 | 5 |40
0| 463 46 3|11 |1 ;1_97
10 1238004 | .. | 23800 11| s |
11 3742358 | .. (37423 | 8 | 2 | 4 smf:ss
12| 34 | 10 0| 34 |2 ||
13| 34 | 100 0| 34 | g | g |
142367 - |10 | - 2| 357 |3 |3 235500
15161466 |10 | 61 | 456 | 3 | 3 B1sos0
‘1677039 - | 100 | - 7 | 39 | 3 |3 1".%”

" The number of nines in the denominators are equal to the
units 1n m.
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~ ARTICLE V.,

A Reply to Dr.-Hope’s “ Remarks on Mr. Phillips’s Analysis of
the Pharmacopaia Collegii Regii Medicorum Ldinburgensis*
By R. Phillips, FRSE. &c.

SIR,

IN the latter part of your remarks upon my analysis, you
¢ earpestly beg”’ that I will « take the trouble of repeating those
processes ” of your Pharmacopeeia to which I objected. I have
complied with your wish in this respect, and if I mistake not, the
results are not such as you anticipated. 1 acknowledge now
generally, and shall as I proceed more particularly, state some

- errors ‘which I committetF in my analysis; but 1 confess I am
-not a little surprised that you should complain of the tone of my
observations. Of yourself I spoke with the respect which I felt,
but I trust that I never shall shrink from expressing my opinion
.of a public performance, on account of any respect for the indi-
‘viduals who may have had a share in its production. I might
have stated my objections in more words, but I prefer brevity ;
-and as I am not aware of the cause of your complaint, I shall
. pursulf the same plan in my reply, as I did in what you term my
-attack.
. .. The first directions to which I shall refer are those for prepar-
ing the acidum aceticum forte. To these I.objected, ‘ that the
quantities of the salts employed are not such as are required for
mutual decomposition.” In your remarks, you say, ¢ the object
of this process is to obtain a very strong acid capable of dissolv-
ing camphor at a cheaper rate than from acetate of copper.”

Before I make any other observation, I must confess that the
acetic acid which I have obtained by frequently relpeating your
process is very much stronger than that-which. I at first pro-.
cured ; the extreme slowness of the distillation leading me -

-to - conclude that it was nearly or quite over, before I had
‘ obtained the whole of the acid.

The process for preparing acetic acid, it will be proper to
state, forthe information of the reader; it consistsin decomposing
10. ounces of acetate of lead by 12 ounces of sulphate of iron
dried to whiteness. In order to determine the comparative cost
of preparing the acid by this process, and by that of the decom-
position of acetate of copper, which you consider as more

. expensive, it will be requisite to state the composition and valae.
of the different substances employed in each method.

According to Dr. Wollaston’s scale, crystallized sulphate of

-iron consists of _—

* Ses Annals of Philosophy f;r Janusry and March last.
C
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1 atom of sulphuric acid. ............ 50-0
1 atom of oxide of iron......... ceses 445
7 atoms Of Water. «.eccceeecacrannnn 79-3

Giving, as the number representing it, 173-8

When this quantity of sulphate of iron is heated until it
becomes white, 69 parts of water are dissipated. It is, there-
fore, evident (making a small allowance for the error of experi-
ment), that dried sulphate of iron consists of

1 atom of sulphate of iron .......... 945
1 atom of water. ....covveveveenns. 11:32

o

105-82

As then 10582 of the dry salt require 173-8 of the crystal-
lized, 12 ounces will require 19-7 ounces, the cost of which,. as
supplied by the most respectable: chemical manufacturers, will
rather exceed’ 10d.

Instead of purchasing acetate of lead of those who make it for
the purposes of the arts, you have directed it to be prepared by
dissolving carbonate ofllead in vinegar which' has been distilled
in‘glass- vessels., Im caiculatini the cost of the acetate of lead
thus-procured; I-shall suppose that none of the acetic acid which
vinegar contains is lost during distillation, and that it is all con-
verted without lossyand without expense of time, vessels, or fuel,
into acetate of lead. .

Acetate of'lead is-composed very nearly of

1 atom of acetic acid . v....v0vees. 63°96
* 1 atom of oxide of lead .+ .0 v00seeos 139-50
3 atoms of water. .....ce000ues... 3396

Giving. .o...0vieennn. erereees 28742 a8 the
number representing this salt in the scale.

That this is nearly the composition of acetate of lead, may be
seen by referring to the analysis of Berzelius; and it is confirmed
by the proportion of sulphate of zine which yow have directed
for the decomposition of acetate of lead, viz. 60 parts of the sul- |
phate to80 parts of the acetate, instead of 79, as will be indicated

y the scale, provided I have mentioned the correct number for
acetate of lead. '

As then237-42 parts ofacetate oflead containnearly 64 ofacetic
acid, 10 ounces must contain very nearly 2'7 ounces of real acid.
One hundred parts of vinegar contain 5 of acetic acid ; to pro-
cure 2'7 ounces of acid will, therefore, requite 64 ounces of
vinegar; the cost of which, with the requisite quantity of car-
bonate of lead, will be about 15d. -

I have repeatedly prepared your acidum aceticum forte, and
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the greatest product which'I have obtained (quantity and strength
being both reckoned) weighed three ounces and a half from 12
ounces of the dried sulphate ofironand 10 of the acetate oflead. The
- acetic acid contained about 46 per cent. of real acid ; the whele
product, therefore, contained 1'61 ounce of real acetic acid, at
the cost of 2s. 1d. viz. 10d. for the sulphate of iron, and 15d..for
the acetate of lead. It is, therefore, evident, that by your pro-
cess the cost of an ounce ofreal acetic acid is 151d. without any
charge for time, fuel, waste, or vessels, either in distilling the
acetic acid, or preparing the acetate of lead. :
Acetate of copper appears by my experiments, detailed in the
last number of the Annals, to be a binacetate* of copper com-

posed of

2 atoms of acetic.acid ..o.eou..... 127:92
1 atom of peroxide of copper. ...... 1000
S atoms of water. ......000u.n eee. 3396

GAVIDE « ovenvserenenesneanenne. 26188 as the
number representing it in the scale. '

I put into a retort four ounces of crystallized acetate of copper,
with two ounces of sulpharic acid and two ounces of water. By
distillation I obtained four eunces of acetic acid, containing 50
per cent. of real acid : the cost of the acetate of copper and sul-
phuric acid amounted to 1s. 8d.; consequently the cost of one
ounce of real acetic acid by this process is 10d. The quality
of this acid was excellent; and instead of being dearer, as you
suppose, than that obtained by your process, it is evidently
cheaperin the proportion of2 to 3. _

Having now disposed of the consideration of the “ cheaper
rate ” at which the acetic acid is obtained by the process.which
You adopt and defend, there are some other points of it to which

wish to direct your attention. - ,

If acetate of lead be the salt selected for decomposition in the
retort to procure acetic acid, 1 must admit that it is better to
employ, as you have done, a sulphate containing water in a com-.
bined and solid state, rather than by adding sulphuric acid ;- but -
it appears to me that you have committed a-fundamental error-in
using sulphate ofiron—a salt which consists of one atom of acid
and ore of oxide, instead of a bisalt, such as bisulphate of copper

® Since I published this analysis, I lmve found that Dr. Ure had previously stated
the result of his examination in his Dictionary of Chemisty. He makes acetate of cop~
per ta consist of

2 atoms of aceticacid........cceeveuenn 1326
1 atom of peroxide of eopper. ..ce.cu... 1000
2 atoms of water .a,...... S eeseeeens 225

25-51

We differ a8 to weight of an atom of acetic acid, and as-to the nutber of atoms of
‘water.
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or of potash. When acetate of lead is decomposed by sulphate of"
iron, two neutral compounds are produced ; and it i3 only from
the partial decomposition of the acetate of iron by heat that you
’l)‘rocure even the small product of acetic acid which you obtain.

hus 10 ounces of acetate of lead contain very nearly 2:7 of
acetic acid, but b{ your process only 1-6 is obtained.

In my remarks I stated that the quantities of the salts are not
such as are required for mutual decomposition; and I mentioned
it as probable that the quantity of sulphate of iron was too great
in the ratio of 18 to 7°5. By direct experiment, I find, however,-
that the quantity is still more excessive than I had imagined.
Ten parts of acetate of lead require 2:1 of real sulphuric acid for
their decomposition ; but the 12 parts of dried sulphate of iron
which you employ contain 5:6 parts. '

But you tell)l me ‘that it is ¢ of advantage to employ this
excess. It facilitates,” you say, “ greatly the disengagement of
the acetic acid, and renders it unnecessary to raise the tempera-
ture to so high a pitch as would otherwise be required, by which
means the empyreuma, unavoidable in an elevated temperature,
is in a great measure prevented.”

First, as to the facility of the disengagement of the acetic
acid, and the low temperature at which it may be distilled. The
term low temperature is of course comparative; but having
frequently distilled stronger acetic acid than that obtained by
your process by means of a salt-water bath, I put into a retort ac-
cording to your formula six ounces of dried sulphate of iron and:
five of acetate of lead. The temperature of the bath is about
224°; and the quantities of ingredients which I used are capable,
according to what I have just stated, of yielding one ounce and.
three quarters of acetic acid. After having continued the heat
* for five hours, I procured half the quantity of acid obtainable
from the acetate of lead ; it was, however, disagreeable and
empyreumatic. I repeated this experiment, continued the heat
for eight hours instead of five, and then obtained exactly 4-7ths of
the product vielded by the sand heat. From these statements, I
think but little must be said in future about the facilities afforded
by the excess of sulphuric acid in disengaging the acetic. Even
when the temperature of a sand heat is employed, the operation
is excessively tedious, and extremely expensive, on account of
the quantity of fuel burned; for in order to obtain the whole

roduct from five ounces-of acetate of lead, amounting to only
ounce 3-4ths of acetic acid, it required the application of eight
hours’ fire.

I shall now show. that by employing the acetate of lead of
commerce, and a much smaller quantity of sulphuric acid than
you direct, a'much greater proportion of a stronger acid may be
procured.

Crystallized hisulphate of potash consists of .
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2 atoms of sulphuric acid.......... 100:0

1 atom of potash. ................ 59-1
latomof water....oo0veeeuneeso. 1132
170-42

I sezrarately powdered, and then mixed, five ounces of acetate -
of lead with 3 ounces. 5-8ths of bisulphate of potash, containing
2 ounces 1-8th of sulphuric.acid, of which one-half, or 1 ounce
1-16th, would. act upon and expel acetic acid from the acetate
of lead ; and it is to be remarked that this exceeds the theoretic
quantity requisite, only by about 4 grains. By the heat of a salt-
water bath, I obtained in two houis 5-8ths of an ounce of acid,
and then removing the retort to the sand heat, there was' dis—
tilled in-less than two hours more, as much acetic acid as made
the whole product amount to 2} ounces: it’ contained rather
more than 56 per cent. of real acid, or.1} ounce, being nearly
the whole quantity which existed in the acetate of lead. The-
acetate of lead for this process costs less than 5d.; the bi-
sulphate of potash cannot be valued at more than 2d. conse-
quently at an expense of about 5id., I procure by this pro-
cess an ounce of real acid, whereas by your method it costs
15:d.

j\ltbough I consider, for obvious reasons, that the processes
which I have described are all preferable to those in your Phar-
macopeeia, there may be yet some objection made to every one
of them. Thus although acetate of copper furnishes a compara—
tively cheap and really excellent acid, yet it is certainly a costl
material. To the use of acetate oflead and bisulphate of potas
there are two objections; viz. acetate of lead, always yields an
acid which is in some degree empyreumatic, and the oxide of
lead forms so insoluble a compound with sulphuric acid, that it is-
difficult to clean the retort after the operation.

All these difficulties are obviated by a process to which I
have already alluded, viz. that of decomposing acetate of lead
by sulphate of soda, and then treating the acetate of soda formed
with sulphuric acid. The results of this method I shall now
state. =

Five ounces of acetate of lead were dissolved in water, and de-~
composed by a solution of 4'3 ounces of sulphate of soda. The
solution was evaporated to dryness, the salt reduced to powder,and
put into a retort with 1-5 ounce of sulphuric acid and half an ounce
of water. .In three hours and a hal|f, I procured 23 ounces of
excellent acetic acid containing 42 per cent. of real acid, or one
ounce and one-eighth ; so that the ounce of real acid cost rather
less than 6d. ; the sulphate of soda is readily washed out of the
retort, and is ready to gecompose afresh portion of acetateoflead.
There is generally a small portion of sulphate of lead diffused
through the sulphate of soda, but it is easily washed out with it.
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Acidum Nitrosum.—In your reply to my objections to this
Pprocess, you say that I “ have thought fit to condemn the propor-
tions directed in the Pharmacopteia as unpreductive and injudi-
cious on the result of ‘a solitary trial.”" It is indeed true that I
stated the result of only one trial, but I have made many. _1I
. thought it, however, sufficient to relate the results of that one

experiment, because it proved that I obtained the whole of the
nitric acid capable of being yielded b{ the nitre within 1-39th
part, a loss unavoidable in experiment. I obtained 115 parts of ni-
tric acid by using your proportions of 24 parts of nitre and 16
of sulphuric acid. The nitric acid was nearly colourless, and
“had a specific gravit{ of 1513 ; and I endeavoured to show,
according to Dr. Wollaston’s scale, that the whole quantity of
nitric acid procurable from 24 parts of nitre could amount to
only 11'8 parts, because the sulphuric acid does not contain
water sufficient to condense a greater quantity. To this you
reply, that from the use of 24 parts of nitre end 16 of sulphuric
acid, the quantity of nitrous acid obtained by you amounts to 15
parts. Now permit me to examine what must occur in this case :
24 parts of nitre consist almost precisely of 12-8 of nitric acid
and 112 of potash: 16 parts of sulphuric acid are composed of
13:04 of dry acid and 296 of water ; but I will allow in your
favour, that sulphuric acid contains usually one-fifth of its weight
-of water; we have then 16 parts of it composed of 12-8 dry acid
and 32 water. Supposing then you condense the whole of the
nitric acid, it could amount only to 12:75 parts; and as nitric acid
cannot be procured stronger than two atoms of water to one of
acid, the nitrous acid which you procure must be composed of
9+55 nitric acid + 32 water = 12'75 nitric acid, specific gravity -
15, and the remainder of the 15 parts = 2:25 must have been
deutoxide of azote condensed by, and converting of, a portion of
the nitric into nitrous acid. If then I heat 15 parts of red
nitrous acid (so, for distinction’s sake, called, but not correctly),
1 must expel 225 to procure pale nitric acid. In order to try
this, I put 150 parts of nitrous acid, specific gravity 15622, into a
retort to which a receiver was adapted, by the application of
heat 27 parts of nitrcus acid were distilled, and 114 o? pale nitric -
acid, sp. gr. 1495, were left in the retort ; the loss was conse-
quently nine parts. As then 123 parts of red nitrous acid had
Jost nine parts of deutoxide of azote, 27 the nitrous acid distilled,
would lose nearly two more.

We may then, I think, fairly conclude, that 15 parts of red
nitrous acid would have ‘lost 1:2 of deutoxide of azote, and
that there would have remained 13:8 of pale nitric acid, specific
gravity 1495, ' :

- The small quantity ef nitrous acid distilled had a sp. gr. of
1698, and it would lose, therefore, rather a greater proportion
of deutoxide of azote than that of 1522 ; but, making every:al-
lowance, I think it improbable that ‘the nitrous which you ob-



1821.] Mr. Phillips’s Reply to Dr. Hape. 25

tained should lose so large a proportion of deutoxide of azcte.as
2:25 parts out of 15, instead of only about 1-2, as by my ex-
periment ; and I conclude that the 15 parts of nitrons -acid
which you obtained consisted very nearly of

Nitric acid, sp. 1495............... 138
Deutoxide of azote. ...... ceceseoes .12
150

* Instead of -
Nitric acid, sp.1500... . .0veuenn. 1275
.Deutoxide of azote....... cesens ves 220
15:00

Which must have been its composition, had you procured it
from 24 parts of nitre, by the action of 16 parts of the strongest
sulphuric acid. . S

ou will perceive that, making an allowance in your fa-
vour, the sulphuric acid contained only 3:2 of water, and it
could net condense more than Y-55 of nitric acid, I conclude,
therefore, either that the sulphuric acid which you employed
could not be of the strength directed in your Pharmacopeeia, or
that you have made some error in’your statement. ,

It 1s evident, from what I have just stated, that I have been:
able to procure nitrous acid of specific gravity 1522 ; and here I
must acknowledge that I was not aware that nitrous acid could
be obtained of a ¢ full red ” colour, without employing impure
nitre, or without using some means to convey the gaseous pro-
ducts arising from the decomposition of nitric acid through the
acid distilled. I repeat'thatl was not aware that by mere expo-
sure to the gaseous products, the nitric acid first distilled would
absorb sufficient deutoxide of azote, to be in any considerable
degree converted into red nitrous acid. By continuing the appli-
cation of heat, however, for a great length of time, I procured
red nitrous acid, of specific gravity 15634; but the quantity
which I obtained convinced me that, as I have already endea-
voured to show, your statement must be incorrect, or that you
employed sulphuric acid differing in strength from what is
directed. Twelve ounces of nitrate of potash and eight ounces
of sulphuric acid, of specific gravity 18:475, were put into a
retort, and heat applied until acid ceased todistil. The product
was.of specific gravity 1534, it weighed six ounces six dr. ; show-
ing that 24 parts would yield only 13:6 parts instead of 15, when
acted upon iy 16 parts of sulphuric acid, and of these 13-, the
water must have constituted 3-2 parts; nitric acid, 95, and the
remaining 0-9 part will be accounted for by the loss of deutoxide
of azote, as already notieed. : L -
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You assign as reasons for employing the proportions of 16 :
of sulphuric-acid to 24 of nitre, first, ¢ that the prescribed
tity of sulphuric acid is required, and proves sufficient to
zetach the whole of the acid from the nitre; secondly, the acid
thus procured is of great strength, and so free from sulphuric
acid, as to render the second distillation enjoined by the London
College altogether unnecessary for ordinary purposes.” Now in
reply to these statements, I would observe, first, that in my
opinion, and founded upon nx‘)\eriment, the quantity of sulphuric
acid is not required to detach the whole of the acid from the
nitre ; and, secondly, that although it does detach it, yet only
three-fourths are .obtained when the sulphuric acid is of the
greatest strength, .on account of the deficiency of water in it to
condense the nitric acid.

I mixed in aretort 100 parts of nitre and 50-6 parts of sulphu-
ric acid, of specific gravity 18435, which are equivalent to about
48-87 of sulphuric acid of the greatest procurable density ; the
sulphate of potash obtained weighed 86-2 parts, exceeding only"
by 0-2 the quantity mentioned on the scale. By passing the gas-
liberated towards the end of the operation through water, I
obtained nitric acid equivalent to 46-2 solvent power instead ot
50, as denoted by the scale. From this experiment I contend:
that it is not requisite to employ more svlphuric acid than is.
required to convert the nitrate into sulphate of potash. Itis:
indeed true that about 1-12th of the product is lost in the opera-
tion. Now I will even grant for 2 moment that you obtamn 15 -
parts of nitric acid of the greatest density and solvent power
from 24 parts of nitre, instead of 15 of red nitrous acid, as you-
state ; these 24 parts of nitre are capable of yielding 17 of such.
acid, and it is, therefore, evident that, although you decompose-
‘the whole of the nitre, from the want of water to condense the-
product you lose more than one-eighth of it.

In one part of your remarks, you say, “ Permit me to observe
that most of your objections to the formulas apply to the relative
quantities of the materials employed, and rest upon these quanti~
ties deviating from the proportions of combination stated in Dr.
‘Wollaston’s table of chemical equivalents. I apprehend, however,
that you have made an application of this beautiful and valuable
contrivance which its very ingenious author never contemplated,
and could not now sanction; for though that table displays the:
proportions in which different substances combine, it by no means:
displays the relative quantities of the substances to be employed-
when decompositions are to be effected, particularly by single
affinity.” 1 think you must have overlooked a part of Dr. Wol-
laston’s memoir which refers to the very .subject under discus-
sion, and in which the number that he employs in describing
the relative quantities of sulphuric acid and nitre to be used are
taken from the scale which he had been describing. ¢ In the
distillation of nitric acid from nitre,” says Dr. Wollaston, * the.



1821.]: My, Phillips’s Reply.to Dr. Hope. .27
whole of the acid may be obtained, if we employ enough of sul-
?huric acid to convert the residuum into. bisulphate of potash.
n this case each portion of potash, from which dry nitric acidis
separated, will displace the water from the two equivalent quan-
tities of sulphuric acid, and each portion of nitric acid weighing
67-54 will be found combined with 22:64. of water. Hence
90-18 of liquid nitric acid so obtained should dissolve the equi-
valent 63 of carbonate. of lime ;. and the author then goes om
to show from some experiments which:I had made, that this is
as nearly as possible actually the case, and that the specific
gravity of the acid was 1-50. : : o
I conceive it impossible to cite a more direct application of
the scale to the purpose for which 1 had ventured to employ it.
‘We have not only the quantity of the ““ decomposing matenal ”
assigned, but its composition stated, and aiso that of .the sub-
stance to be decomposed, and of the product and residuum.
‘With respect to the strength -of the product, it is quite as great
whether we use only 12 parts of acid-or 24, instead of 16.as yow
direct. I do not speak from theory, but from examining the
nature of the nitric acid produced with all three proportions of
sulphuric acid. As to its being so free from sulphuric acid as
not to require the second distillation enjoined by the Londen Col-
lege, I beg to state that the redistillation ordered by the London
College is useless ; for I never found the product to contain any:
sulphuric acid. ' .
Acidum Nitricum.—With regard to this article, you at once
state that my criticism of it appears to you “ to be incerrect in
every point.” And you assert, * that though, for many purposes,
the nitric and nitrous ucids may be used indiscriminately, yet
there are some where they cannot with propriety.” I wish.you
had pointed out one of those cases. I will not deny that such
exist, but I know of no one. Allow me to inquire whether there
is any case in which the nitrous acid is not either previously to,
or during its use, converted into nitric acid ? But allowing this for
a moment not to be the fact, is there any instance in which it is
preferable to use nitrous than nitric acid? I shall presently show,
that unless pressure be used so as to condence that part of the
nitric acid, which is liberated in the state of gas when only one
atom of sulphuric acid is used to cecompose nitre ; that it is
more advantageous in every respect to use equal weights of sul-
phuric acid and nitre than two parts of one and three of the
other, as ordered in your Pharmacopceia. v :
You tell me that 1 “ have assigned as a reason for preferrin
the process of the London College, should a pale acid be wanted,
that it affords it by one operation ; while that of the Edinburgh
requires two, but I had forgotten you, state that the London
Pharmacopceia directs a secord distillation of a fresh quantity.
of nitre, and after all does not procure a colourless acid.” You
have, I am sure, unintentionally misrepresented me on this occa-
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sion. What I state is, * it would be better to adopt the Lon-
don process of using equal weights of nitre and sulphuric acid,”
but tiis is the only part of it which I meant to adopt. - Indeed
it would be singular if I had done more, for inmy Experimental
Examination, . % have stated that I never found any sulphuric
acid in the product. It is also true that the nitric acid obtained
by using the proportions of the London Pharmacopceia is not
quite colourless, but it is very nearly so : scarcely any difference
can be perceived between it and that procured by your method,
and it is quite as strong, or indced rather stronger. With re-
spect to the colour of the acid, you correctly inform: me that
when nitrous acid is diluted with water, it becomes of a rich
green colour ; but I can by no means admit the accuracy of your
mtimation, that it requires ¢ free exposure to the air” to render
it pale; for without it is kept quite closely stopped; and in a

- bottle but little larger than requisite to hold it, the very aet of
opening the bottle occasionally 1s sufficient to admit of the escape
of the deutoxide of azote, and to render the acid colourless.

As you have spoken of the economy of the process for ob-
taining acetic acid, it is evident that this is a consideration
which has not escaped your notice, although I have shown
that you have not been successful in the practice of it. 1 shall
now briefly state the comparative costs of obtaining nitric acid
by employing one proportion and two proportions of sulphuric
acid ; and also by your method in which one proportion and a
halfis used. The numbers representing’sulphuric acid and nitre
are respectively 61-32 and 1266. For the sake of round num-
bers, I shall assume that they are as 1 to 2.

I distilled a mixture of 24 parts of nitre and 16 of sulphuric
acid. " In four hours, from the commencement of the operation,
the ingredients were in complete fusion, and no uncondensible

came over. In about five hours, a little gas was evolved,
the acid dropping only about three times in a minute. In two
hours more, I weighed the product, and found it almost exactly
11 parts ; in eight hours from the commencement of the opera-
tion gas came over plentifully, and the acid dropped once in about
five minutes. The whole product weighed 134 parts. It was

- of a red colour, but its specific gravity I ‘accidentally have not

noted. The pipe of the tubulated receiver almost touched the
bottom of the bottie; so that any gas which was evolved in the
latter part of the operation passed through the pale fluid acid
first distilled. :
- On repeating this experiment, but without causing the pipe
of the tubulated receiver to dip into the first obtained product,
I procured 136 parts of product. This acid was of a red colour;
ltSfEeciﬁc gravity was 1534 ; and on making the experiment
for the third time, 'but with the pipe of the tubulated receiver
arranged .as in the first experiment, I procured 13:7 parts of
acid ; the colour-was red, and its-specific gravity 1640.



1821.] Mr. Phillips’s Reply to Dr. Hope. 29

I now distilled a mixture of 24 parts of nitre and 24 of sulphu-
ric acid. The E:oduct was of a pale colour, of speeific gravigy
1499, and weighed 16 parts within a few grains. On comparing
it with the nitric acid procured in your mode, there was scarcel
a shade of difference in their colour. The whole quantity-ef
nitric acid, of specific gravity 1500, obtainable from 24 parts of
nitre, amounts to 17 parts ; so that a little more than 1-17th was
lost in the operation.

Now the cost of 24 parts of nitre and 24 of sulphuric.acid
being estimated at 144, that of 24 parts of nitre and 16 of sulphu-
ric acid will be. 128, and the acid produced by the former
amounts to 16 parts, and that by the latter to 13-7 parts, It
follows, therefore, that 16 parts of pale acid obtained by using 34

arts of sulphuric acid cost less. than as much red acid vbtained
ﬁy, using 16 of sulphuric acid, in the proportion of 144 to 149 ;
for 13-7: 128:: 16 : 149. This calcujation is made on- the sup-
position that red nitrous acid, of specific gravity 1534, is. equal
m strength to pale acid of 1499, which, however, is far from
being the case; for, as already shown, both from theory and
experiment, the 3-2 parts of water which 16 of sulphuric acid
contain can yield only 12-7 of pale acid ; therefore, the cost of

ur method is greater than that incurred b ing one half nxoge
zzlphur{c,acid i%xtethe proportion of 161 to {44; ir 12:7 : 128 ::
16 : 161. , ‘

You do not seem to suppose that nitrous acid is applicable to
any one medicinal purpose which may not.be as we[l)l answered
by using nitric acid ; but unless you are prepared to show this,
I think I have proved that your process-is for several reasons
much less advantageous than that which Dr. Wollaston has
described, and I have quoted from him. Your process, from
the deficiency of water to condense the nitric acid, is less
economical; and you incur some expenmse of fuel and im-
creased risk of breaking the retort, merely to render the aeid
red ; and when this is done, it is to be rendered colourless by
incurring fresh expense of time, fuel, and the chance also ef
breaking the vessel in which the operation is performed.

Acidum Muriaiicum.—With respect to this preparation I have
no hesitation in stating that I was in error in supposing that the

uantity of sulphuric acid which you employ is less economical
&an that indicated by the scale as equivalent to the common salt.
The experiments upon which my present opinion is founded are
the following:

According to your process, I mixed.in a retort 10 parts of
sulphuric acid with 10 of common salt, and the requisite quan-
tity of water. The cost of the salt being estimated at 4, that e
the sulphuric acid will be 2, total cost = 6. When the opera-
tion was over, I tried the specific gravity of the muriatic acid,
and found it 1176, and the residuum weighed 1345 parts. We
may, therefore, presume, that the whole of the common salt was
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- decomposed ; for 10 parts of sulphuric acid contain 8-15 of d
*acid, and 10 parts of salt yield 5-35 soda; the weight of the res:-
- duum should, therefore, have amounted to 13:5 parts.

Operatirig in the same manner, I used, according to the scale,
" the equivalent quantities of sulphuric acid and common salt;
. . viz. 8:4 of the former, and 10 of the latter, the cost being 168
for the sulphuric acid, and 4 for the salt, amounting to 5°68.
On examining the residuum, I found that 1-7 part of the salt
. remained undecomposed, showing that the expense of decom-
- posing 8:3 parts of it amounted to 5-68; whereas by your pro-
- cess it is rather less than 5 ; for 10 : 6 :: 83 : 4-98.
While, however, I allow the preference that ought to be given
to your process, I cannot admit the justness of the reasoning
.upon which you found its superiority. You observe that it
:must “ for the moment have escaped my recollection, that
- sulphuric acid is much disposed to form a supersulphate of
. soda, and consequently that if no more acid be employéd than
' is barely safficient to saturate the quantity of soda contained in
the muriate, a considerable portion of the muriate will remain
undecomposed.” Now if the decomposition of the common salt
depended upon the formation of bisulphate of soda, as you seem
: here to hint, you ought to have employed 16-8 of sulphuric acid,
.instead of only an equal weight, with 10 of common salt. It is,
however, quite evident, that the decomposition of the common salt
<is not dependent upon the forination of a bisulphate ; for not only,
. as I have just shown by your process, 10 parts of sulphuric acid
.are capable of effecting what ought to require 16-8 ; but in the
. other experiment which I have detailed, 8:4 parts of the acid
-decomposed 8-3 of common salt, which are the quantities requi-
: site to form common sulphate of soda as nearly as 84 to 10.
Agqua Potasse.—From repeated experiments on the subject, I
-am convinced that the quantity of lime which you order is unne-
. cessarily larie ;- and that even supposing you obtain, as you
- assert, the whole of the potash, the metho«% is tedious on account
of the long time which it occupies. ‘ '
Subcarbonas Ammonie.—On this head also I must retain my
- former opinion ; for where the equivalent quantities are 100 of
muriate of ammonia to 95 of carbonate of ime, I conceive it to
- :be utterly impossible that it can be of any use to employ twice
the quantity of the carbonate, as you direct, although I am per-
-fectly willing to admit, as with respect to the preparation of
muriatic acid, that an excess of the cheaper material ought
.always to.be employed. You will find in my examination of the
- London Pharmacopceia, in treating of the preparation next to be
-noticed, that I propose to use a considerably larger quantity of
-lime than the equivalent. : ‘
Aqua Ammonie.—The process of the Edinburgh Pharmaco-
ia.consists in decomposing 12 parts of muriate of ammonia
ugmmeans of 18 oflime previously slaked with nipe parts of water,
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-the gas evolved being condensed by 12 parts of wuter. To this
rocess 1 objected that as muriate of ammonia is decomposable
y little more than half its weight.of lime, that one and a half its
-weight.is uselessly and inconveniently large, I objected also that
the operation of mixing lime and muriate of ammonia was
-extremely pungent, and that the large quantity of lime delayed
.the operation of getting the ingredients into the retort. I
‘objected also, that as the retort was ordered to be made red-hot,
that it usually broke in the operation. In this I find I committed
-an error, and I.am afraid that it arose from confounding your
-process with that of the London Pharmacopeia of 1809. I
‘must, however, confess that 1 cannot find much real difference
in the directions. If iron.be made red hot, I think it would be
.difficult to determine that the sand placed upon it, and the retort
-also placed.in the sand, are far from possessing an equal temper-
ature ; but you tell me, that “ as much of the heatis carried off
‘by the gas, the temperature of the mixture isin every stage very
“far. distant from the point of incandescence.” By the heat being
“carried off by the gas, I conclude that you mean it is rendered la-
-tent,but for.two reasons I donot see how this can happen: the first
-i8, that without the application of any heat whatever, so much am-
“monijacal gas is'evolved asto.create the pungency of which I com-
plain from the mere mixture of the lime and muriate of ammonia ;
"and secondly, the ammonia ‘during condensation scarcely-raises
-the temperature of the water. If then ammoniacal gas may be
-evolved without the application of heat, 1 do not see how it can
, any off when given out during its operation ; and I think
that during condensation such heat  would be again given out ;-
but this, as I have just stated, dees not appear to be the case.
In order to determine whether.any greater product is obtain-
-able by using so large a proportion of lime as you order, I twice
-prepared the solution according to -your directions. The mean
speeific gravity of the aqua ammoniz obtained was 0-936, being
rather stronger than you state : the mean quantity of ammonia
estimated by Sir H. Davy’s table of the strength of ammoniacal
-golutions amounted to 40-5. 1 then prepared aqua ammoniee,
using only two-thirds of the quantiti' of lime ordered ‘in your
Pharmacopeeia, - and this quantity, 1 think, needlessly large.
Upon comparing the mean strength of the products with those
‘obtained by the Edinburgh process, I found it to be exactly 40,
.the difference being only 0-5,. which may be fairly attributed to
the error of operating ; for 1 found. greater differences.than this
between the values of the two products in both cases.. Now even
-this diminution of the quantity of lime from three parts to two is
.important, because, when slaked, it is extremely bulky, and there-
fore, requires large retbrts, which increase the expense, especially
as, according to my experience, the retorts break twice out of three
times, and the value of them is at least eight times greater than
.hat of the substances operated upon ; it 1s on this account that
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I prefer the process of the London College ; for although, as:i
Mave before acknowledged, it is in point of strength of less value
" than yours in the proportion of 10 to 16; yet there ia s0 much
less nsk in heating a fluid in a retert than solids that I would
much rather engage to prepare a given quantity of ammonia in
solution by the London than by the Edinburgh process ; added
to which, the mixing of the ingredients in the manner directed
in the latter is an extremely unpleasant operation, and tetally
unfit for the preparation of large quantities of the solution.
Tartras Antimonii.—In reply to mK remarks on this prepaza-
tion, you say, “ the name given to this substance naturally fiest
«excites your animadversion. Had you happened to look at the
preface to the Pharmacopeeia, you would have found the reasons
assigned by the College for deviating occasionally from that
nomenclature, and abbreviating the name of some compound
substances, for the sake of convenience in scription, hy
restricting it to that of the active ingredient. The tartras anti-
monii is one example.” Now I will admit that it is highly
.advantageous to shorten the name of preparations; butin dong
this, it would, I think, be better to give an arbitrary name thaa
.one which conveys an incorrect idea of the nature of the sub-
stance. Antimonium tartarizatum, for example, is an appella-
tion which conveys no false idea of the nature of emetic tartar;
but, I think, as potash is one of its ingredients, that tartrate of
antimony does give an incorrect representation of this substance.
I will, however, admit for a moment, that tartrate of antimony is
a proper appellation ; why then is not tartarized iron subjected
to the same rule? This compound is correctly called tartras
potasse et ferri, which is only four letters shorter than the name
of tartras potasse et antimonzi. But there is another preparation
of this same metal to which your rule would have been more
icable than to emetic tartar;—I mean oxidum antimo-
mit cum phosphate calcis. If the name of potash may be
_ omitted from tartras potasse et antimonit because it is not the
4 active ingredient,” surely the same law might, a fortiort, have
been applied to the oxrtdum antimonii cum phosphate calcts: omit-
ting the name of the bone-earth, and calling it oxidum antimonss
would have been consistently “ restricting it to that of the
active ingredient.”
 With respect to the different methods of preBa.ring tartarised
antimony, you inform me, that with the aid of Dr. Duncan, jun.
Professor of the Institutes of Medicine, all the processes lately
recommended by the Colleges of London and iI’)uhlim and by
me, were carefully tried ; and you saw no reason for prefemm?'
any of them to the one in your former editions. I confesa
wish you had gone rather further in ybur remarks, and bad
shown the grounds upon which you prefer the - s to which
I have objected. As, however, you have not done this, I shall
venture to mention my reasons for thinking that the process
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which I recommended in my examination of the London Phar-
macopeia is preferable to that which you have adopted from the
former editions of your Pharmacopeeia. Your process consists
in deflagrating a mixture of equal weights of nitre and sulphuret
of antiwnony, the white crust formed at the surface being sepa-
rated from the red under part; the latter is to be reduced to a
vex('ly fine powder, frequently washed with warm water, dried,
and then boiled in water with an equal weight of bitartrate of
otash. '

P The objection which I made to this process is, that unless the
sulphuretted oxide, formerly called crocus antimonii, thus prepared,
be made to undergo the troublesome process of levigation or
elutriation, it is very difficult to cause the tartar to dissolve &
sufficient quantity of it. I prepared some of this sulphuretted
oxide in the manner directed, and having reduced it to an
extremely fine powder, and repeatedly washed it, I boiled 100
rarts of it in water with an equal weight of tartar during a much
onger time than you direct, in order to insure their mutual action
to the fullest extent. 'Having filtered the solution, I found that
only 60 parts of the crocus were dissolved, although when it
has been levigated, the tartar is capable of dissolving 75 instead
of 60; consequently one-fifth of the tartar was uncombined
with oxide, and must yield a product intermixed with bitartrate
of potash. From repeated experiments, I am also of opinion -
that a larger quantity of the crocus should be used than youw
direct ; at least one-tenth more even when levigated.

The process which I proposed in the examination of the Lon-
don Pharmacopeeia consisted in boiling antimony with sulphuric
acid so as to convert it into subsulphate, to wash this, and then
dissolve it in a solution of tartar. Now I prefer this process, be-
cause 1 find that it occupies scarcely two-thirds of the time re-

uired by yours.. A very slight degree of washing is requisite ;
the subsulphate of antimony is dissolved in a few minutes, instead
of requiring an hour’s boiling, as you direct; the tartar being even
then imperfectly saturated : added to this, it is not requisite ta
dry the antimonial subsulphate, as you direct, with the sulphu-
retted oxide. With respect to cost, I am at present uncertain 3
because I have not determined the exact quantity of sulphuretted
oxide yielded by certain proportions of nitre and sulphuret of
antimony ; but if you obtain nearly the whole of the antimony,
then, at the present price of nitre, your method is more econo-
mical as far as the first cost of materials is concerned ; but the
use of glass vessels, the long boiling, and the unnecessary dry-
ing of the oxide, all tend materially to diminish this advantage
of the cheapness of the first cost of the ingredients.
. Acetas Hydrargyri.—For preparing this compound, you
direct three purts of mercury to be dissolved in four ounces and
a half of dilute nitrous acid, or a little more than is required ;
aud this solution is to be decomposed by one of acetate of potash.

New Series, vou. 11. D
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In preparing the submurias hydrargyri precipitatus, you order:
1’.hepl‘;1£l::rur)g to be dissolved by an fqudeveiggz of dilu};e nitrous
acid. Now observing this difference, and well knowing that
the preEaration of the acetate and the chloride of mercury depend
upon the formation of fprotoxide, I certainly did imagine that
the same quantities of metal and acid were applicable to both
cases. You tell me, however, that the College are not inconsis-
tent in ordering an excess of nitric acid in one case, and not in
the other: for you state that the excess is ‘ advantageous for
the one, and prejudicial for the other.”

Now the advantage which you state to be derived from using
the excess of nitric acid in preparing the acetate is, that it dis- .
solves the subnitrate, which would otherwise be precipitated
with, and contaminate the product. For a moment f will admit
this reason to be valid ; but if it be so, what prevents the same
effects from being produced when a solution of muriate of soda
is used instead of acetate? 1 apprehend it is the addition of
water, and not the nature of the salt dissolved in it, which deter-
mines the precipitation of subnitrate of mercury ; if so, it appears
to me that you are inconsistent in not ordering the excess of
acid in preparing the chloride, as well as in forming the acetate
of mercury. :

You will probably remember, that in analyzing calomel pre-
pared by precipitation, Mr. Chenevix actually found a quantity.
of subnitrate; I do not, however, mean to assert that the pro-~
portions of mercury and acid which he used in preparing it were
such as are directed by you; I mean merely to show that this
effect in some cases actually happens. '

I will again admit that the excess of acid is requisite to produce
the alleged effect; but even in this case, I think it is employed
in a disadvantageous mode. 1 suppose you will agree with me,
that it is only the peroxide of mercury which is subject to be
precipitated in the state of subnitrate ; if 8o, the formation of this
oxide must be much increased by using one-half more acid than
i8 requisite for the-preparation of the protoxide. It seems to
me that this end would be quite as well answered, and with much
less chance of producing peroxide of mercury, if the solution

d with only the requisite quantity of acid were afterwards
diluted with water, with which the excess of acid had been
mixed ; in this mode, as it appears to me, it would retain its
power of redissolving subnitrate, without possessing that of form-

m%?eroxide.
my analysis of your Pharmacopeia, I stated that T procured
only 29 of acetate of mercury from a solution of 72 of the metal.
I bhave since obtained a considerably larger product; viz. 36
{Ierts; still, however, the loss of mercury is extremely great.
pon a moderate calculation at least 44 parts of 72 of mercury
are unemployed in the formation of acetate; and this proportion
1 eertainly am still of opinion that it would be advisahle to save
) .

k
L]
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first by the addition of solution of mauriate of soda, so as to obtain
calomel, and then by adding potash to procure peroxide.
Wishing, however, to determine, whether when mercury is -
dissolved without heat in an equal weight of your dilute nitrous
acid, any subnitrate of mercury is actually precipitated with the
acetate, I added to a solution thus prepared the requisite quan-
tity of acetate of soda dissolved in only half the quantity of
water which you direct. The acetate of mercury, instead of
weighing only six parts from 12 of mercury, as by your process,
amounted to 11 parts; and the only important difference between
the products, if indeed it can be called one, was, that by usinga
smaller quantity of water, the precipitate was rendered less
bulky. In order to determine whether it contained any subni-
trate, I boiled some of it in muriatic acid ; calomel was of course
formed and precipitated; to the filtered solution 1 added
ammonia, which did not, however, cause any precipitation ;
whereas, if the acetate had contained any subnitrate, it would
have been decomposed by, and dissolved in the muriatic acid;
and the permuriate formed would have given the well-known
white precipitate with ammonia. On repeating this experiment
I obtaned rather a larger product of acetate. From these ex-
periments, therefore, I am of opinion that it is not requisite to use
the excess of acid which you have ordered, but that this acid con-
verts a large portion of mercury into peroxide which is of no use
in forming the acetate, gnd that it also diminishes the product,
by dissolving the acetate of mercury actually formed. If it be of
any cotisequence that the acetate of mercury should be extremely
light, it would be better to redissolve and crystallize: it, than
occasion, what appears to me to be, waste by your process.
Oxidum Hydrargyri Pracipitatum.—I1 have already acknow-
ledged the error which I committed with: regard to the quantity’
of ime contained in the lime water, ordered for the decomposition
of the calomel in this proecss. But Mr. Daiton has observed,
and I have repeated and proved the accuracy of his experiments,
that lime water, prepared in different modes with respect to
temperature, contains very different proportions of lime. Under
these varying circumstances, I confess 1 do not consider it to be
an eligible substance for the purpose to which it is applied in this
gcess. If the lime be redundant, it will be precipitated by the
t, and mix with the oxide of mercury ; if, on the other hand,
it be deficient, it will leave some calomel intermixed with the
oxide. Added to this, protoxide of mercury, at a-very moderate
elevation of temperature, readily absorbs oxygen; so that a por-
tion of it passing to the state of peroxide, the precipitate becomes
of a greenish colour, and is-a mixture of the two oxides.
. Ifind that when potash is used, none of these inconveniences
follow. The calomel is decomposed even withouat the assistance
of heat, and a few ounces of solution of potash are as effective as
an equal number of pints of lime2water. To some of the oxide
D
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of mercury obtained by potash, I added nitric acid ; it was rea-
dily dissolved, and to the solution I put some nitrate of silver.
Not the slightest precipitation of chloride of silver occurred,
showing that the decomposition was perfect. This operation
requires only a few minutes for its completion.

Subsulphas Hydrargyri Flarus.—You have not thought it worth
while to notice an inconsistency which I pointed out in your
directions for this preparation. 1t is to be formed by boiling
together two parts of mercury and three of sulphuric acid;
whereas in preparing corrosive sublimate, the proportions are two
of mercury and two and a half of acid. I cannot imagine any
cause for the variation, which, however, is not very important.

Murias Hydrargyri Corrosivus.—I have not had time to deter-
mine experimentally what proportion of common salt is required
for the decomposition of sulphate of mercury; but until I am
convinced by experiment, I think I shall retain my opinion, that
the quantity which you have directed to be used is very unneces-
sarily large. '

Ozidum Hydrargyri Rubrum per Acidum Nitricum.—Permit
me to remark, that this is one of those names which would have
been improved, by subjecting it to curtailment equal to that

- bestowed upon the tartras potasse et antimonii.

For preparing this oxide of mercury, you direct three parts of
mercury to be dissolved in four of dilute nitrous acid, and to
these proportions I objected because three parts of acid are
equal to produce the eftect, as ordered in preparing the submu-
rias hydrargyri preecipitatus. In your reply, you say, * If the
diluted nitric acid have been formed from tze strongest acid,
you are perfectly correct in saying, that it will dissolve an equal
weight of mercury, and in that case more acid is ordered by the
Edinburgh College than is necessary for preparing this substance.
But if the best acid usually met with in apothecaries’ shops be
employed, in consequence of its inferior strength, the proportion

.assigned in the Pharmacopceia will be found. most switable.”

Now this, I must confess, appears to me to be a most extra-
ordinary kind of defence. You tell me that your Pharmacopceeia
possesses “‘ a certain degree of national authority in the prepa-
ration of drugs ;”” but I think you would have been more discreet
in allowing, that I had detected an error of no very great import-
ance, than thus to admit that the authority which you possess is
of so trifling a nature, that you legislate in onc part of the Phar-
macopeeia to accommodate those who contravene the directions
of the other. This declaration perfectly satisfies me, that however
I might have flattered myselfP as_to the utility of my remarks,
nothing which I have yet done, or ever can perform, will be in
the least degree advantageous to your Pharmacopeeia. = Hoping,
however, that the public may derive some utility from the expe-

. riments which I have detaileg,' I am, Sir, yours, veryrespectfully,
‘ . ICHARD PHiLuips. .
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ArTICLE VI.

Extract of a Memoir on the Influence of the Nervous System on
Animal Heat* By Dr. Chossat. o

MRr. BrobiE, in his important researches on the Influerce of
the Brain on the Action of the Heart and Animal Heat, has
shown, first, that after decapitation the animal heat diminishes
several degrees in one hour, notwithstanding the artificial infla-
tion of the lungs ; and, secondly, that the animals decapitated
and inflated cool more rapidly than those killed merely Ey the
section of the spinal marrow under the occiput ; and thus, after
decapitation, no perceptible quantity of heat is produced. I
propose in this paper to analyze these important results, and in-
guire in what manner the nervous system can influence the pro-

uction of animal heat. :

As preliminaries, I shall mention some considerations neces-
sary for the better understanding of the facts afterwards to be
related ; viz. .

1. The Phanomena of Death by Cold—In a great number of
experiments made with my friend Dr. Prevost, (yet unpublished)
we have seen in dogst placed in the cold bath, death take place
at 26° centigr., . and below this point in proportion to the slow-
ness of the refrigeration of the body. At the autopsy we have
found a nearly total extinction of muscular irritability and peris--
taltic motion, blood, commonly arterial, in the lungs and aorta,
and some serum in the ventricle of the brain.

2. The Progress of Refrigeration after Death.—I propose to
compare this refrigeration with that which happens after the
wounds inflicted on the nerves, in order to determine the in-
fluence of this system in the production of animal heat.

KExper. I.—In an animal which died from syncope soon after
the section of the spinal marrow, the initial temperature being
at the moment of death 40-5%, I found that .

From 40-0° to reach 317 .... 3" 30" were employed.
317 259 ....7 0 :

Dividing the number of degrees by that of the hours employed,
we obtain, what I shall call hereafter, the average refrigera~
tion, i. e. the average diminution of animal heat in one hour be-
tween such limits as we think proper to choose. Adopting the

® Presented to the Academy of Sciences on May 15, 1820. An extract of this paper
has already appeared in the Annalcs de Chimie etde Physique, from which the present
article was translated, with some variations and additions, by the author, during his
late residence in London.— Ed.

4+ All the experiments related in this paper have been performed on dogs.
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o
limits of { ggo :g g[i }we find, according to the preceding date,

Average refrigeration, firstlimits = :\;3;, = 2:37° perhoram

o . -§°
second limits = % = 1-11° per horam.

After these preliminaries, I enter upon the proper subject of

the paper. ‘
" To Mr. Brodie’s experiments, the following objections might
be made: 1. That pulmonary inflation after decapitation 1s a
cause of refrigeration capable alone of killing the animal.
2. That the section of the par vagum, and consequently the
decapitation, produces an infiltration of the lungs which alters
the chemical processes of respiration. It is necessary, there-
fore, to examine what effect. such wounds of the brain which
do pot interrupt the respiration would produce, and still leave
the lungs under the influence of the par vagum. I succeeded
by the following experiment : '

Exper. 2.—A vertical section of the brain was made a little be-
fore the pons varoli: spontaneous respiration : death the 12th
hour, with all the signs of death by cold. The -animal heat
descended from 40° to 24°, but in a grogression a little different
from that of the refrigeration after death (Exper. 1), as shows
the determination of the average refrigeration between the
limits chosen for the first experiment. I find in the second
experiment : ‘

40-0° — 31-7°

Average refrigeration = ——=-— = 2:93° per horam.
* 3170 — 24-0°
—i—— = 0-85° per horam. .

Oh

. Lxper. 3.—Violent commotion of the brain followed by a

complete loss of sensibility, and the cessation of respiration.

Artificial inflation of the lungs during the whole experiment.

Death the 11th hour at 22-:3°, :
' 398° = 8110 _ 5 1m0,

Average refngeratlon == =

3170 — 23-00 o
=2 = 130°.

' Opium acting especially on the brain, its influence on animal
heat was'tried in the following experiment :

" Exper. 4.—Injection in the jugular vein of 0-3 of grain of
crude oopium boiled in 16 grammes of water. Death the 22d hour

at 22-8°.
: : c . 3980 —BIW0 .o
Averagerefrgerahon = —ryy— = 2%

31-9° — 9849° .
. T =
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Comparing the average deduced from the first part of the
second, third, and fourth experiments, viz.

Section of the brain . .o ..c.vvvenaes. 2:93°
' Violent commotion .. ..oeeeeeeeerss 217
Opium ............ i, 225

CAverage. c.o.iiiiiiiieiiieiiiine. . 245

We see very different experiments affording nearly the same
result. It was then natural to deduce the existence of a general ’
cause independent of the form of the experiments, and which,
in these three instances, had acted in an entirely similar manner.

Now the circumstance common to these three experiments
being the more or less complete abolition of the functions of the
brain, it was natural to enquire if it was not in the organs placed
under the immediate influence of the brain, that the real cause of
the diminution of animal heat would be found. Two queries to
resolve presented themselves : the one, to inquire whether the
refrigeration did not depend on thé cessation of the influence of
the par vagum; the other, whether this same effect did not
originate from the paralysis of spinal marrow. I am to detail
the results of these two series of experiments, beginning with
those which relate to the par vagum. '

1. Section of the Par Vagum.

Legallois concluded from his experiments, that after the sec-

.tion of the par vagum the animal died from asphyxia, occa~
.sioned by the infiltration of blocd, or serum, into the substance
of the lungs. My own researches, though confirming the truth
of this observation in young rabbits (on which Legal%ois seems
to have principally operate§) induce me to doubt this assertion
as to its generality. So far from dying from asphyxia, I found
arterial blood in the substance of the lungs of full grown dogs,
and sometimes in the aorta itself. The cause of death in such
animals is the progressive diminution of animal heat; for life
-ceases only when the refrigeration is great enough to produce
death necessarily, and independently of every other cause.

Ezxper. 5—A tube was introduced into the trachea to prevent

the dyspnea consequent to the section of the nerves. The two
pneumogastric nerves were cut. Death took place the 60th hour
at 20°7° During the 36 hours, immediately consecutive to the
operation, numerous oscillations of the animal heat were ob-
served between 36° and 38:6°.

In three sections of the par vagum, the average refrigeration

per hour was for the first part of the experiments:
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"Expel'.5............-.o..-.....'.. 0'090
Exper.6..:....000... teseccesees . 025
Exper.7..... tessecsanasaeens eee. 045

Averagé. veeeetererinianeaneees 026

Comparing this average with that of the Experiments 2, 3,
and 4 (which we have found to be 2:45°), we see that the animal
heat diminished 10 times more rapidly in these last experi-
ments. The influence of the par vagum cannot, therefore,
explain the quickness of the refrigeration occasioned by acting
upon the brain; which conclusion is also confirmed by the
result of the fourth experiment, in which we have seen the
animal heat diminish rapidly, though the respiration was per-
formed freely.

For the second part of the experiments, however, we do not
find more than this difference in the average refrigeration, as it
appears from the following table, which comprehends both the
section of the par vagum, and the refrigeration after death:

Average refrigeration.

(Second part of exper.)

Exper. 1. (Refrigeration after death) ....... — ... I'11°
Exper. 5. (Section of the par vagum)..... .. 106° .... —
Exper. 7. (Section of the par vagum) ...... 147 ... —
Average. ..... etersectracsacas 1-26 1-26

I conclude then that after the section of the eighth pair, the
-production of animal heat is yet taking place, though in a dimi-
nished proportion, as long as the temperature of the body remains
higher than about 32°, but below this point, the animal cools as
if it were dead.

I pass now to the second cf the two queries proposed.

II. Iufluence of the Spinal Marrow on Animal Heat.

(a.) Sections of the Cervical Part of the Spinal Marrow.—All
the sections performed on this part of the spinal marrow pre-
sented the same results, whether artificial respiration was per-
formed, as in the superior intervertebral spaces; or the respira-
tion was quite free, as in the inferior of these spaces. It will be
sufficient, therefore, to present in this extract one only of these
‘experiments, ’

Lxper. 8.—Section performed between the last cervical and
the first dorsal vertebra. Death the 10th hour at about 24°.
1000 — 3280 _ 5 000

Average refiigeration = —

As it appears from this experiment, we find in the whole
length of the cervical part of the spinal marrow the same average
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.diminution of animal heat in the section of the brain. It is
then no longer possible to admit that the animal heat is under the
immediate epeildance of the brain, and it is natural to conclude,
that decapitation influences animal heat so remarkably only from
the influence exercised by the brain on the functions of the
spinal marrow. )

(b.) Sections of the Dorsal Portion of the Spinal Marrow.—
Without entering into the particulars of any of these experi-

-ments, which will be found 1n the original paper, I shall relate

_only, that we see now, for the first time, a phenomenon which
we did not observe in any of the former experiments ; viz. that

. from the section in the fourth or fifth intervertebral space of the
dorsal part of the spine, the refrigeration of the body is no more

- continued, but is interrupted by a period of reaction, which is

.of variable duration (some hours), the true image of a fit of fever,

.and characterized by shivering, a quick and hard pulse, and the
increase of animal heat. This increase is in general the more slow

.and feeble as the section is made bigher up,* and has elevated

_the animal heat in the lower of these spaces higher than its
original standard (in the last of these spaces I have observed

“the 12th hour from the operation 42-9°, the original state being

-41-1°). This complication preventing us from deducing the
average refrigeration from these experiments as from the preced-
ing, I have chosen for them another mode of comparison ; that
of comparing the greatest refrigeration observed in the three first

- hours consequent to the operation, without paying any atten-

.tion to the reactions which might happen in tfle interval. Itis

-on this principle that the following table has been conducted :

Maximum of refrigeration.

Exper. 2. Section of the brain. ........... .8 F
Exper. 8. Section of the spinal marrow below
' ' the 7th cervical vertebra. ..... .8 2
Exper. 9. Sect. in the 1st. intervertebral

space of thedorsum .......... 7 6
Exper. 10. ........ oo 2d il 606
Exper.11. .....c0i0 3d siiiiiiii.. 5 6 .
Exper. 12, .......... 4th ........ ..... 4 9
Exper. 13. .......... 5th ...... ciieeenn 42
Exper. 14. .......... 6th .............. 3 0
Exper. 156, ......vo00 Tth iiiiiiiannn 205

® The following table shows the degree of refrigeration which had already taken place
when reaction began to manifest itself': 7

Exper. 12. Section in the 4th intervertebral space (dorsi) 34-7°
Exper. 13. ....... [ 5th 6

&

Exper 14. .. we 6th ......... teeceiaienenns . 8567
Exper. 15. . ... 388
Exper. 16. ... . .. . 390
Exper. 18, .. ... 398

Exper. 20. .. . ves cescessenss 408
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: Maximum of refrigeration.
Exper.16. .......... 8h .............. 1 9
Exper. 17, .......... 9th (... 0
Exper.18. .......... 10th .............. 1
Exper.19. .......... 11th (............. 0
Exper.20. .......... 12th .....c0ii0llll O

> Y=k X<, NV~

I conclude:

1. That animal heat diminishes, in general, more slowly
as the section has been performed lower down in intervertebral

‘space. It is to be remarked that the numbers which relate
to the eight superior of these spaces present a decreasing pro-
‘gression nearly regular.

2. The diminution being the quicker as the section paralyses
a greater number of nerves, it is to this paralysis, and not to the
local affection of the spinal marrow (which is always the same in
every experiment) that the first pheenomena must be attributed.

Now the dorsal part of the spinal marrow being in communi-
cation with no other nerves but the intercostals and the great
sympathetic ; as the distribution of the first, exclusively to the
external part of the chest, does not permit us to suppose them the
organs through which the nervous system acts on animal heat ;
“the great sympathetic is therefore the only one which can furnish
us with a probable explanation of the phanomena. It was then
necessary to act upon this nerve.

For this purpose, the best process seemed to me to extract the
capsula subrenalis of theleft side by means of anincision below the
13th rib. As the great sympathetic nerve adheres firmly to this
thin capsule, we are nearly certain of dividing it by this opera-
tion ; and even in case of our failing in it sometimes, the nerve
must necessarily be so much contused as greatly to debilitate its
functions. Therefore, this process, how soever imperfect it
appears, has been ever sufficient for furnishing decided results.
In the two experiments I present, I have obtained for the ave-
rage refrigeration: * g

Erper. 21.—(Death 8th hour at about 27°) ﬁﬂ;{g—gg =1-90%

* As to the autopsy in experiments of this kind :

1. I never observed any heemorrhage nor inflammation; still more, I have sometimes
endeavoured in such cases to produce an inflammation by injecting in the pleura or peri-
toneum some acrid substances, as cantharids, &c. I could never succeed to produce it,

-apd death always happened before unequivocal signs of inflammation could be observed.

2. In most instances, the nerve is found divided ; sometimes, however, this is not the
case, or the loeal disorganization produced renders it impossible to determine whether it
hias been’ divided or not. It is to be-observed, that the disorder in the situated
near the great sympathetic nerve could not have any influence in the uction of the
greoeding phenomena ; for they are not observable after the extirpation of one of the

idneys : the animal recovers perfectly well.

3. A very remarkable symptom, I believe, I have observed in every case after the
division of the great sympathetic nerve, is the diminution of the heart’s strength. Some-
times the animal seems.even to die of syncope after some hours.
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Ezper. 22.—(Death 10th hour at about 26°) 2T _ 1.580,
The difference between the average refrigeration in these

experiments, and in those in which the brain has been acted

upon, is easily accounted for by the imperfection of the process
employed, which acts on one of the great sympathetic nerves

only. :

geing unable to destroy the action of all the branches of the
great sympathetic nerves by acting on these nerves directly, it
appeared to me possible to prevent this action from having
any effect by depriving them of the materials on which they
work. With this intention I tied the thoracic aorta immediately
above its passage through the diaphragm, by means of an inci-
sion in the last intercostal space. By this operation the animal
was divided in two parts; the one composed of the abdomen
and hind parts entirely dead ; the other comprising the thorax
and head perfectly alive. These two portions of the animal
cooled precisely with the same quickness, and what is worthy
of notice, the dead part has always remained in an average of
0-7°, or.0-8° higher than the living one. The average refrigera~
tion has been:

* Exper.23.—In the rectum = :’ﬁo_;%gg: = 2:40°. Death the
fifth hour. !
In the cesophagus = ﬁ;{-ﬁ: 2:40°. Death

the fifth hour.

Ezxper,24.—In the rectum = 3-86:—“;5-312 = 2:74°. Death the
second hour. » .
In the esophagus = -3'—8%-'?;3,5‘—":2'67°. Death
the second hour. .

By these experiments, we find the whole average refrigera-
tion furnished by the experiments in which the brain was acted
upon restored. They terminate, for'this reasoun, the experi-
mental part of this inquiry. The rest of this paper presents that
explanation which seems to me to be the most probable of the
influence of the section of the par vagum on animal heat. But
as this inquiry could be treatewi) in an experimental manner, it
seems to me useless to relate in this extract the theory I offer
on this-occasion.
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ArticLe VII.

‘Remarks on Oil and Coal Gas, in answer to Mr. Low and
« A Subscriber.” By M. Ricardo, Esq.

(To the Editor of the Annals of Philosophy.)

I musT againrequest your insertion in the Annals, of a few re-
_ marks ona paper by Mr. Low, in the Philosophical Magazine of
April last, which is a reply to my former statement respecting the
comparative advantages of oil and coal gas. I will endeavour,
for my own and your readers’ sakes, to be as concise as possible,
" and to' do no more than correct the statements, or rather mis-
statements, of that gentleman.

He begins by calling in question my correctness as to the
quantities of light produced from oil and coal gas. In reply
to his observations on this point, [ need do little more than refer
him to the excellentand truly philosophical paper by Dr. Henry,
which was read before the Royal Society, and has since been
printed. It is there shown, as was known before, by those accus-
tomed to oil gas, that a very great difference exists in it, according
to the mode 1n which it is prepared ; how very much inferior the
average of what he procured was to that which was furnished him
by yourself,from an apparatus of Messrs. Taylor; and, again,
_ how suEerior the latter was to the coal gas obtained from Wigan

coal, which, in a former paper, he proved to be one-third better
than that produced from common coal. From Dr. H.’s experi-
ments on the combustion of these gases by oxygen, taking
;he average of the specimens he obtawmed from Messrs. Taylor,
and the average of the coal gas he obtained at one hour, and
at five hours, it will be found that the former contained 40
per cent. of that peculiar gas, from which these gases derive
the chief of their illuminating power, and Wigan coal gas
10 per cent., and that from common coal only 63. Thus
it is not only possible, but highly probable, that the gas which
Dr. Ure tried, and whose testimony forms so triumphant a note
to Mr. Low’s paper, was of a quality similar to that produced
by Dr. Henry, and very unlike that from Messrs. Taylor's
a{)paratgs. 'These gentlemen have been for many years em-
ployed in bringing their apparatus to perfection ; and how far
they have succeeded, no other testimony need be quoted than
that to which I have referred. It is needless to remark that
my experiments were tried with gas procured from a similar
one, and that the results of a number of them, tried in va-
rious ways, were invariably the same. A single jet flame, is-
suing from an orifice of the GOth of an inch in diameter, and
14 inch high, gave a light equal to one mould tallow candle,
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six to the pound ; and of six of these jets, consuming one cubic
foot of gas per hour, §ave a light equal to six of the above-
mentioned candles. Mr. Low has argued upon this point, but
he has shown nothing to disprove it. In estimating the quan-
tity of gas produced from a given quantity of oil, at 100 cubic
feet per gallon, I am borne out by the most correct information
whicﬁ I can obtain from various places where oil .gas is used,
where the average quantity of gas ohtained rather exceeds what
I have stated. ' '
Mr. Low next endeavours to prove my statement contradic-
tory, because 1 say that oil gas requires no purification, but
that it is passed through a wash vessel ; and he takes this op-
portunity of asserting, that in some places, where oil gas is
used, the parties have been threatened with an indictment for a
nuisance, for allowing the water through which the oil gas passes
to run down the drains. Without thinking it necessary to en-
quire whether there is any analogy between the passing of oil
gas through water, to condense any vapour that may come over
with it, and the separation of sulphuretted hydrogen from coal gas,
by means of lime, I would ask Mr. L. where it is that the par-
ties have been so threatened, and from whence he could possibly
have obtained this information? In contradiction to this state-
ment, I think T may assert as a positive fact, that in no one in-
stance whatever, where oil gas is made with a proper apparatus,
that is, the apparatus made by Messrs. Taylor and Martineau,
and I know o? no others, does any water, which comes in con-
tact with the oil gas, ever pass down any drain. * And I am fur-
ther authorized to assert a circumstance that I was not before
acquainted with, that, from a late improvement in the condens-
ing vessel, the oil gas does not pass through, or come in contact
with, any water at all, until it reaches the gasometer. v
I think I have pretty clearly proved that my statement that
oil gas requires no purification is perfectly correct; and had
Mr. Low been better acquainted with its nature, he would
not have hazarded the observations he has made on this point.
In the purifying of coal gas, (for no one will deny that that re-
quires purification,) I believe that the consumers of it have daily
experience that it is not comp/etelg effected; and there are spe-
cimens of pipes to be seen which have been so acted upon by
this gas as to be almost impervious. :
I should hardly have condescended to notice the wonder and
astonishment which Mr. Low expresses at the quantity of gas
which I have stated 1000 lights will consume, during the
longest night, and the number of retorts required to produce it,
but that some might suppose, from his notes of admiration
and italics, that Iiad advanced something very absurd. On
referring to_ my paper in_the Annals for March last, it will be
seen that, for the sake of argument, I supposed two establish-
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ments of oil and coal gas for 1000 lights, one consuming 2,000,000,
the other 7,000,000 cube feet. "I merely stated the number
of lights hypothetically, applying equally to both establishments.
It was a matter of no importance whether I stated 1000 or
10,000 lights, my deductions were from the quantity of gas pro-
duced and consumed. Had I stated 1200, or 1300 lights, in-
stead of 1000, Mr. Low would have lost the opportunity of ex-
ressing so much astonishment, althou%h the argument would
Eave remained precisely the same ; and I believe it will be found
that, in estimating the quantity consumed during the longest
night, I have rather under than over-rated it. :
he number of retorts required for an establishment consum-
ing 7-000000 cube feet of coal gas annually, I have taken from
Peckston’s work, the best authority extant. I have made al-
lowances for wear and tear, and repairs ; but I have done that
as largely in the number which I have estimated for the oil gas.
As for the improvements which Mr. Low mentions, I have heard-
of many that have been proposed, but of none that have been:
successfully put in execution. I believe a great many have been
tried, but ~zave most generally been abandoned.

Mr. Low has stated, somewhat triumphantly, what has been
done, or rather what is doing, at Derby, to prove the decided
Superiority of coal over oil gas. Gas is there to be furnished at
the expense of the contractor for 1s. 84. per 1000 cubic feet, and
delivered into the company’s gasometer; for which they are to
charge 7s. 6d. to the consumer, and they expect to derive a
profit of 10 per cent. Without thinking it necessary to remark
upon the dispropottion between the cost and selling price, I will
{xst examine the correctness of the above statement. I have

een furnished with a printed rate table of the half-yearly prices
of the Derby gas light burners, and a most curious table it is.
Retailing gas, from the light of a farthing candle up to a large
argand burner,~—the method by which the quantity of gas that
passes through one of these burners is regulated, so that each con-
sumer may have precisely his quantity and no more,~-the mode on
which their cocks are so constructed, that the full turn shall be
the maximnm,—and the exactness with which the pressure of
the gasometer shall at all times, and under all circamstances, be
equalised, are, I suppose, among some of these late improve-
ments that have been alluded to. That the company mean to
keep strictly to the letter of the contract on the part of the con-
sumer, is evident from the threats they hold outof penalties, fines;
and taking before magistrates; all of which mast be a great re-
eommendation to induce persons to become consumers. We will
now examine the correctness of Mr. Low’s stutement, that gas
is sold at 7s: 6d. per 1000 cubic feet. {f a person contracts for
4 burner consuming five cubic feet per hour, till 10 o’cloek, the
average time of lighting will be 34 hours per night, sccording
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to the usual mode of calculating ; as on the shortest day it will
be from 4 to 10,=6 hours; and on the longest day 9 to 10,=1
hour; givin% the average of 31 hours. This, for 6 days in the
week, or 312 in the year, will be 1092 hours, at 5 feet per
hour; and the quantity consumed will be 5460 cubic feet in the
year. For this he is charged, according to the table, 1/. 10s. 5d.
for the half-year, or 3/. 0s. 10d. the whole year, or at the rate of
something more than 11s. 1d. per 1000 cubic feet, instead of 7s.
6d. The above statement needs not the slightest comment ; I
shall, therefore, make none.

A statement of the Whitechapel-road gas light establishment
now erecting, and which, with the prospectus, is lying before
- me, will be a sufficient answer to any observations that may be
made on the amount of capital required for the erection of oil or
coal gas works. The company in question give a decided pre~
ference to oil gas; they have engaged premises which, when
completed and made fire-proof, will stand them in a rent of 807

er annum ; they have contracted for laying down upwards of
gve miles of mains, of various diameters; they have also con-
tracted with the patentees for an oil gas apparatus, retorts, gaso-
meter, iron tanks, all complete ; and, allowing for contingencies,
the whole fixed capital required will be about 50001. ; and 5001.
more will be wanted to carry on the works, and this, I under-
stand it is estimated, will fproduce about 1500-000 cube feet of
in the year, sufficient for from 800 to 1000 lights. I believe
1t will be allowed that a somewhat larger capital will be required -
for a coal gas establishment of similar power.

To the remarks made under the signature of ¢ A Subscriber,” in
the Annals for last month, I have only to observe, that I cannot
undertake to answer individual objections on the part of parti-
cular coal gas companies. My observations on oil and coal gas
are made generally, and before I admit the Subscriber’s asser-
tion, that the burners in Sheffield are superior to other burners,
I must know whether other coal gas establishments are read
to admit it. The Subscriber admires my ingenious mode of cal-
culating, but I think in that respect he very far exceeds me in
ingenuity. If Mahomet will not go to the mountain, he makes
the mountain come to Mahomet with a vengeance; and, instead
of admitting the usual mode of calculating the number of hours
of lighting, and the quantity of gas consumed, he has increased
the length of time of the one, and the quantity of the other, till
he has squared them exactly with his former statement, and
then seems to take credit to himself for his correctness; besides
if his statement be correct, it speaks still more in favour of oi

as. There are few, I believe, who will not admit the superior

rilliancy of its light; and yet, at the oldest established public
oil gas works, the average quantity consumed by argand burners
and by street burners, does not exceed 1} cube feet each; and
this calculation is made from the whole quantity consumed, and
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estimating the time from four o’clock on the shortest day and
nine o’clock on the longest. -

I here take my leave of the subject as a controversialist. My
statement of the advantages of oil gas, and the observations
that have been made upon 1t, are before the public, and if I have
succeeded in drawing attention to the subject, my end is an-
swered. I am only desirous of seeing the two fairly in competi-
tion, and then, time and experience will enable the public to
form their judgment of which is preferable, and that which they
find so wilf be most generally adopted. It has been from the
strongest persuasion of the superiority of oil gas over coal gas,
that I have been induced to come forward in its recommenda-
tion. Whenever I am convinced that I am in error, I will most
readily acknowledge it ; though, I must observe, that it must be
by very different arguments from those which have been brought
forward that such conviction can reach my mind.

I am, Sir, your’s truly,
M. Ricarpo.

ArticLE VIII.

Extract from a Paper, entitled, * Recent Determination of the
Proportions of Water, and of the Density of some Elastic
Fluds” By MM. Berzelius and Dulong.*

TuE authors of this memoir remark, that the degree of exac-
titude to which chemists of the present day aspire ias led them
to adopt the relation between the weights of the elements of
witer as a standard of comparison. '%hey then allude to the
experiments of MM. Biot and Arago; and conclude, that if
1:327, the proportional number assigned by them to hydrogen,
be inaccurate, it must have been derived either from an erro-
neous estimate of the specific gravity of hydrogen or of oxygen,
or of both; observing, that the relation in volumes has this re-
markable advantage, that being supported by a general law, it
does not admit of any error. '

_ The first thing to be resolved upon was, the method of obtain-
ing hydrogen gas in purity. The authors observe that for this

urpose it 18 not requisite to use distilled zinc, it not being prefer-
able to the zinc of commerce. They procured the gas which
they employed by acting upon zinc with sulphuric acid and
water ; and they observe that if it be passed through a tube con-
taining caustic potash slightly moistened, it loses its smell
completely, and 1s rengieretf erfectlly_'lpure; it may then be dried
by passing it over muriate of lime. Hydrogen gas thus obtained

® From Annales de Chimie et de Physique,
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wns used in the experiments described by MM. Berzelius and
Dulong. The gas was then passed in a convenient apparatus
over heated oxide of copper. The water thus formed was, in
some cases, received in a small vessel in a liquid state, in
order that its purity might be examined. In other instances, it
was passed with the excess of gas over muriate of lime. The
water was found to be quite pure. The results of three experi-
ments gave the following proportions of the gases as entering
into the composition of water:

Exper.1.......... 88942 ..,... 11058
Exper.2.......... 88809 .......11-191

Exper.3.......... 889564 ...... ‘11046
. . L
Giving a mean of
Oxygen ...oovvunens . vees 889
Hydrogen. .......oooiiiuiiiniine 111
- . 1000

The mean of these experiments gives 12:488 of hydrogento 100
of oxygen, instead of 13:27, the number adopted. It is, how-
ever, to be observed, that this agrees very nearly with the pre-
vious determination of Dr. Thomson, according to which, water
consists of '

OXYgEN.eeeerrernnnnan.. 100:0 or 88:88
Hydrogen ......cevvveeee. 126 11412

— —

100-00

Having thus discovered an error in the usually stated compe-
sition of water, the authors proceeded to take the specific gravity
of oxygen and hydrogen gases.

The authors then notice the fact observed by Mr. Dalton, that
when any gas which is insoluble in water is kept over it, the
gaseous contents of the water rise and contaminate the gas;
and to this cause they think it probable that the error of MM.
Biot and Arago may be aseribed. In order to avoid this incon-
venience, MM. Berzelius and Dulong covered the surface of the
water with a stratum of oil. o

In taking the specific gravity of oxygen, hydrogen, azote, and
carbanic acid, the method adopted was to take the weight of the
exhausted flask immediately after each weighing of the full flask.

The oxygen gas used was prepared from chlorate of potash;
and to separate any carbonic acid which it'might contain, it
was passed over a strong solution of caustic potash. The car-
bonic acid was obtained by nitric acid from white marble, and
passed over powdered crystals of carbonate of soda before it
entered the receiver. The azote was procured by decomposing

New Series, voL, 11. E
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ammonia by chlorine ; the gas was successively passed through
an acid and alkaline solution.

The authors then give the results of their experiments, and
compare them with those of Biot and Arago, to which I have
added the determination of Dr. Thomson,

Specific gravity of gases according to

Berzelius and Dulong. Biot and Arago. Dr. Thomson.
" Hydrogen .. 0-0688 ........ 007321 ........ 0:0694

Oxygen .... 111026 ........ 110339 ...... .. 1111

Azote...... 0976 ........ 0969 ........ 09722

Carb. acid .. 1524 ....... L1819 L.l 15277

According to these determinations, the atoms of the gases will
be represented as under :

Berzelius and Dulong. Dr. Thomson
Hydrogen. ...... 10 .ol 1
Oxygen ........ §013 ........ e 8
Azote ....... ... 14184 ........... . 14
Carbonic acid . .. 22°151 ...... creees 22

For the specitic gravities of several other gases, we refer to
the original paper; the experiments detailed in which appear
to have been conducted with great care. We may, however,
observe, that if any mixture of gases arising from the water
over which MM. Biot and Arago made their experiments, ren-
dered their hydrogen gas impure, and consequently heavier than
it ought to have been, the same cause. would probably have
produced a similar effect upon the azotic gas. a’e find, how-
ever, that MM. Biot and Arago determine this gas to be lighter
than it was found to be by the authors of this memoir in the pro-
portion of 00969 to 0:976; and as Dr. Thomson more nearly
agrees with the former than the latter determination, we are
inclined to consider the specific gravity of azotic gas to be nearer
0969 than 0-976. 4 -

ArtIicLE IX.

Tables of Temperature, and a Mathematical Development .of the
' Cagses and v whse of the hP;haenomena which have been adduced .
#n Support of the Hypotheses of ¢ Calorific Capacity, Latent
'Heat,”pgyrc. By John Hempat{, Esq. g
4 (To the Editor of the Annals of Philosophy.)

DEAR SIR, . Cranford, Hounslow, London, June.18, 1821.
Tue following tables of temperature exhibit a relation between
the true temperature, according to my theory of heat, and the
degrees of Fahrenheit on the air th¢rmometer, together with
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the corresponding elasticities of a given volume of any kind of

8, or the 'c'orres‘(fonding volumes under a given pressure. The -
principal table is divided into four columns. In the first, 1 have._
g/i[ven some miscellaneous observations, extracted chiefly from .

urray’s System of Chemistry, fourth edition, and Humbolt on -
Isothermal Lines, and arranged according to the degrees of .
Fahrenheit. Generally, however, 1 have not thought it neces-
sary to interpolate the table so as to make the observations stand
against the precise degree of Fahrenheit at which they have
been made ; li;ut; have - considered it sufficient to place them -
against the nearest degree. o : .

In the second column, 1 have given the degrees of tempera~ -
ture agreeably to my theory, from the beginning of the scale up .
to 3000. These numbers are those to which all the others are
adapted. For the first 800, they are setdown to every 10 degrees. -
From this point, which is 200 of our degrees below freezing, up
to 1630, nearly 100° above the point of boiling mercury, the .
numbers proceed by single units, and afterwards by tens. -

The third column contains numbers which show the expansive. -
force of a given portion of gas under an invariable volume, the
temperature being the 8ame as that in the second column ; orit .
shows the volume that a given portion of gas would assume at
the temperature of the second column, supposing its elasticity to
continue invariably the same. These numbers are only the --
squares of the numbers of the second column, with three of the .-
right hand figures cut off for decimals. By this arrangement,
we have 1000 in each column at the term of melting ice, which
is a point the least, perhaps, of any other in the whole scale of
temperature affected by external causes; and which, therefore,
appeared to me to be the fittest for being the unity of the scale.
By putting the term of melting ice 1000, we also assimilate this -
scale of temperature as nearly, perhaps, as convenience willallow
us, to the scales more commoanly in use ; for supposing the elastic
forces or the volumes of gas at the extreme temperatures of the
fluidity of water to be as 8 to 11, there will be 1723ths of these
degrees of temperature to correspond with 180 of Fahrenheit’s,
which, with respect to extent, have been found to be very con-
venient in practice. .

Another advantage seems to arise from this construction of
these columns, which is, that if future observations should give
aratio in the volumes or elasticities of a given portion of gas, at
the temperatures of water freezing and %)oiling, different from
that of 8 to 11, there will be no necessity for making any differ-
ence in the arrangement or relation of these two columns; it
will be only to put the boiling point a little higher or lower, as
experiments may direct. '

he fourth column is the temperature of the air thermometer,
according to Fahrenheit, adapted to the expansion of air in the
E2
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third column. It is computed from the formula ;% x (v—1000)-
+ 32, in which v denotes the volume of the gas, 1000 being its-
volume at 32° of Fahrenheit. In these numbers I have carried.
the calculation to tenths of a degree only, which is as near as
we can generally depend on experiments, or, perhaps, nearer. I
have likewise, in the first 800 degrees, thought it sufficient to-
compute the Fahrenheit temperature to every hundredth of our
degrees. From hence to 900, or 100 below the zero of Fahren-
hert, I have calculated them to every 10th degree, thence to a few
degrees above the boiling of mercury to every degree ; for about
90 degrees afterwards to every 10th degree; and afterwards to
every 100th.

Though I have thought it sufficient to carry the comparison
between the true temperature and Fahrenheit’s indications to -
10ths of a degree ouly, yet in order that those who choose may
carry it to hundredths, 1 have computed it at every 10th degree .
to hundredths, and placed the difference of the 10 degreeslate- -
rally between the two 10 degrees.

y the help of these differences, «nd Table I. the true temper-
ature to 10ths of a degree, may be found, corresponding to any
temperature of Fahrenheit within the limits calculated, and vice
wversd; and by the help of the numbers under the titles of ¢ Elas-
ticity or Volume of Gas,” and Table II. the Fahrenheit tempera-
ture corresponding to any true temperature may be taken out to
any degree of accuracy, or the contrary.

TABLE 1. TABLE H
slolwfujizfisfiafis & .o.i_
1| os{ 09| 10| 11| 12| v3[ 14} 15 I
2| 18] 18] 20| 22| 24| 26| £8] 80 B gg
3| e4{ 21| 30| 33| 36| 39| 42| 45 (88
4| 32[36| 40| 44| 48| 52| 56| 60 Egg =
5| 40{ 45| 50| 55| 6:0| 65| 7-0] 15 R ER TN
6| 48| 54| 60| 66 7-2| 15| 84| 90 ol
9| 56{638| 70|11 84| 91| 98105 11 048
8164[:12| 80| 88| 9-6{104{11-2{12:0 2| 096
9 | 12| 81| 9-0] 9:9/10811-1/12:6]185 s| 1as
10 | 80] 9-0{10-0{11-0'12-0[13-0/14-0[150 1| 192
v 5| 240
6| 288
1| 336
8| 384
9| 433
10| 480
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i TABLE IL
— ' - - :
s Elast. 01| Temp. " : Elast. or| T
! . Observations. :‘;;}‘e volumeof| Fahr. || Observations. | L™ nlmﬁ‘ﬂ
' T |gas. - | 7P fgas. -
y —
o Absolute eold -..... 0 0| 4480 570 | 3249
10 ’1 1 80 | 364
I 20 -4 1 90 | 481
h 30 ‘9 000 | 600 | 2152
i 40 1:6 10 | 121
g 50 25 20 | 84:4
i 60 36 80 | 969
b 70 49 40 | 409 6
80 64 50 | 925
90 81 60 | 856
£ 100 100 | 4432 10 | 489
i 10 12:} 80 | 624
" 20 1444 90 76°1 )
] 30 169 700 90-0 2128
il 40 196 10 | 5041
" 50 22:5 20 | 184
60 25-6 30 | 829
70 28-9 40 | 416
:?. .80 82-4 50 | 625
it 920 361 60 176
i 200 400 | 4988 0 | 929
10 441 80 | 608-4
b 20 | 484 90 | 241
- 30 .| 529 800 | 6400 | 1408
i 40 516 1 1:601
50 62:5 2 3-204
60 616 3 4-809
10 729 4 6416
1§ 80 184 5 802!
90 84-1 6 9 636
800 | 900| 4028 7 | 651-249
10| 961 8 2864
20 | lo24 9 4-181
L 80 089 810 6-100] 133-07
40 156 1 7-121
50 29-5 12 98144
60 29-6 13 | 660-969
: 70 869 14 2596
- 80 44-4 15 4995
" 90 521 16 5856
] 400 600| 3712 17 7489
oo 10 68-1 18 9124
¥ 20 164 19 | 610161 ‘
4 80 84-9 820 2:400] 195°25
] 40 936 1 4-041
i 50 | 2025 e 5684
# o 60 116 3 7829
(LIS n0 20-9 -4 8976
g ‘80 30-4 -5 | 680-625
90 401 ‘6 | 2216
300 500 | 3280 1 3929
10 60-1 8 5-584
20 70-4 9 7-241
80 809 830 8-90u) 117:33
40 91-6 ‘1 | 690°561
o 50 8025 2 222
¢ 60 196 3 3-88¢
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"AryrcLe X.

On the Chemical Examination, Characters, and Natural History,
- af Arragonite, explaining also the Causes of the different
. Specific Gravity of its different Sub-Varieties. By Edward
. Damniel Clarke, LLD. Professor of Mineralogy in the Univers
sity of Cambridge. o

(To the Editor of the Annals of Philosophy.)

SIR, ) Cambridge, June 19,1821,
~ ABour the time that Mr. Belzoni published the interesting
volume of his Travels in Egypt, he sent to me for examination a
fragment of the magnificent Soros, which he discovered in the
sepulchres of the kings of Thebes, and which has excited so
much curiosity, from the description given of it by this enter-
prising traveller. According to his account of that Sores, no
relique, even of Egyptian splendour, has yet been found of a
more marvellous nature. It is of one integral mass, ofa polished
translucid stone, which he believed to %e oriental ala%aster,”?
covered within and without with hieroglyphics, cut in the sur-
face of the stone, and afterwards ﬁlle! with a blue pigment,}
which yet remains in the several cavities. After a careful exa-
mination of this supposed alabaster, I had the satisfaction tg
inform Mr. Belzoni, that the material used by the ancient The-
bans in the construction of this beautiful Soros was yet more
remarkable than he had imagined ; for that it consisted of one
entire mass of arragonite. As no instance had ever occurred in
the present state of our knowledge respecting arragonite, where
this mineral had been before observed in equal magnitude, the
opinion I had given of it was of course hable to be called in
question ; but it was soon afterwards confirmed by the testi-
mony of one of the most illustrious chemists living, who consi-
dered that no doubt whatever as to the real nature of this
substance could be entertained.}. :

In the examination, however, of the stone used in the con-
struction of the Theban Soros, were not the other characters

® The terms oricntal and occidental alabaster are usually applied to two distinct spe-
cies of minerals. The oriental, or alabaster of the ancients, is a carbonate of ime. The
occidental, or alabaster of the moderns, is a sulphate of lime.

+ This curious blue pigment is instantly reducible upon pipe-clay with a little borax
to a bead of pure copper, using the common blowpipe. It is, however, insoluble in'the
nitric, muriatic, and nitromuriatic acids, being a frit, or glass, which contains oxide of

eopper.

- '3 Dr. Wailsston, to whom I transmitted a few grains only of the specimen I hail
received from Mr. Belzoni, immediately pronounced it to be cheux carbomatéc dwes.
¢ The novelty,” said he, ‘‘omsists in the magnitude of the specimen : One is led to ask
h;ge it may not be found ? Why may there not be mountains of arragonitle

how
w’ g »

-
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decisive as to its being arragonite, its specific gravity might
excite a reasonable hesitation; because, although it agree with
the specific gravity given of. arragonite by Brochant,* from
Gellert ; namely, 2:7; this does not correspond with Haiiy’s
statement,t which makes the specific gravity of arragonite as
high as 2:9. But the discrepancy, as will further appear in the
sequel, admits of obvious explanation; the one being the spe-
cific gravity of stalactite arragonite ; the other, namely, that of
Haiiy, the specific gravity of crystallized arragonite.}

Previous to any additional remarks upon t%e nature of a sub-

stance so paradoxical as arragonite is allowed to be by all mine-
ralogists, it will be necessary to define specifically the identical
mineral to which this name is here applied. By arragonite is
intended a variety of carbonate of iime distinguished from com-
mon lime spar in the following characters :
1. Superior hardness, being hard enough, in some instances,
to scratch glass ; but in all to make a deep incision into Iceland
spar, and even to cut fluor spar; therefore called chaur car-
bonatée dure.

2. Superior specific gravity when crystallized.

3. A scopiform structure, often exhibiting diverging fibres,
radiating from a common centre,

4. Small fragments rendered opaque and friable in the flame
of a common candle exhibiting also a inouldering dispersion into
particles by means of the common blowpipe. This mouldering
dispersion into particles by means of heat is more particularl
characteristic of the crystallized varieties of arragonite. It
nevertheless belongs to the radiated arragonite in stalactites at
the cavern of Antiparos.

- 5. Phosphorescence, with a green’ light. This property,
however, cannot be considered as discriminative; because it
is also possessed by some of the sub-varieties of common car-
bonate of lime. :

6. Irreducible by fracture into the primary form of carbonate
of lime. Either exhibiting rhombi more obtuse than those of
common carbonate of lime ; or, in some instances, disclosing no
rhomboidal fracture.

- As’long as.arragonite shall continue to offer the only anomaly
in Haiiy’s theory of crystallization, and the cause of that anomal
shall continue to baffle the researches of chemists, so long wi
it be regarded as the most remarkable of mineral bodies. * The
analysis of no mineral,” says Prof. Cleaveland,§ * has ever so

- # Traité de Mineralogie, tom. i. p. 517, Paris, 1808,
..+ Traité de Mineralogie, tom. iv. (dto Edit.) p. 240. Paris, 1801,

$ Lecaractére de la pésanteur est nécessairement soumis i quelques variations, soit
A raisom des différents ‘mélanges, qui peuvent sc rencontrer dans les substances qu'on
examine sous ce 80it & raison de la réunion plus ou moins exacte, entre elles, de
toutes les molécules intégrantes qui sont entrées dans leur formation.—(Bournon, Traité,

: &e. vol.i..p. 14. Lond. 180.) - Co e :
§ Treatiseon Mineralogy and Geology, by Prof. Cleaveland, p,180. Boston, 1836,
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much-exercised the talents, exhausted the resources; and :dis-

‘appointed the expectations of the most distinguished chemists

in Europe, as that of arragenite.” . Fortunately -the appellation

‘bestowed upon it by Werner, who first separated it as a distinct

species from lime spar, being merely borrowed from the name of
the Spanish province, Arragon, in which it was originally found,

‘is not likely to convey any false ideas of its chemical nature, or

to perpetuate the errors of those chemists: whose ingenuity has

‘been hitherto baffled in their endeavours to become acquainted
‘with its constituents. Kirwan, 27 years ago,* conjectured that
‘it contained strontian ; and Prof. Stromeyer, of Gottingen, has
‘discovered strontian in some of the sub-varieties; but it remains
'to be proved whether strontian be an essential, or only a casuaal

constituent of arragonite. Mr. Holme, in a series of very

- accurate and elaborate experiments upon arragonite, proved that

0

it contains a certain portion of water-as essential to its chemical

‘composition ; but he was unable to detect a single atom- of
strontian.t - In the uncertainty, therefore, still subsisting with
regard to its chemical nature, 1t will be expedient to show how

much is yet known of its natural history, and what the different
appearances are which constitute its several sub-varieties.

hen it was first discovered, from its resemblance to chioro-
phane in its phosphorescence when heated, it was believed to
contain fluoric acid.f This opinion is noticed by Baron Born
in his Catalogue Raisonneé, which was published at Vienna
in the year 1790 ; and he cites Crell’s Chemical Annals for
the year 1788, to show from Klaproth’s analysis of arrage-
nite, that the opinion is erroneous.§ In Baron Born’s Catalogue,
arragonite, for the first time, is made to class among the carbon-
ates of lime. He calls it “ spath calcaire, prismatique, violet et
blanc, i prisme hexaédre ironqué net, des limites entre I’ Arragone et
Valence en Lspagne.” For a long time the insular hexagonal
crystals described by De Born, and. brought from Spain, were
the only examples of arragonite known to mineralogists. The
were usually sold at very considerable prices ; sometimes as hi‘i
as a guinea each ; and owing to the demand, even forthese || the
dealers in mineralogy anxiously sought, in sales, and other places,
for specimens of arragonite, which they commonly denominated
 hard spar;” having no other criterion than its hardness to
distinguish it from common lime spar, both effervescing in acids,

_* See the edition of Kirwan’s Mineralogy, published in 1794.

+ See Observations on Arragonite, together with its Analysis, by the Rev. John
Holme, AM. FLS. as read before the Linnean Society of London, April 6, 1813.
. $ I possess a mineral exhibiting an intermediate phenomenon between common can
non spar and arragonite. It cannot be converted into lime by the blowpipe. Owing
to its phosphorescence, and the resemblance of its crystalline form to apatite, it was
cona'Led in Copenh as a phosphate of lime: This mineral came from Greenland.
“goClhlog\w Methodique et Raisonneé, &c. par M. de Born, tom. i. p. 32). Vieona,

e E“Pll:‘ des Cristaux isolés,” says Count Bournon, ¢ sont trés-rares.”—Ca<
salogue de la Collection Mineralogique, p. 10. A Londres, 1813. . .
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-and both being reducible to lime by the blowpipe. One of
.those dealers, visiting himself the part of Spain where arragonite
ds found, afterwards imported into this country, a number of
sub-varieties, differing in their form and structure from the large
hexagonal crystals of this substance. We then became
acquainted with plumose arragonite, spheroidal arragonite, and
-even earthy arragonite. Presently all those stalactites from the
.mines. of Styria, and other places, which had been placed in
cabinets among the carbonates of lime, under the name of flos
Jerri, because found in iron mines, being found to possess the
«<characters of arragonite, were added to the list of the sub-varie-
ties of this mineral under the name of coralloidal arragonite. To
this great increase in the number of the sub-varieties of arragon-
ite may, J)erhaps, be owing the observation of Brongniart, that it
appeared to him to be impossible to fix any precise boundary
between arragonite and the other varieties of carbonate of lime.*
“The best chemists are, however, unanimous in their opinions as to
the propriety of distinguishing these minerals from each other.
In the year 1814, our Professor of Chemistry, the celebrated
Tennant, discovered arrasgonite among the stalactites that had
been brought from the cavern of Antiparos, in Greece; and
soon afterwards, it was proved by Mr. Holme, that the stalac-
tites, from the same cavern, which Mr. Hawkins had presented
to the Woodwardian collection, were also of arragomite. The
remarkable discovery of Professor Tennant (while it proved,
contrary to the opinion of the most eminent mineralogists and
chemists of the day, that arragonite might result from a simulta-
neous process with that by which calcareous alabaster is de
sited, and that the stalactites, both of one and of the other,
might be found suspended from the roof, or investing the sides,
of the same cavern), tended to throw great light upon the
natural history of this mineral. It strengthens the opinion, that
whatever may be the distinction between the two minerals, their
difference is not of a chemical nature. It also proves, that
masses of equal magnitude with any masses that have hitherto
been discovered of calcareous alabaster may also reasonably be
- expected in arragonite. Consequently, it may be considered, as
havinﬁ', -as it were, opened the door for the discovery made by
Mr. Belzoni, as far as it affects the science of mineralogy
because, by anticipation, it established the probability that
masses of arragonite’ equalling in magnitude even that of the
Theban Soros, would afterwards be recognized as of genuine
arragonite ; and in the inspection of the su%stance of this Soros,
notwithstanding its enormous size, it is evident that it was ori-
ginally deposited by the stalactite process. This appears in the
variety -of translucid zones and layers which it exhibits, and

~ # %Il ne nous a pas paru possible d’assigner des limites précises entre l'n'.rngoniu et
?wl;r:m variétes de chaux carbonatée.”~—(Traité ‘de.vﬂgnnhgu,' ie, tom. i. p.280.
aris, ) . , . S
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which caused it, as a carbonate of lime, to be confounded with'
common calcareous or oriental alabaster. Its chemical and
mineralogical characters are all of them those of arragonite ; and:
it possesses the discriminative marks which have been before
stated as proofs of the identity of this mineral. It dissolves:
with vehement effervescence i1n pure muriatic acid, withoat
leaving any insoluble residue. When sulphuric acid is- added
to the solution, a disengagement of the muriatic acid imme-
diately ensues, and the residue is a sulphate, which, as it
is not wholly soluble in dilute muriatic acid, and from other:
trials,* seems to contain sulphate of strontia; but this requires
further examination. Its specific gravity is 2:7. The specific
gravity of the arragonite stalactites of Antiparos varies in the
different specimens from 29 to 2:7 and 26, the difference
wholly depending upon the degree of crystallization which the
mineral has experienced. When the crystallization is perfect,
the specific gravity amounts to 2'9, because those stalactites in-
whicg an incipient crystallization only is discernible, are of a-
more porous nature ; the same degree of density does not take
place n_the mineral, air being admitted and held between the-
different fibres and layers. For this reason, the specific gravity
of the solid hexagonal crystals of arragonite from Xn‘agon equals
always 2'9; but the arragonite of the Quantock Hills Cavern, in
Somersetshire,¥ is exactly 2:71, as estimated both by our present
Professor of Chemistry, the Rev. I. Camming, and by myself;
thereby agreeing with the specific §ravity of the arragonite of the
Theban Soros, discovered by Mr. Belzoni. Thespecific gravity also
of the common coralloidal arragonite, or flos ferri, deserves to
be noticed ; because no account of it has yet been published ;
which made me the more desirous of making the experiment.
For this purpose I selected a specimen from the mines of Styria,
weighing 682;ths grains. By immersion in pump water, the
weight lost amounted to 2502;ths. C

- Consequently its specific gravity being 2:725 strikingly corre-
sponds with the specific gravity of the arragonite from the

omersetshire cavern, and also with that of the remarkable Soros
which has given rise to the preceding observations. '

From all, therefore, that has been now adduced, it is plain that
the same specific gravity does not apply to all the sub-varieties of
this remariable mineral ; but that 1its specific gravity may be
greater or less as crystallization is more or less advanced. Some

* The insoluble sulphate, after being exposed to the action of dilute muriatic acid for
the solution of the sulphate of lime, was exposed to a red heat in a platinum crucible,
and again placed in dilute muriatic acid. 1t was then calcined at a very high tempera~
ture, and found to be soluble in distilled water ; but being exposed to atmospheric air, a white
pellicle was Teedi.ly formed upon the surface which fell to the bottom, another and
another pellicle succeeding, until the whole substance in solution was precipitated. This
precipitate tinged the flame of burning alcohol of a purple hue, and was, therefore,
believed to be carbonate of strontian. L ) .

+ About seven ntiles from Bridgewater.
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remarks which I had made upon this subject were submitted to
the Cambridge Philosophical Society soon after the fragment of
Mr. Belzoni’s Egyptian Soros arrived in Cambridge. Since that
communication was made, having been occu ied in the exami-
nation of some minerals that were brought by 'Elumboldt from the
Andes, I found one that had been labelled “ Quartz passing
into onyxr.” Externally it resembled Cryolite so much as to
deceive a very eminent mineralogist. It had been found upon
Chimborago in the kingdom of Quito at an elevation of 17,000
feet .above the level of the sea. It is barely hard enough to
scratch glass ; but its lively effervescence in acids, added to its
character before the blowpipe, soon made me acquainted with
its real nature. It isin fuct a very curious sub-variety of arra-
onite ; and it has the unusual property of assuming, first, a -
Elack, and afterwards an ochreous yellow colour, before the
blowpipe, owing to a portion of iron which it contains. The
specific gravity also of this mineral from Chimborago is 2:7. As .
it differs from all the other sub-varicties of the hard carbonate of
lime in the change of colour which it sustains by the action of
heat, we may venture to give it a name, founded on its locality,
and call it Chimboragile, although, perhaps, it may be some time -
before any additional specimens of 1t can be procured. .
Epwarp Daxirr CLARKE.

ArticLe XI. .
On the Carburet of Nickel. By Mr. William Ross.
(To the Editor of the Aunals of Philosophy.)

SIR, ) Manchesicr, June 8, 1819, -
ABourT a year ago, being desirous of obtaining a specimen of
pure nickel, {prepared some of the oxide from the impure nickel
of the shops, following pretty nearly the process given by Dr.
Thomson in the first volume of the fifth edition of his System of
Chemistry, p. 391. The oxide I mixed with a small quantity of
powdered resin, and made it into a paste with oil; it was intro- _
duced into a charcoal crucible, which was placed in sand in an
- earthen one ; to this a cover was adapted, and secured by a lute
of pipe-clay and sand. In a day or two, when the luting had
become dry, the crucible with its contents was placed in a
powerful forge, and exposed to thé most violent heat 1 could
raise for about three-quarters of an hour. By this process, I
expected to have a compact bright button of nickel : however,
I only obtained a piece of imperfectly fused metal, having the
aspect of plumbago, and soiling the fingers precisely as that . -
suEstance does. | was desirous to get rid of this plumbago-like
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substance, a considerable portion of which was disseminated
through the whole mass, and thought, that by again exposing it
to a strong heat, in a clean earthen crucible, without any char-
coal, when it was melted, the substance would rise to the sur-
face. I, therefore, put-it a second time into the forge without
any admixture of carbonaceous matter, and kept it in an intense
heat for some time ; however, the effect- was not what'I -had
anticipated ;—the piece of metal was certainly semewhat denser,
and a portion of the substance had come:to the surface of it,
giving it the appearance of being coated with -iodite, -or mica-
ceous iron ore, but it was so deficient in ductility, that I could
not-hammer it into a plate beyond 1-10th of an inch in thickness
without cracking. 1 was discouraged in my urdertaking, and
gave up the idea of possessing a specimen of pure malledble
nickel. The piece of metal 1 wrapped up in a bit of paper, and
placed it among my other chemical substunces. I had almost
forgottenit, when, ashort time ago, inlooking for some other sub..
stance, it accidentally attracted my attention. On examining it with
a little reflection, it struck me-that this plumbago-like substance
wasa irue compound of carbon and nickel, or a carburet of nickel.
No such compound has ever been described, I believe, in
any of our chemical treatises; and indeed I' am not aware
any of our chemists have said a word as to-its existence, except
Dr. Thomson, who does just observe, that a combination of this
nature has been hinted at, but, if I recollect right, gives it as-his
opinion that a real carburet of nickel has not hitherto been' dis-
covered. : ,

Within these few days, I have perused M. Tupputi’s memoir
upon nickel (see Annales de Chimic, tome lxxvii1): he plainl
intimates that this metal is capable of uniting with carbon. It
seems: rather singular, that the French chemist’s observation
should have met with so little attention; and as the circumstance
of my meeting with this curious substance appears to verify his
remark, 1 have ventured (though with no little diffidence I assure
you, Sir, for I am quite a young chemist) to address you on the
subject. : s

lJinclose you a small quantity of the substance to operate upon,
if you think proper, and to discover whether I am correctin my °
conjecture. It has been pulverized. I procured it by exposing
the whole mass to the action of dilute nitric acid ; the metal was
dissolved, and it remained at the bottom of the vessel unaltered:

I am, Sir, yours, with the greatest respect,
R WiLLiax Ross.
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ArTicLE XII.
ANaLvsES oF Books.

A Geological Classification of Rocks, with descriptive Synopses of

the Species and Varieties, comprising the Elements of Practical
" Geology. By John Macculloch, MD. FRS. FLS. Vice Pres.
~ Geol. doc. &e. &e. &e.

It is probably known to our geological readers, that, except-
ing some very imperfect attempts towards a work of this nature,
no classification and description of rocks has yet been published.
The want of one has been much felt by every geological student,
and the present publication is intended to supply it.

Dr. Macculloch has adopted a geological plan for the classifi-
cation of rocks, and defends the superior advantages of it in an
argumentative chapter of some length at the commencement
of his book. Our readers are probably aware that the cele-
brated Brongniart had some time ago adopted a plan founded
on the mineral characters of rocks. Dr. M.’s plan is, therefore,
similar to that of Werner, but he has made many important
variations in the arrangement, as well as some considerable
additions to the families of rocks. The principal difference in
his method of arrangement will be found in the divisions of
unstratified rocks which he has given, and which those who have
read his work on the Western Islands of Scotland would naturally
have expected to find.

A number of preliminary chapters are occupied in general
details respecting the natural history and characters of rocks;
and some space 15 also occupied in a plan for facilitating the
student’s labours by collecting their general mineral characters
in certain groups, and in an account of the characters of the
classes into which rocks have been divided.

The remainder of this work is occupied in the descriptions of
the families, and of all the varieties appertaining to each, which
the author seems to have thought requiring description, or
deserving of it. ‘To give our readers a general notion of the
author’s views respecting their families, or groups of rocks, we
subjoin his tabular view : ,

PriMArY Crass.
Unstratified.
Granite.

Stratified.
Ghneiss, Chlorite schist,
Micaceous schist, Talcose schist,
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Privmary Crass.
(Stratified continued.)

Hornblende schist, Diallage rock,
Actinolite schist Limestone,
Quartz rock, Serpentine,
. Red sandstore, Compact felspar.
Argillaceous schist,
SEcoNDARY CLass.
Stratified.
Lowest (red) sandstone, Limestone,
Superior sandstone, ¢ Shale.
Unstratified.
Overlying (and venous) Pitchstone. -
rocks, v
Occasional Rocks.
Jasper, : Gypsum,
Siliceous schist, ' Conglomerate rocks,
Chert, Veinstones.
Appendix.
Volcanic rocks, Alluvia,
Clay, marle, sand, Lignite,
Coal, : Peat.

For the purpose of describing these different families consist-
ently with his plan, a geological preface, a history of the rela-
tions and general geological characters of each, is given. This
part of the work contains the elements of geology, as faras it
relates to rocks ; thase parts which relate to actions and events,.
and to geological causes or theories, being reserved for a general.
system of geological science, which the author, in his preface,,
- insinuates to be nearly ready for publication.

The geological history of each family is followed by a synop-
tical table of all the varieties or species usually included under
it, in which the author has introduced minute descriptions of all,
those which he professes to have thought deserving of notice,.
and within his reach. These descriptions are of such a nature
as to enable a student to verify such specimens as he may have
to examine, and to refer them to their generic place, or to that
which they hold among the families here adopted.

A specimen of this work ; namely, that part which belongs to
gneis, will be found in his work on the \g’estem Islands ; and.
a8 our limits will not now admit of a more full detail of his plan.
and its execution, we shall defer it to some future number ; but
in the mean time recommending this work as highly worthy of
the notice and examination of geologists.

New Series, voL. 11. F
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I1. Journal g{'a Voyage for the Discovery of a North-west Passage
from the Atlantic to the Pacific, performed in the Ycars 1819,
“1820, in his Majesty’s Ships Hecla and Griper,under the Orders

of W. E. Parry, KN,

It would be inconsistent with our plan to enter at any length
into an analysis of this interesting work ; but there are some
parts of it more particularly connected with scientitic objects
which we have thought would be acceptable to the reader to
see briefly stated as notices. 1t is but justice to observe that
Capt. Parry’s account of his arduous and perilous undertaking is
written in a clear and manly style.

On the Variation of the Magnetic Needle.

Capt. Parry observed that, from the time he first entered Sir
James Lancaster’s Sound, the sluggishness of the compasses, as
well as the amount of their irregularity produced by the attrac-
tion of the ship’s iron, had been found very rapidly, though
uniformly, to increase as he proceeded to the westward: this
irregulanty became more and more obvious as he advanced
to the eouthward. The rough magnetic bearing of the sun at
noon, or at midnight, or when on the prime vertical, as compared
with its true azimuth, was sufficient to render this increasing
mefficiency of the compass quite apparent. : o

It was, therefore, evident, that a very mate:ial change .had
taken place in the dip, or the variation, or in both these pheno-
mena, which rendered it not improbable that he was making a
very near approach to the magnetic pole. He afterwards wit-'
nessed the curious phenomenon of the directive power of-the-
needle becoming so weak as to be completely overcome by the
attraction of the ship ; so that the needle might now be said to-
point to the north pole of the ship. It was only, however, in-
those compasses in which the lightness of the cards, and great:
delicacy in the suspension, had been particularly attended to,-
that even this degree of uniformity prevailed ; for, in the heavier
cards, the friction upon the points of suspension was much too
great to be overcome even by the ship’s attraction, and they
consequently remained indifferently in any position in whic
they happened to be placed.

aptain Sabine afterwards observed when on'shore at Prince -
Regent’s Inlet on Aug. 7, for the purpose of making magnetic
observations, that the directive power of the horizontal needle,
‘undisturbed as it was by the attraction of the ship, was even
- here found to be so weak in his azimuth compasses, which were’
the most sensible, that they required constant tapping with the
hand to make them traverse at all. '

At Martin’s Island on Aug. 28, the dip of the magnetic needle
was 88° 25’ 58”, and the variation was now found to: have
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changed from 128° 58’ W..in the longitude of 91° 48’, where
the last observations on shore had been made, to 165° 50’ 09"
E. at this station, so that in sailing over the space included
between these two meridians, they crossed immediately to the
northward of the magnetic pole over one of those spots upon the
globe, where the needle would have been found to vary to 180°; -
or, in other words, where its north pole would have pointed due
south. This spot would, in all probability, at this time be some -
where not far from the meridian of 100° Vg of Greenwich. Capt.
Sabine remarked, in obtaining the observations for the vatiation,
that the compasses, which were those of Capt. Kater’s construc~
tion, required somewhat more tapping with the hand to ‘make
them traverse than they did at the place of observation in Prince
Regent’s Inlet on August 7, where the magnetic dip was very
nearly the same; but t%’at, when they had settled, they indicated
the meridian with more precision. R '

The azimuth compasses used in'these observations were of
Capt. Kater’s improved construction. These compasses were:
otiginally constructed for the voyage of discovery in 1818, and
are described in the Philosophical %‘rans’actions or 1819, a fur-

- ther improvement having been made in them during the equip-
ment of this expedition. : S

“In the course of these observations, two objects were desigred .
to be kept in view ; it was requisite, first, for the purposes of -
navigation, that the amount of the variation on the courSex
steered by the' ship should be known, that her true direction
mright be deduced from that indicated by the compass; and,
secondly, to these necessary observations, it was desired to add
such as could be made without material inconvenience or delay
with the ship’s head placed on other points than those of her
immediate courses, for the purposes of exemplifying more
extensively than had been done heretofore the irregularities
which take place in the direction of compass needles in conse~
quence of the attraction of the iron contained in ships. :

It was evident from a course of experiments that the common
centre of attraction of the ship’s iron was forward and very
nearly a-midships ; and that, consequently, when the ship’s head
was north or south by the compass, the direction of the earth’s
magnetism and of the local attraction coinciding, the compass
indicated the true magnetic bearing of objects. : '

The true variation of the needle, therefore, could be at all .
times ascertained by azimuths observed with the ship’s head, or
either of those points; when the error with which the result
might be affected from local attraction might be reasonabl
expected not to exceed the other incidental errors to which suc
observations are necessarily liable. The irregularities in the
direction of the compass proceeding from the ship’s' iron occa~
sioned no other practical inconvenience in her navigation than a
little additional trouble in compu;ing the day’s works. . ‘

¥
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An Account of the Experiments to determine the Acceleration of
the Pendulum in different Latitudes.

The nature of these experiments may be briefly described to
consist in ascertaining with the utmost possible accuracy at differ-
ent stations, the latitudes of which are correctly known, the num-
bér of vibrations which would be made by a certain pendulum in
a given time, were it placed at the level of the sea, in vacuo, and
at a certain temperature. This purpose is effected by setting t:g
a clock containing the pendulum in a convenient and protec
siluation, and by observing the number of vibrations which it
makes on an average of several intervals of 24 hours each, accu- .
rately determined ; the actual circumstances of the temperature, |,
pressure of the atmosphere, arcs in which the vibrations -are
performed, and the elevation above the sea, being carefully
noted, and their effects in retarding or accelerating the vibrations .
calculated and allowed for. This operation, which is sufficiently
simple in description, provesless so in the performance, by rea- .
son of the extreme accuracy which is required in the results,
and of the many causes whereby slight errors may be intro-
duced, which demand the utmost precaution and watchfulness .
to guard against.

he squares of the number of vibrations in 24 hours in the
different latitudes are to each other as the force of gravitationim .
such latitudes ; and the difference between the polar and equa-
torial diameters is deduced from the acceleration obtained by
comparing the observations at each station successively with
those at all the others. ' '

Twe clocks were used in these experiments, being the pro-
perty of the Royal Society, and the same which accompanied’

_ Capt. Cook round the world.” The pendulams were prepared by

" Capt. Kater, b.ein% each cast in one piece of solid brass, and
vibrating on a knife-edge of hard steel, on agate plates ground
into portions of hollow eylinders. ’

The experiments were made in the present voyage, andin the-
preceding one in 1818 ; one only of the clocks was employed
on the first voyage, but both in the second. .

“The stations at which the experiments in 1818 were made
are as follow : ' o o
At Brassa, one of the Shetland Islands, lat. 60° 09’ 42”7 (0’ N...
AtHare, ot Waygat Island,inDavig’sStrait,lat, 70 26 16 0 N.
A‘t«LOﬂdon’, lat. bidovvieediévatoevsstonids 51’ 31‘ 08 4 N‘-v,v‘

The stations of the present voyage were:

In London, latitude as before. ' L
At Melville Island, in the Polar Sea, lat.. .. 74 47 14 36 N.,
And again in London on the return of the expedition. .
. - The observations of the second voyage are deserving of prise-
cipal consideration for the following reasons : ,

N
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1. The arc of intercepted latitude was greater than between
any two of the stations of 1818 ; the possible errors of observa-
tion have consequently had a less influence on the accuracy of
the deductions. : :

2. The employment of two clocks afforded a means of procur-
ing double and corresponding results. Indeed as it happened
fortunately that each pendulum would fit into either cloci, four
corresponding results were obtained for the acceleration between
London and Melville Island.

3. The number of vibratians,made by the clocks in London
was ascertained by two distinct series of experiments, one
before the departure, and a second after the return of the expe-
dition ; the very near agreement of the results on these occa-
sions proving that neither of the clocks, nor any part of their
apparatus, had sustained any injury during the voyage,. affecting
their rate of going; as well as affording a satisfactory inference
of the confidence which is due to this mode of experiment ; the

- number of vibrations in 24 hours in London was as follows :

’

Vibrations in a mean solar day.

January, 1819........ 86392-5673 .

Clock 1.. { December, 1820 ... .. .. 86392-3353} 863924513
X March, 1819........ 86496-997 .

Clock 2. {December, 1820 ........ 86496-0741 }86496 9855

4. From the time which was allowed for the experiments at
Melville Island being fully sufficient for their completion, the
rate of each clock being determined by a mean of 85 intervals of
24 hours each.

And, lastly, from the correspondence in the results obtained
by the two clocks; the daily acceleration of the one, on a mean
of the experiments with both pendulums, being 74:8151 vibra-
tions, and by the other, 74:6528 vibrations. The mean of the
two, therefore, 74:734, is considered as -the true acceleration of
a pendulum between the latitudes of 51° 31’ 08” 4 and
74° 47’ 14” 36"’ N.

By comparing, in a similar manner, the experiments made in
the voyage of 1818 with each other, the acceleration of the pen-
dulum between the several stations at which it was tried, has
been obtained as follows :

Vibrations in a mean solar day.

Between London and Brassa . .......0.. .. 33107
. London and Hare Island. ........ 652386
Brassa and Hare Island .......... 32-1316

- The following table contains the deductions which have been
- obtained by calculation from these several resulfs :
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' . Diminutionof gravity i v s

From the acceleration from the Polf:o tbz . Elhpu?‘z‘of the
_between equator. s

London and Hare Island.. *0005139 ........ 37vx
Brassa and Hare [sland. .. 0055082 ........ ;4%=
London and Melville Island 0055258 ........ ;%%

Aurora Borealis.

" On the evening of January 15, Capt. Parry saw the only very
- brilliant and diversified display of Aurora Borealis which occurred
- during the whole winter, of which Capt. Sabine has given the
- following account :
«Mr. Edwards, from whom we first heard that the Aurora was -
- visible, described it as forming a complete arch, having its legs
- mearly north and south of each other, and passing a little to the
- eastward of the zenith. When I went upon the ice, the arch
had broken up ; towards the southern horizon was the ordinary
Aurora, such as we had lately seen on clear nights, beinga pale
light, apparently issuing from behind an obscure cloud, at from
- 81X to twelve degrees of altitude, extending more or less towards
the east or west on different nights, and at different times of the
. same night, having no determined centre or point of bisection,
“the greater part, and even at times the whole of the luminous
appearance being sometimes to the east, and sometimes to the
west of south, but rarely seen in the northern horizon, or beyond
- the east and west points of the heavens. This corresponds with
the Aurora most commonly noticed in Britain, except that it is
there as peculiar to the northern as here to the southern horizon,
- occasionally shooting upwards in rays and gleams of light. It
~was not distinguished by any unusual brilliancy or extent on this
- occasion, the splendid part of the phenomenon being detached,
cand apparently quite distinct. : '
“ The luminous arch had broken into irregular masses, stream-
-ing with much rapidity in different directions, varying conti-
nually in shape and intensity, and extending themselves from
N by E to 8. If the surface of the heavens be supposed to
- be divided by a plane passing through the meridian, the aurora
: was confined, during the time [ saw 1t, to the eastern side of the
Elane, and was usually most vivid, and in larger masses, inthe
SE than elsewhere. Mr. Parry and I noticed to each other
that where the aurora was very brilliunt, the stars seen through
it were somewhat dimmed, though this remark.is contrary to
former experience. .
“The-distribution of light has been described as irregular and
J1n constant change: the various masses, however, seemed to
<thave a tendency to arrange themselves into two arches, one
passing near the zenith, and a second about midway, between
the zenith and horizon, both having generally a north and south

London and Brassa. ...... ‘0055066 ........ 545y
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. direction, but curving towards each other, so that their legs
produced would complete an ellipse; _these arches were as
- quickly dispersed as formed. At one time a part of the arch
. near tﬂe zenith was bent into convolutions, resembling those of
. a snake in motion, and undulating rapidly; an appearance
- which we had not before observed. The end towards the north
- was also bent like a shepherd’s crook, which is not uncommon.
. It is difficult to compare the light produced by an Aurora with
that of the moon, because the shadows are rendered faint and
indistinct by reason of .the general diffusion of the aurora; but
I should think the effect of the one now described scarcely equal
_-to that of the moon when a week old. The usual pale hight of
. the aurora strongly resembles that produced by the combustion
. of phosphorus ; a very slight tinge of red was noticed on this
occasion, when the aurora was most vivid, but no other colours
were visible. Soon after we returned on board, the splendid
. part wholly disappeared, leaving only the ordinary light near the
ﬁorizon; n other respects, the night remained unchanged, but
..on the following day, it blew a fresh gale from the Nand NNW.
. This aurora had the appearance of being very near us, and we
. listened attentively for the sound which is said sometimes to-
accompany brilliant displays of this phenomenon ; but neither cn
this nor on any other occasion could any be distinguished.”
Noeffect was produced by the aurora on the electrometer, or
the maguetic needle.

Effects of Cold as observed by Capt. Parry at Melville Island.

#¢0nOct.29, the weather was calm and clear, and we remarked

_ for the first time, that the smoke from the funnels scarcely rose
at all, but skimmed nearly horizontally along the housing, the
_thermometer having got down to — 24° and the mercury 1n the
. barometer standing at 2970 inches. It now became rather a-
painful experiment to touch any metallic substance in the oper
air with the naked hand; the feeling produced by it exactly
. resembling that occasioned by the opposite extreme of intense
- heat, and taking off the skin trom the part affected. We found
. it necessary, therefore, to use great caation in handling our sex-
.-tants and other instruments, particularly the eye pieces of the
- telescopes, which, if suffered to touch the face, occasioned ar
- intense burning pain; but this was easily remedied by covering
- them over with soft leather. Another efiect, with regard to the
use of instruments, began to appear about this time. Whenever
any instrument which had been some time exposed to the atmo-
. sphere, s0 as to be cooled down to the same temperature, was
. suddenly brought below into the cabins, the vapour was instantly
. condensed all around it, so as to give the instrumeat the appear-
; ance of smoking, and the glasses were covered almost instanta-
neously with a thin coating of ice, the removal of which required

: great caution to prevent the risk of injuring them until it had

N
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