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ARTICLE I.

A Mathematical Prohleyn : hy John Gough, Eaq.

To Mr. NICHOLSON.

SIR, Middleshaiv, August 5, 1808.

T.HE insertion of the following problem, with the inves-

tigation of it, in your valuable Journal, will oblige

Yours, &c.

JOHN GOUGH.

Problem. To a given arc of a circle a, let it be required The problem

to add another s, making the sum of the two arcs equal to P''°P®*^°«

the tangent of the latter, t, viz. a-{-z7z:t,

(A) We may show in the following manner, that the ContainsTio

problem contains nothing absurd in it ; but that, on the ^ *"^ ^ *

contrary, there is a value of z to each value of a, which

would fulfil the conditions of the question, were we but able

to rectify the circle.

(B) Let A B C, PI. I, fig. 6, be the given arc, consist- This assertion

ing of n quadrants, n being any positive number, whole or
°®"^o"strated,

fractional ; to this add the quadrant C P D, in which take

Vol. XXI. No. 91—Sept. 1808. B the



2 MATHEMATICAL PROBLEM.

the variable arc CE; and through E, fi'om the centre O*

draw O F, meeting the tangent C T, in F ; put C O n r,

O Fzzs, arc C E~x, corresponding tangent C Fzzy; then

by the nature of the circle, as a* : r* : : j : a-; but s* is

greater than r'^, therefore j) is greater than x, consequently

y increases faster than x: moreover, when yzrO, a + xzzd

+ Or: a, in which case a-\-x is infinitely greater than i/, but

y increases faster than .r, and exceeds it infinite! v, when

a:
— the quadrant CPD; consequently, by priu;e and

ultimate ratios, there is a point P betwixt C and D, wl'ich

cuts off an arc C P. or z, the tangent of which, C T, or

*— the arc A C P, i.e. a+s—t.
The jreometri- (C) When A C P = C T, the sector A O P = triangle

"
biem COT; from each take the common sector COP, and the

sector A O C ~ the space C P T; hence the problem,

treated geometrically, assumes tliis form ; to find a point T
in the tangent C F, produced if necessary, from which if

T O be drawn to the centre, it shall give the space C P T
— tlie given sector A O C, for this construction will evi-

dently make the tangent C T rz the arc A C P.

When a= 0, (D) If the arc A B C = 0, the sector A O C = ; there-
a= or is in-

^^^^ ^j^^ ^ ^ p r^ . ^^.
j^^^^^^ ^^^ ^. ^ p_^

finitely small. .
^

.

' J \ J ' '

1. e. when azzo, z is evanescent; consequently, the problem

is impossible, unless « be a finite Tiaagnitude.

M not restricted (E) It appears from (B). and (D), that 2 is a real, not an

Lgfg imaginary arc, provided a be a finite magnitude, which may
be expressed by n Q, Q being a quadrant, and n a positive

number, either whole or fractional. This conclusion how-

ever is rejected by a celebrated mathematician, who inti-

mates, that n is alv ays an odd number; the passage con-

taining- his opinion is here quoted.

" Invenire omi;os arcus, qui tangentlbus suis sint

aequales.

** Solutio. Pr- uis arcus, hac proprietate prceditus, eat

infinite parVus. Tuni in secundo quadrante, quia hie tan-

gentes sunt negativse, datur nullus istiusmodi arcus; in

tertio vero quadrante dabitur unu « ^270° aliquanto minor;

porro dabuntur ejusmodi arcus in qumto, septimo, ixc."

The reason assigned for n bein;',- an odd number in tliis

^uotatioR is derived from the supposition, that all the tan-

gents



MATHEMATICAL PROBLEM. ^

gents are negative in even quadrants. To examine this

reason on its own principle , let lis suppose the given arc a

to begin at B in the figure, not at A, as in article (B) J

tlien a — arc B C ::: a quadrant, and nzizl, this makes

C ED the second or an even quadrant: through B and C
draw the tangents BR, T C R, and the angle T R B is

manifestiv right ; that is, C T is perpendicular to B R, but

B R is a positive tangent, because B C is an odd quadrant,

and T C has been shown to be perpendicular to B R, which

invalidates the reason why n should be odd, because the

relations of perpendicular lines are not the relations of +
and —, or positive and negative quantities.

(F) Certain mutual relations of a and z may be invest!- Mutual rela-

gated in the following manner. Suppose these arcs to vary, ^^°"* ^^'^ ^ '*

so as to preserve the equation a-{-zzzt, and we have d-{- zzzt;

hence d—t—z, but i—^ — it'^'\-r'^) X -r, therefore « —
r ' r

—^. Now when z is less than — , t^ is less than r% and a
r 2

is less than i; but a and z begin together by (D), or the

present article; therefore, when r is a small arc, it is greater

than a, and z—a is the greatest, when the angle C O P —
45"; on the contrary, when 2;r:Q it is finite, and a maxi-

mum, and a is also a maximum, but infinite; hence we

have the following equations, a ~ (w—-1) X^r, f:z:«+2~?J2r,

where n is any number, whole or fractional, greater than

unity.

(G) These things being premised, we may find z by ap- z found by ap-

proximation to any given value of a, thus: put the jjiven arc
P''o''""'}'''>"5 °

^ ^ being given.
fl+-Q» or A C D — ^, rn: 1, arc P D— y, its tangent or co-

tangent of zzzq; then by the problem §•—y=f, but by tri-

gonometry ty.qzzr'zzl, and q=v+—-]-— -{--^\-^-^-

1382 f**
,
21844 1''3 929569 f''

, „ ^,
\ \-T. 1-7;:

" h &C. Now put 4-, TV,
155925 6O8IO75 038512875 ^ tj i.,

7Tzr> ^It^j &c. zz b, c, d, €, &c. respectively; and we have

t q —gv— u^ + g hv^— hv'^-\- g cv^— t'«*+S" dv"^—d v^ +
gev^— e u'°, &c. — 1; and by reverting the series, as in

Emerson's Algebra, page 171, Problem LXII) we get vzz

J^ 2 1



4 MATHEMATICAL PROBLEM.

1.1. 2—^*6
,
.5—4 fir* ft .

14—155^*6+3^*6*—:j*c
,— ^—--4 1 _

\
: 1-

g g* g* g^ g^

42-.56^*6+ 28^H~6.^*o—7g*6 « u . .V.2 : 2— , &c. ; but V IS the com-
fit

plement of z; therefore zzzQ— y — 1'570796

—

v nearly.

Example to (H) For example, let a rz 9 X Q ; then g zi 10 X Q —
the last para- i -i 2 "^^ b
graph. 15-70796; whence —r: '063662; -,—-000266; —-f—

—

g g^ 5

'000089. Stopping here we get w z:— + -^ -i
2— ~

- ^^ "
~ g g y

•063839; but arc C Pr:Q— u =: 1-506957 : dividing this

by '017453 the length of a degree to the radius unity, we

get 86° 20' 37" for the angle subtended by the arc C P,

or c.

»inthelastar- (K) Since ^zr^f—«= 15*644121 ; and q=v+-—+— &c.

tide IS too
J 15

great. z:'063992; we have tyi^qzzl-OOlOQS, &c. ; but t qzzl uni-

versally, which shows, that g— v exceeds the true value of

/, or —— 15*62386, &c. ; therefore v is a httle too great,

which makes z too little : but it is to be remembered, that

the true place of P has been nearly found in an even qua-

drant. -
:

a found when (L) It appears from (F), that we may put ^—w s ; more-
t= nz. over, we have (by trigohometVy) ^f — r^zrl, henCe qzzz

— ; put 2r—Q—y, Q being a quadrant or 1*570796; also,

put 9 — u-f 6i;^ + ct)' + da;', &c., as in (G), and we have

Qv—v^-\-Qbv^—hv^-^-Qcv^— cv^ hc.~.— ; and by re-
nII 2-Q^6

5— 4Q*6

versmg the series, we get v zz. 1 -z—:;
4- — h

^ ' ^^*» v'here ?i is always greater than unity; but
^ ft

when r is known, z is given =:Q>— v.

Example to (M,) Put nrz 100, then —- — '000636, —7—5. =: *000028
;

the last para- Qn
,

• Q^ tr
graph. stopping here, we get rr:-000664, and 5;= 1-570132, or 89*

57' 4b".

(N) When



INCONVERTIBILITY OF BARK INTO ALBURNUM.

(N) When a is but small, the series given in (G) con-

verges but slowly, in which case the following approxi-

mation may be used. Since a-\-zz=:t, zz=:t— a, but zzz

*3 yS /7 /9 y3 *5 *7 i9

=:«; put 3>:.a—p, and we have, by Emerson's Algebra,

(P) For example, let a zr '009, then pz= -027, andp"3"r::

•3, and substituting the successive powers of '3, or p^, vire

get ^=-3054157, and zzzt—a— -2964157.

(Q) When n, in (L), consists of a unit and a small frac-

tion, we may also approximate to the value of t, by help of

t t^ t^ t^
the two values of z, viz.—, and t 1 >— , &c. ; from

74 3 5 7

<*
t'*' t^ t^ 1

which we get 1 , &c. —w—— : call the
° 3 5 7 9 n

small fraction, , w; and we have by reversion, <*iz3X
n

lu + 5-4 X MJ* 4- 7-86857139 X t«' + 10-33714521 X tc* +
12-8037915 X iv\ &c.

II.

On the Inconvertibility of Bark into Alhurnnm. By Tho-
mas Andrew Knight, Esq. F. R. S. In a Letter to Sir

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

My dear Sir,

JLN a letter which I had the honour to address to you in Matter that

the end of last yearf, I endeavoured to prove, that the composes the

matter, which composes the bark of trees, previously exists
fluid in the^lU

in the cells both of their bark and alburnum in a fluid of both bark*

state; and that this fluid, even when extravasated, iscapa-^
^^^^

• Phil. Trans, for 1808, P.I, p. 103.

f Phil. Trans. 1807 j ora;ournal, vol. XIX, p. 241.
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5 INCONVERTIBILITY OF BARK INTO ALBURNUM.

ble of changing into a pulpous and cellular, and ultimately

a vascular substance ; the direction taken by the vessels be-

in^ apparently dependent on the course, which the descend-

ing fluid sap is made to take*. The object of the present

Always re- Memoir is to prove, that the bark thus formed always re-
nidin» ar

. jjjains in the state of bark, and that no part of it is ever

transmuted into alburnum, as many very eminent naturalists

have believed.

Experiments Having procured, by grafting, several trees of a variety

and crab!'^
^

**^ *^^ apple and crab tree, the woods of which were distin-

guishable from each other by their colour, I took off, early

Their bark mu- in the spring, portions of bark of equal length, from
tually moscu- branches of equal size, and I transposed these pieces of

bark, enclosing a part of the stem of the apple tree with a

covering of the bark of the crab tree, which extended quite

round it, and applying the bark of the apple tree to the

stem of the crab tree in the same manner. Bandages were

then applied to keep the transposed bark and the alburnum

in contact with each other; and the air wa.s excluded by a

plaster composed of bees wax and turpeniine, and with a

covering of tempered clay.

Interior sur- The interior surface of the bark of the crab tree pre-
faces different, gented numerous sinuosities, which corresponded with simi-

lar inequalities on the surface of the albarnum, occasioned

by the former existence of many lateral branches. The in-

terior surface of the bark of the apple tree, as well as the

. £xternal surface of the alburnum, was, on the contrary.

Union took . perfectly smooth and even. A vital union soon took place

^ '^^'^'
betwexu the transposed pieces of bark, and the alburnUm

and bark of the trees to which they were applied ; and in

A layer of aJ- the autumn it appeared evident, that a layer of alburnum

Extravasated * I had observed this circumstance in many successive seasons ; but I

anitnal fiuids ^fas not by aiiy means prepared to believe, that such an arrangement
u-e^^uine vascu-

^„,jf^| ,^kg place in the coa<^uliini afforded by an extravasated fluid; and

I am indebted to Mr. Carlisle f. r having pointed out to me many cir-

cumstancfs in the motion and powers of the blood of animals, which in-

duced rh'e to give credit to the accuracy of my observations ; and to that

gentleman and to Mr. Home I have also subsequently to acknowledge

ra^ny obligations,

had
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bad been, in e\e!y instance, formed beneath the transposed bumum form-

pieces oi bark, which were then taken olf. ^'^^ beneath.

Exanaining the organization of the alburnum, which had Alburnum did

been generated beneath the trarssposed pieces of bark of the ""* ^^^P^ ''^

, ,,.,,,,. ,
,. ^ . •

1 ,
surface to that

crab tree, and which had rormed a periect union with the of the foreign

alburnum of the apple tree, I could not discover any traces ^^'''^•

of the sinuosities 1 had noticed ; nor was the uneven -sur-

face of the alburnum of the crab tree more changed by the

smooth transposed bark of the apple tree. The newly ge-

nerated alburnum, beneath the transposed bark, appeared

perfectly similar to that of other parts of the stock, and the

direction of the fibres and vessels did not in any degree cor-

respond with those of the transposed bark *.

Repeating this experiment, I scraped off the external Surface of the

surface of the alburnum in several spaces, about three lines
^'""''"""^

' . scraped,
in diameter, and in these spaces no union took place be-

tween the transposed bark and the alburnum of the stock,

nor was there any alburnum deposited in the abraded

spaces ; but the newly generated cortical and alburnous

layers took a circular, and rather elliptical, course roun(J

those spaces, and appeared to have been generated by a de-

scending fluid, which had divided into two currents when it

came into contact with the spaces from which the surface

had been scraped off, and to have united again immediately

beneath them.

In each of these experiments, a new cortical and albur- New- cortical &

nous layer was evidently generated ; and apparently by the r
^"^"''^°'^'^ ^"'•'^

same means that similar substances were generated beneath

a plaster composed of bees wax and turpentine, in former

experiments t; and the only obvious difference in the result

appears to be, that the transposed and newly generated bark

formed a vital union with each other: and it is sufficiently

• Dvjhamel having taken off, and immediately replaced, similar pieces Duhamel's ex-

of the 1» r« of young elms, subsequently found, that the alburnum, periment de-

which was generated beneath such pieces of bark, had not formed any fectiTe.

union with the alburnum of the tree beneath it. But this great natu-

ralist did not employ ligatures of sufficient power, to bring the bark

and alburnum into close contact, or the result would have been dif-

ferent.

•f Phil, Trans, for 1807; or Journal, toI. XIX, p, 243.

evident,
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«vi<ifnt, that if bark of any kind was converted into albur-

num, it must have been that newly generated. For it can

scarcely be supposed, that the bark of a crab tree was

transmuted into the alburnum of an apple tree, or that the

sinuosities of the bark of the crab tree could have been ob-

literated, had such transmutation taken place. There is

not, however, any thiu^ in the preceding cases calculated

"to prove, that the newly generated bark was not converted

into alburnum; and the elaborate experiments of Duhamel
sufficiently evince the difficulty of producing any decisive

evidence in this cas«; nevertheless I trust, that I shall be

able to adduce such facts as, in the aggregate, will be found

nearly conclusive.

Young shoots Examining almost every day, during the spring and sum-
ofoak.. No mer, the progressive formation of alburnum in the young

of bark into
shoots of an oak coppice, which had been felled two years

albuvuum. preceding, I was wholly unable to discover any thing like

the transmutation of bark into alburnunj. The commence^

ment of the alburnous layers in the oak fqnercus roburj is

distinguished by a circular row of very large tubes. These

tubes are of course generated in the spring; and during

their formation, I found the substance through which they

passed to be soft and apparently gelatinous, and much less

tenacious and consistent than the substance of the bark it-

self; and, therefore, if the matter which gave existence to

the alburnum previously composed the bark, it must have

been, during its change of character, nearly in a state of

solution. But it is the transmutation of one organized sub-

stance into the other, and not the identity only of the mat-

ter of both, for which the disciples of Malpighi contend;

and if the tihres and vessels of the bark really became those

of the alburnum, a very great degree of similarity ought to

be found in the organization of tiiose ^5ubstances. No such

:*imilarity, however, exists; and imt any thing at all corres-

ponding with the circular row of large tubes in the albur-

num of the oak is discoverable in the bark of that tree.

These tubes are also generated within the interior surface of

the bark, which is well dctined ; and during their formation

the vessels of the bark are distinctly visible, as different or-

gans : and had the one beea transmuted into the other, their

progressive
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progressive changes could not, I think, possibly have escaped

my observation. Nor does the organization of the bark in Barks of wych

other instances in any degree indicate the character of the
differ'essen-

wood, that is generated beneath it : the bark of the wych tklly,

elm fubnus niontanaj is extremely rough and fibrous; and

it is often taken from branches of six or eight years old, to

be used instead of cords ; that of the ash ffrax'mus excel-

sior) on the contrary, when taken from branches of the

same age, breaks almost as readily in any one direction as

in another, and scarcely presents a fibrous texture; yet the

alburnum of these trees is not very dissimilar, and the one but not the al-

ls often substituted for the other in the construcaon of agri- ^"'"^™» ^"^

cultural instruments.

Mirbel has endeavoured to account for the dissimilar or- f^iirbers the^

ganizatlon of the bark, and of the wood into which he
'

"

conceives it to be converted, by supposing, that the cellu-

lar substance of the bark is always springing from the al-

burnum, v/hile the tree is growing; and that it carries with

it part of the tubular substance ftissu tuhulairej of the 11-

her, or interior bark. These parts of the interior bark, which

are thus removed from contact with the alburnum, he con-

ceives to constitute the external bark or cortex, while the

interior part of the liber pi'ogressively changes into albur-

num.

But if this theory (which I believe I have accurately Objections to

stated, though I am not quite certain, that I fully compre- ^^'^ '^^'^^y*

hend its author*) were well founded, the texture of the

alburnum must surely be much more intricate and inter-

woven than it is, and its tubes would lie less accurately pa-

rallel with each other than they do : and were the fibrous

substance of the bark progressively changing into alburnum,

tlje bark must of necessity be firmly attached to the albur-

num during the spring and summer by the continuity, and
indeed identity of the vessels and fibres of both these sub-

stances. This, however, is not in any degree the case, and
the bark is in those seasons very easily separated fiom the

alburauai ; to which it appears to be attached by a substance

that is apparently rather gelatinous than fibrous or vascular

:

* Chap. Ill, Article 5, TVaiU d'Anatomie etde Physlologie Ve'g^tale.

and
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and the obvious fact, that the adhesion of the cortical ves-

sels and fibres to each other is much more strong than the

adhesion of the bark to the alburnum, affords another cir-

Objectionto cumstauce almost as inconsistent with the theory of Malpi-
Mulpiglu. ,ghi, as with that of Mirbel.

Dvihamers ex- Many of the experiments of Duhaniel are, however, ap-

p.eriment of parently favourable to the theory of Malpighi, respecting

burnurn
"^

^
' *^^^ conversion of bark into alburnum; and Mirbel has cited

two, which lie appears to think conclusive*. In the first of

these Duhamel shows, that pieces of silver wire, inserted

in the bark of trees, were subsequently found in their al-

buraum. But Duhawiel himself has shown, with his usual

acuteness and candour, that the evidence aUbrded by this

•experiment is extretnely defective; and he declares himself

to be uncertain, that the pieces of wire did not, at their first

insertion, pass between the bark and the alburnum ; in

which case they would necessarily have been covered by

every successive layer of alburnum, without any transmuta-

tion of burk into that substaucef

.

HI- experiment ^^ ^^^ second experiment cited by Mfrbel, Duhamel has

of a peach bud shown, that when a bud of the peach tree, with a piece of

ser'iedina '^^•'^ attached to it, is inserted in a plum stock, a layer of

plum stock, wood pei-fc'ctly similar to that of the peach tree will be

found, in the succeediug winter, beneath the inserted bark.

The statement of Duhamel is perfectly correct: but the

experiment does not by any means prove the conversion of
"^

bark into wood ; for if it be difficult to conceive (as he re-

marks) that an inserted piece of bark can deposit a layer of

alburnum, it is at least au difficult to conceive, how the

same piece of baik can be converted into a layer of albur-

num of more than twice its own thickness (and the thick-

ness of the alburnum deposited frequently exceeds that of

the bark in this proportion), v/ithout any perceptible dimi-

mition of its own proper substance. The probable opera-

tion of the in>^erted bud, which is a well orgai>»:ed plant,

at the peiiod when it becomes capable of being transposed

* Chap. Ill, Article 5.

i Phijsiqus dcs Jrhres, Lib IV, Ch. III.

with



INCONVERTIBILITY OF BARK INTO ALBURNUM, l\

with success, appears also, in this case, to have been over-

looked ; for I found, that when I destroyed the buds in the

succeeding winter, and left the bark which belonged to

thetn uninjured, this bark no longer possessed any power

to generate alburnum. It nevertheless contintsed to live,

though perfectly inactive, till it became covered by the

successive alburnous layers of the stock ; and it was found

many years afterwaids enclosed in the wood. It was, how-

ever, still bark, though dry and lifeless, and did not ap-

pear to have made niij progress towards conversion into

wood.

In the course of very numerous experiments, w])ich were No facts to

made to ascertain the manner in which vessels are formed b™^^^ 'con-

in the reproduced bark*, many circumstances came under verted into al~

my observation, which I could adduce in support of my °"'"""'"'

opinion, that bark is never transmuted into alburnum; but

1 do not think it tiecessary to trouble you with an account

of them ; foi"' though much deference is certainly due to the

opinions of those naturalists, who have adopted the opposite

theory, and to the doubts of Duharael, I am not acquainted

with a single experiment, which warrants the conclusions

they have drawn ; and I think, that, were bark really trans-

muted into alburnum, its progressive changes could only

have escaped the eyes of prejudiced or inattentive observers.

In the course of the ensuing spring, I hope to address to

you some observations respecting the manner in which the

alburnum is generated,

I am, my dear Sir,

Your most obliged obedient servant,

THOMAS AND. KNIGHT.

Elton, Dec. 29, IS07'

* Phil. Trans, for 1807; or Journal, vol. XIX, p. 241.

in.



13 USE OF ZINC ORE AS A PAINT.

III.

Account of a Mine of Zinc Ore, and its Application as »

Paint. By the Right Hon. Lord Ribblesdale, of Gis-

burne Park, Yorkshire *.

SIR,

0»*of z'mcas JtltEREWITH I send you a specimen of white paint,
w

1
e pam

, ^i^j^,},^ for the sake of humanity, I trust will be found a

complete substitute for that baneful article white lead.

I have used this paint for twelve years upon my house,

paling, doors, &c. It is of a delicate stone tint, but be-

comes equal in colour by time to the best white lead, and

for durability, for never blistering, and for body and adhe-

sion infinitely superior to it.

Tf the specimen (which is the average of what may be

ordinarily obtained, although for particular purposes it may
be produced much finer), should meet with the approbation

of the Society of Arts, &c., I shall at any time, with the

greatest pleasure, at their request, render them all the in-

formation upon the subject in my power. I have painted

four or five years ago a vessel, which is now in his Majesty's

Resists salt wa- service, with this paint, and nothing can exceed the resist-
*®'^* ance which this paint makes to all the efifects of salt water

to decompose it.

I have the honour to be, with much respect.

Sir,

Your obedient humble servant,

RIBBLESDALE.

AiJdidonal Communication by Lord Ribblesdale, on his Ore of

Zitic.

Mines. The mines are situate at Mallam Moors, in Craven,

Yorkshire, and in an extent of country of eleven or twelve

* Trans, of Ihe Soc. of Arts for 1807, p. 35. Although this ore of

^inc did not appear, upon trial by various persons, fully to answer the

purposes of white lead, as a basis for paint, yet it possessed sufficient

merit, to induct the Society to vote their silver medal to his Lordship.

thousand
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thousand acres of land belonging to his Lordship ; where

the mineral is found, there were formerly copper mines.

This article is found in caverns, about eight fathoms from

the surface of the earth. The mineral lies in strata, along

tlie bottoms of these caverns, which strata are from three to

six feet thick, and the best coloured mineral, or whitest, lies

the lowest. On the upper part of the caverns are beautiful

stalactites of great hardness.

One of the caverns wherein it is found is one hundred

and four yards, another forty-four, and a third eighty-four

yards in length, and about fourteen yards wide.

His Lordship supposes this mineral has been sublimed Surrounding

by a volcano, as the stones surrounding it have been vitri- stones vitiifici

fied.

The mineral was first tried as a paint twelve years ago; Triedasapaint

it was previously sold, and continues to be sold to make ^^ 5'^^''' ^8*>*

brass at Birmingham and other places. He has sold up-

wards of two thousand tons, at from five to ten pounds per Before used for

ton, for makmg brass, when mixed with copper.
making brass.

His Lordship stated, that it has answered well for house Its excellen-

paiuting externally, and the whiteness improves by time;*^'^**

that it will in painting cover a much larger surface than

white lead paint, and he supposes it will do half as much
more work ; that it forms a body on the wood so hard as to

resist the edge of an adze; and that it forms a strong ce-

ment betwixt two boaids painted with it.

That it will never peel off; that the oil paint on palings

withstands the effect of moisture; and that it will mix as u

basis with all other colours.

His Lordship added, that the price will net exceed that Cheap.

of white lead ; on the contrary, he thinks, that, except in

the finest preparations, tipon an average it will come consi-

derably lower.

Dear Sir,

PERMIT me again to assure the Society, that t])e body The ore very

ofmy pa nt is equal to white lead, and that the ore itsell P""^®*

is so pure, and is found in the mine so little mingled with

any
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Scheele.

ON OXALIC ACID.

^ny other substance, that I do not lose two pounds of the

colour in a ton of tlie ore.

I remain, dear Sir,

Your very humble servant,

RIBBLESDALE.

IV.

On Oxalic Acid. Bij Thomas Thomson, M. D. F.R.S.
Ed. Communicated by Chari<es ILixcHEXT, Ulsq.,

F. E. S.*

vJ'XALIC acid, from the united testimony of Ehrhart,

„ ,. ., Heimbstadt, and Westrumb, appears to have been disco-
Qxalic acid

. .

discovered by veved by Scheele; but it is to Bergman that we are indebted

for the first account of its properties. He published his dis-

sertation on it in 1776, and since that time very little has

been added to the facts contained in his valuable treatise.

Chemists have chiefly directed their attention to the forma-

tion of that acid, and much curious and important infor-

mation has resulted from the experiments of Hermbstadt,

Westrumb, Berthollet, Fourcroy, Vauquelin, &c. but the

properties of tlie acid itself have been rather neglected.

My object in the following pages is not to give a complete

paid'to'its'lJio- history of the properties of oxalic acid, but merely to state

penies. ^|jg vesult'of a set of experiments, undertaken with the view

of ascertaining different particulars respecting it, which 1

conceived to be of importance.

I. Water of Crystallization.

Oxalic acid is usually obtained in transparent prismatic

crystals more or less regular; these crystals contain a por-

rlir-^m!^ .*f,fin
tion of water, for when moderately heated they effloresce

and lose a part of their weight, which they afterwards reco-

ver when left exposed in a moist place. When cautiously

heated on a sand bath they fall to powder, and lose about a

third of their weight. But as the acid is itself volatile, it is

Littleaitcntion

crystallization.

• Philos. Trans, for 1807, p. G;?.

not
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tiot probable that the whole of this loss is water. To ascer-

tain the quantity of water contained in these crystals I had

recourse to the following method.

1. Seventy grains of crystallized oxalic acid were dissolved The acid pre- *

in 600 grains of water, constituting a solution which weighed ^urt^te ^f
*

670 grains. lime.

Fifty grains of pure carbonate of lime, in the state of cal-

careous spar, were dissolved in muriatic acid; this solution

was evaporated to dryness, to get rid of the excess of acid,

and the residue redissolved in water.

Into this muriate of lime the solution of oxalic acid was .^s the muriatic

dropped by little and little as long as any precipitate fell,
j^^,^^ ^|^^ j^^..

and tiie oxalate of lime thus formed was separated by the portions m su-

filter. Pure oxalic acid is not capable of precipitating the " "'"'

whole lime from solution of muriate of lime, the muriatic

acid evolved being always sufficient to retain the last por-

tions in solution.

It was necessary to get rid of this excess of acid ; the me- this saturated

thod which appeared the least exceptionable was to saturate ^
'i"i"i<^'"*'

the muriatic acid with ammonia; accorduigly when the ox-

alic acid ceased to occasion any farther precipitate, I cau-

tiously added pure ammonia, till the liquid ceased to pro-

duce any effect upon vegetable blues. A copious additional

precipitate of oxalate of lime was thus obtained. Oxalic

acid was now added again as long as it rendered the liquid

muddy. By thus alternately having recourse to the acid

solution, and to ammonia, and by adding botii with great

caution to avoid any excess, I succeeded in separating the

whole of the lime, without using any sensible excess of ox-

alic acid.

558 grains of the acid solution were employed, a quan-

tity which is equivalent to 58 "3 grains of the crystallized

acid.

2. The oxalate of lime, after being well washed and

drained, and exposed for a week to the open air, at a tem-

perature of about 60% weighed 76 grains; but upon being

left on the sand bath for some hours in a temperature be-

tween 200° and 300^, its weight was reduced to 72 grains.

3. These 72 grains of dry oxalate of lime were put into

an open platinum crucible, and gradually heated to redness.

.By

\ /
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By these means they were rediiced to 49'5 grains, which
proved to be carbonate of lime. The crucible was now ex-

posed to a violent heat in a forge. Nothing remained but

a quantity of pure lime weighing 27 grains.

72 dry oxalate 4. From this experiment we learn, that 72 grains of dry
contain 27 oxalate of lime contain 27 grains of lime. Of consequence,

the oxalic acid in this compound must be 45 grains. But
the weight of crystallized oxalic acid actually used was

58*3 grains, a quantity which exceeds the whole acid in

the oxalate by 13*3 grains. These 13*3 grains are the

amount of the water of crystallization, which either did

not unite with the salt, or was driven off by the subsequent

Crystalsof ox- exposure to heat. Hence crystallized oxalic acid is com-
alic acid con- g^j of
tain -2^ water.

*^

Real acid • • • • 45" 7 • i ^ * f 77
wr ^ TO o f-

equivalent to < '
water 13-3 3 ^ [23

58-3 100

So that the crystals of oxalic acid contain very nearly the

fourth part of their weight of water*.

II. Alkaline and Earthy Oxalates.

Oxalate of 1. The preceding experiment gives us likewise the com-
lime, position of oxalate of lime. This salt, when merely dried
m'b acid, : , . •,, , • ,• f ^ 1-1
37 3 base. m the open air, still retains a portion or water, which may

This propor- * Vauquelin in a late dissertation on cinchona, marked with that pro-

lion confirnied found skill which characteiizes ail the productions of this illustrious

by an experi- chemist, has mentioned incidentally, that the crystals of oxalic acid

^^'
contain about half their weight of water. He dissolved 100 parts of

quelin.
cinchonate of lime in water, and precipitated by means of oxalic acid ; 22

parts of crystallized oxalic acid were necessary ; and the oxalate of lime

formed weighed 27 grains. From this experiment he draws the conclu-

sion which 1 have stated (See Ann. deChimie, lix, 164 j or our Journal,

vol. XIX, p. 213). But this ingenious chemist does not seem to have

been aware of the real composition of oxalate of lime. 27 grains of

that salt are composed very nearly of 10 grains of lime and 17 grains of

aciJ. But the weight of the crystals used by Vauquelin was 22; the

difference, 6, is obviously the water of crystallization in 22 grains of

the crystals. But if 22 grains contain 5 of water, it is obvious, that IQO

contain very nearly 23. So ihat his wxperiDient in reality coincides with

mine.

be
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>vp driven o!F liy artificial heat. It is necessary to know, Dried with dif.

tlmt it-parts with this water with considerable difficulty, so
^^^ 'y*

that a long exposure on the sand or steam bath is necessary,

to get it thoroughly dry. It afterwards imbibes a little wa-

ter, Sf it be left in a moist place. Well dried oxalate we

have seen is a compound of

Acid 45 or per cent, 62-5 acid.

Base 27 37"5 base,

72 1 00

Though the oxalate of lime dried spontaneously can Dried slo\vl> at

, -11 1 -J.!. i. i i. 60° contains
scarcely be considered as always ni the same state, yet as ^.^g water.

the difference in the portion of water which it retains is not

great, provided it be dried slowly in the temperature of 60°,

and in a dry place, it may be worth while to state its compo-

sition. It is as follows :

Acid 45 or per cent 59'2 acid.

Base 27 35-5 base.

Water 4 5*3 water.

76 100-0

M'hen rapidly dried, as by pressing it between the folds Dried rapidly

of filtering paper, it is apt to concrete into hard lumps, JJ'^^J^™^^

'-^

which retain more moisture. In this state I have sometimes

seen it retain 10 per cent of water after it appeared dry.

Bergman states the composition of oxalate of lime as Bergman's

follows

:

statement.

Acid 48

Lime 46

Water 6

100*

His method was to dissolve a determinate quantity of cal- His method.

careous spar in nitric acid, and then to precipitate the lime

by oxalic acid. 100 parts of calcareous spar thus dissolved,

require, according to him, 82 parts of crystallized acid to

precipitate them. But there must have been some mistake

* Opusc. 1, 2G2.

Vol. XXI.—Sept. I8O8. C in
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in tliis experiment; for, according to my trials (provided

the nitric acid be carefully naturalized by ammonia as it is

evolved), no less thjan 11? grains of oxalic acid would have

been required, and at least 145 grains of oxalate of lime

would have been obtained instead of the II9, which was the

Cause of his
I'e^'-i^t of Bergman's experiment. It is obvious, that Berg-

mistake, man did not precipitate all the lime. He added oxalic acid

till it ceased to produce any effect on the solution from the

great excess of nitric acid evolved; and then took it for

granted, that all the lime was separated. But had he added

ammonia, he would have got an additional quantity of oxa-

late of lime, and the precipitation would have recommenced

upon adding more oxalic acid. This explanation accounts

ill a satiofaftory manner for the difference between Berg-

man's statement of the composition of oxalate of lime, and

mine.

The preceding 2. Though the preceding experiment was made with care,
aualy&is venfi-

^^^ ^^ some of the most important of the following observa-

tions in some measure rest upon the analysis of oxalate of

lime, 1 thought it worth while to verify that analysis in the

following manner.

100 grains of crystallized oxalic acid were dissolved in

1000 grains of water, making a solution which weighed

1100 grains.

It is obvious, that every 100 grains of the above solution

contained 9'09 grains of crystals of oxalic acid, equivalent,

according to the preceeding analysis, to 7 grains of real

acid.

100 grains of this solution were gradually mixed with

lime water, till the liquid ceased to produce any change on

vegetable blues. The oxalate of lime thus formed, being

well dried, weighed 11*2 grains- Exposed to a violent heat

in a platinum crucible, this salt left 4'2 grains of pure

lime. Hence it was composed of

7 acid, or per cent 62'5 acid

4*2 lime 37-5 base

11-2 100-0

Thus we have obtained exactly the same result as in tlie

former experiment, both as far as relates to the composition

of
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of oxalate of ]iine, and likewise to the proportion of water

of crystallization in crystallized oxalic acid.

The lime water necessary to saturate the acid amounted Water dissolve*

to 3186 grains. Hence, it contained only ^igth of its ris I'me.

weight of lime.

3. The oxalates of barytes and strontian are white, taste- Oxalates of ba-

less powders, which may be obtained by mixing oxalate of
''y^'^^^"'^^^'"®'^*

ammonia with the muriates of these alkaline earths. It is

said, that these earths are capable of forming soluble su-

peroxalatPs with this acid ; but I have not tried the experi-

ment. These oxalates, as well as oxalate of lime, are par-

tially soluble in the strong- acids.

4. Oxalate of magnesia is a soft white powder, bear- Oxalafe of

ing a considerable resemblance to oxalate of lime, It "iag"t;s'a.

is tasteless, and not sensibly soluble in water; yet when

oxalate of ammonia is mixed with sulphate of magnesia,

no precipitate falls ; but if the solution be heated and con-

centrated sufficiently, or if it be evaporated to dryness, and

redissolved in water, in both cases the oxalate of magnesia

separates in the state of an insoluble powder.

5. Oxalate of potash readily crystallizes in flat rhom- Oxalate of

boids, commonly terminated by dihedral summits. The la- P^^^*^*^-

teral edges of the prism are usually bevilled. The taste of

this salt is cooling and bitter. At the temperature of 6o°

it dissolves in thrice its weight of water. When dried on the

sand b?ith, and afterward exposed in a damp place, it ab-

sorbs a little moisture from the atmosphere.

This salt combines with an excess of acid, and forms a Salt of sorrel,

superoxalate, long known by the name of suit of sorrel. It

is very sparingly soluble in water, though more so than tar-

tar. It occurs in commerce in beautiful 4-sided prisms at-

tached to each other. The acid contained in this salt is

very nearly double of what is contained in oxalate of potash.

Suppose 100 parts of potash ; if the weight of acid neces-

sary to convert this quantity into oxalate be x, then 2 x will

convert it into superoxalate.

6. Oxalate of soda readily crystallizes. Its taste is nearly Oxalate of

the same as that of oxalate of potash. When heated, it
'"^^^"

falls to powder, and loses the whole of its water of crystal-

lization. Soda is said to be capable of combining with an

C 2 excess
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excess of acid, and of forming a superoxalate. I have not

tried the experiment.

7. Oxalate of ammonia is the most important of iill i:he

oxalates, being very much employed by chemists to detect

the presence of lime, and to separate it from solutions, it

crystallizes in long trasparent prisms, rliomboidal, and

terminated by dihedral summits. The lateral edges are

often truncated, so as to make the pri.-m 6 or 8-sided.

Sometimes the original faces of the prism are near'v ef-

faced.

The taste of this salt is bitter and unpleasant, somewhat

like that of sal ammoniac. At the temperature of 60%
1000 grains of water dissolve only 45 grains of this salt.

Hence, 1000 grains of saturated solution of oxalate of am-

monia contain oidy 43-2 grains of this salt. The specific

gravity of this solution is r0186. As it may be useful to

know the weight of this salt contained in solutions of dif-

ferent specific gravities, I have thought it worth while to

construct the followin<r table :

Specific gravity

of solutioa of

oxiilate of am-
monia.

Weight of oxabte Specific gra- Weight of oxalate Speiific gra-

of ammonia in 100 vity of the >o-\> of ammonia in 100 vity of theso-

])arts of the soiution lutionatCO°
j

parts of the solution iutionatGO*'.

4-32 1-0186 1*5 1-0075
4- 1-0179 1- 1-0054
3-5 1-0 160 0-5 1-0030
3- 1-0142 0-4 1-0024
2-5 1-0120 0-3 1-0018
2* 0-001)5 0-2 1-0012

I 0-1 1-0006

Method of de- 8. To determine the composition of these sails, I took

termining the ggyen different portions of a diluted oxalic acid solution,
combustion of , ... ,^^ 1 ... _, . „ ,

th^ oxalates, each weighmg 100 grains, and containing 7 grams of real

oxalic acid. To each of these portions I added respectively

potash, soda, ammonia, barytes water, strontian water, and

lime water, till it ceased to produce any change. The li-

quid was then evaporated to dryness, and the residue, after

^eing well dried on the steam bath, was weighed. Each

of these salts contained 7 grains of acid ; the additional

weiijht
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weight 1 ascribed to the base. Hence I had the following

table, which exhibits the weight of each salt obtained, aud

its composition deduced from that weight.

SI

Salts. Weight
obtained

C-,.mp osi' h

.\cid Ba-e

Oxalate of Ammonia 9-4 7 •2-4

—— Mag-nesia* • • 9-5 7 2-5

q^,ir, , . , , . 110 7 4-0

1 -. .^ ^ -
11-2 7 4-2

Pf.l-M-K . , . . \5-6 7 8-6

1

17-6
1

7 10-6

T>
1 17-0 7 10-0

The composition of these salts reduced to 106 parts is

given in the following table.

Acid

Base

Tota]

Ox. of

Am-
monia

74 45

2553

00

Ox. of

Mag

7368

Ox of

Soda

63'63

—I—
26-32 36 37

100 ]00

Ox. of Ox. oi

Lime.

6250

37-50

100

Potasli

44 87

Ox of

Stron

tian.

3977

Ox of

Ba-
rytes

41-U

55'13 60-23'58'84

100 ilOO 100

Component
parts of the

oxalates.

But for practical purposes, it is more convenient to consider

* The oxalate of magnesia was obtained by neutralizing the oxalic

acid solution with ammonia, then mixing it with sulphate of magnesia,

evaporating the solaiionto dryness, and washing the insoluble oxalate of

magnesia with a sufficient quantity of water.

the
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the acid as a constant quantity,

constructed upon this plan.

The following table h

CoiTipoucnt

part-' tlie acid

be.hg 100.

Oxalateof Ammonia- •

i Maj^nesia • •

Soda
Lime
Potash

—<— >-. Stiontian • •

—

•

Barytes • • • •

c.cl Base. Weight
of Salt.

100 34-12 134-12

100 35 71 135-71

100 57U 157-14

100 CO-00 160-00

100 122'8G 222-8()

100 151-51 251-51

lioo 142-86 242-86

Oxalates retam f^ j^ |y,p pvecedingr statement, no account has been taken
little if any wa- * °

, • , • i -i,

ter in a mode- oi the water of crystallization, which might still remam at-

ate h a , tached to the salts,, notwithstanding the heat to which they

were exposed. There is reason to believe, however, that

in most of them this water must be so small, that it may be
' overlooked without any great errour. Oxalates of soda

and of ammonia, I have reason to believe, lose all their

water of crystallization at a modei'ate heat. This is the

case also with oxalates of lime and barytes ; and I presume,

that the oxalates of strontian and magnesia are not excep-
except that of tJong ; but oxalate of potash retains its water much more

obstinately. I believe that in this salt the weight of acid

and of base are nearly equal, and that when dried in the

temperature of 212°, it still retains nearly 10 per cent of

water ; but I have not been able to establish this opinion by

direct experiment.

The composition of oxalate of strontjan in the preceding

table was so different from what I expected, that 1 repeated

the experiment ; but the result was the same. This in-

duced me to combine strontian and oxalic acid in the follow-

ing manner: 100 grains of a solution containing 7 grains of

real oxalic acid were neutralized by ammonia, and the ox-

alic acid precipitated by means of muriate of strontian.

The salt obtained weighed 12-3 grains; of course it was

composed of

Acid 7 or 56-9 or 100

Base 5-3 43-1 75-7

Oxalate of
stroniian.

:2-3 1 00-0 175-7

Thi
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Thus it appears, that iheve are two oxalates of strontian, Two species.

the (irst obtained by saturating oxalic acid with strontian .^"^^''''^J
'^''";

'
. ,

'^
_

ble tile base of

water, the second by mixino^ together oxalate of ammonia the other.

and muriate of strontian. It is remarkable, that the first

contains just double the proportion of base contained in the

second.

TIL Decomposition of the Oxalates.

1. When oxalic acid, in the state of crystals, is exposed Crystallized

to heat, it is only partially acted upon, a considerable por- ^"^'1 '"
'f^*^

tion escaping without alteration ; but when an alkaline or in oxalates de-

earthy oxalate is heated, the acid remains fixed, till it un-
^"^JJ''"^^'^

^^

dergoes complete decomposition. The new snbstances into

which the acid is converted, as far as my experience goes,

are always the same, what oxalate soever we employ. They
are five in number ; namely, ivafer, carbonic acicU carbonic

i>rodLicts

oxide, carburetled hldrogen, and charcoal.

2. The water is never quite pure. Though no sensible -at

portion of oil can be perceived in it, yet it has always the

peculiar smell of the water obtained during the distillation

of wood; a smell which is usually ascribed to oil. It com-

monly shows traces of the presence of ammonia, changing

vegetable blues to green, and smoking when brought near

muriatic acid; but this minute portion of ammonia is pro-

bably only accidentally present. All the oxalates, which I

decomposed by distillation, were obtained by double decom-

position from oxalate of ammonia ; and though they were

washed with sufficient care, yet I thiiik it not unlikely, that

a minute portion of oxalate of ammonia might continue to

adhere. Practical chemists know the extreme difficulty of

removing every trace of a salt, vv'ith which another has been

mixed.

The carbonic acid remains partly combined with the base, Carbonic acid,

which always becomes a carbonate, and partly makes its es-

cape in the form of gas.

The carbonic oxide and carbtiretted hidrogen make their Carbonic oxide

escape in the form of gas : the charcoal remains in the re- carburetted hi-

tort mixed with the base, to which it communicates a gray "^"S^'^'. ^^**

colour: the quantity of it depends in some measnre upon

the beat. If the oxalate wa? exposed to a very violfnt heat,

tiO
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no c4idrcoal at all remains. Hence it probably acts upon tlie

carbonic acid united to the base, converting; it into carbonic

oxide, as happens when a mixture of a Ci^rbojate and diur-

coal are healed.

Decomposition 3. I was induced to examine this decomposition with con-
of oxalate of

si(jprab!e attention, because 1 conceived, that it would fur-
lim;; altdiitive- « • • • • p i- •

i

ly examined, nish the means of estimatmg the composition ot oxalic acid

;

and I pitched upon oxalate of lime, as the salt best adapted

for the purpose I had in vie^v. A determinate quantity of

this salt was put into a small retort, 'and gradually heated

to redneiis. This retort was connected with a pneumatic

trough by means of a long glass tube, having a valve at its

extremity, which allowed gas to issue out, but prevented

any water from entering the tube. The experiment was re-

peated three times.

TOO grs. yield 4. A hundred grains of oxalate of lime, when thus heated,

Jys^"*^'^
° yield above sixty cubic inches of a gas, which is always a

mixture of carbonic acid and iidiammable air, nearly in

the proportion of one part of the former to three and a half

of the latter, reckoning by bulk. The specific gravity of

the inflammable gas was 09O8, common air being roOO;
it burns with a blue flame, and, when mixed with o.vigen,

may be kindled by the electric spark. The loudness of the

report depends upon the proportion of oxigen.

Mixed wih The smallest quantity of oxigen, with whi(;h it can be-

dlelT' the
'"" ™'^*^<^j SO as to burn by the electric spark, is J-th ; the coth-

electric spark, bustion is very feeble, and is attended with no perceptible

report. If the residue be washed in lime water, and mixed

with i^th of its bulk of oxigen, it may be kindled a second

time : this may be repeated live times, after which the resi-

due cannot be made to burn.

The combustion becomes more violent, and the report

louder, as we increase the proportion of oxigen, and both

are greatest when the oxigen is double the bulk of the gas.

As we increase the dose of oxigen, the combustion becomes

more and more feeble; and five parts of oxigen and one of

gas form the limit of combustion on this side: for a mixture

of six parts of oxigen and one of the inflammable air will not

burn.

la
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In these experiments the results differ materially from Results diffcf

each other, when the proijortioa of oxigen used is small
the proportions

and when it is great. I am not able at present to account of oxigen.

for this difference, whicli holds not only with respect to this

gas, but every compound iniiammable gas, which I have

examined. This difference makes it impossible to use

both extremes of the series : I make choice of that in which

the proportion of oxigen is considerable, as upon the whole

more satisfactory. The best proportion is one part of the

gas and two parts of oxigen. The oxigen ought not to

be pure, but diluted with at least the third of its bulk of

azote, uuless the gas be much contaminated with common
air.

I have elsewhere detailed tlie method, which I follow in

analyzing gasses of this nature*. The following table ex-

hibits the mean of a considerable number of trials of this

gas with oxigen.

Measures of Measures of
"^

infljuiimable air oxig^-n coii-

consuiiied sumed.

Carbonic acid

formed.

Diminution of

bulk.

100 91 93 98

Mean result of

the combus-
tion

That is to say, 100 cubic inches of the gas, when burnt,

combine with yi cubic inches of oxigen ; there are pro-

duced ()3 inches of carbonic acid; and after the combustion

these C)3 inches alone remain, the rest being condensed.

Hence we conclude, that the other substance produced was

water.

This result corresponds almost exactly with what would

have been obtained, if we had made the same experiment

tipon a mixture of 70 measures of carbonic oxide, and 30
measures of carbviretted liidrogen, as will appear from the

following table.

See Journal, vol. XVI, p. 247,

C irbonic
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Measures of

inflammable
gas consumed

^Teasures f

i

)xigen con

spmeH.

'4p;)snre r

irbcinc:;

rorni'^d

63

30

nninulion

38-5

6o-o

Carbonic oxide

Carburetted hi-

dio£>^en • • • •

70

30

31-5

600

Total •• 100 91-5 93 9S-5

retted liidro-

gen.

It was a mix- This coincidence is so exact, that I do not liesitate to con-

bonic oxide^
" ciiide, that tlie Inflammable gas, which was the suljject cf

andSOcarbu- experiment, was in reality a mixture of 70 parts of carbo-

nic oxide, and 30 of carburetted hidrogen. The specific

gravity indeed, which was 0*908,does not exactly agree with

the specific gravity of such a mixture; for 2V measures of

carbonic oxide, and one measure of carburetted bidrogen,

ought to form a mixture of the specific gravity 0-849, P'o-

vided the specific gravity of carbonic oxide be 0*956, and

that of carburetted bidrogen 0'600 ; but this objection can-

not be admitted to be of much weight, till the specific gra-

vity of pure carburetted bidrogen is ascertained with more

accuracy than has hitherto been done.

The results contained in the preceding table enable us

to determine the composition of this iiiflamni;)ble air with

considerable precision ; for 100 cubic inches of it require 91

inches of oxigen, and form 93 cubic inches of carbonic acid.

But it is known, that carbonic acid gas requires for its for-

mation a quantity of oxigen gas equal to its own bulk:'

therefore to form 93 inches of i1, 93 inches of oxigen gas

must have been employed ; but only Ql were mixed with

the' gas : therefore the gas itself must have i'urnished a

quantity of oxigen, equivalent to the bulk of two cubic

inches, beside all the carbon contained in 93 inches of car-

bonic acid.

lU composi-

tion.

This carbon amounts in weight to • • 12-0!) grains.

Two cubic inches of oxigen weigh* • 'tis

Total ]i>77

B^t
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But as 100 cuLlc inches of the gas weigh og-lS grains, it

is obvious, that, beside the 1 277 grains which it furnished

to the carbonic acid, it must have contained 15'38 grainss

of additional matter ; but as the only two products were

carbonic acid and water, it is plain, that the whole of this

additional matter must, by the explosion, have been con-

verted into water. Its constituents of course must have

been

13-19 oxigen

2-19 hidrogen

27

15-38

Adding this to the 12*77 grains formerly obtained, we get

tlie composition of the gas as follows

:

Oxigen 13*87

Carbon 12-09

Hidrogen •••. 2*19

28'15

which, reduced to 100 parts, becomes

Oxigen 49*27 Constituent

Carbon 42*95 principles.

Hidrogen •••• 7"78

100-00

5. The residue which remained in the retort, after the Resjjuunj^

distillation was over, was a gray powder, not unlike pound-

ed clay slate. To ascertain its constituents, it was dissolved

in diluted nitric acid with tlie necessary precautions ; the

loss of weight indicated the quantity of carbonic acid. Tift

charcoal remaining undissolved was allowed to subside,

carefvilly washed by repeated affusions of water, and then

dried in a glass or porcelain capsule. It must not be sepa-

rated by the filter, for it adheres so obstinately, that it can-

not be taken off the paper, nor weighed. The nitric acid

solution was precipitated by carbonate of soda, and the car-

bonate of lime obtained was violently heated in a platinum

crucible. What remained was pure lime.

6. I shall now detail one of my experiments more parti- so grs ofoxa-

cularly.
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late of lime ctilarly. Eighty-nine grains of well dried oxalate of lime
J^eated in a re-

^^^.^ gj^p^ggf] ^u .^ si^fiall reto"t to a heat gradually raised to

redness; the products were the following:

Grains,

45"6 cubic inches of gas* weighing. • . • 14-8

Water 6'4

Residue in retort 62*4

83-6

Loss 5.4

Total 89-0

The loss is obviously owing to the gas, which filled the re-

tort and tube when the experiment was concluded. We
are warranted therefore to add it to the weight of the gase-

ous products obtained.

Now the gas was composed of

Carbonic acid • • 10'5 cubic inches = 4*9 grains.

Inflammable air 35' 1 — Q-Q

so that one third of the weight was caibonic acid, and two

thirds inflammable air. If we divide the 5*4 grains of loss

in that proportion, we obtain 1'8 grain carbonic acid, and

3'6 grains of inflammable air. Adding these quantities to

the weight obtained, we get for the weight of the whole

gaseous product

Grains.

Gaseous pro- Carbonic acid .... 6'7

Inflammable air •• 13*5

20-2

'"fhe 62*4 grains of residue in the retort were composed of

Grains.

Residuum. Lime 33 '4

Carbonic acid • • • • 26*4

Charcoal 2*6

62-4

•The gas obtained measured 60 cubic inches, but 14'4 inches of these

were found to be common air, which had preyiously filled the retort and

tubej this quantity >vas therefore deducted.

Now
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Now it is clear, that the 89 grains of oxalate of lime were

composed of

Lime 33'4

Acid 55-6

89-0

The acid was completely decomposed and resolved into the -

followmg products:

Carbonic acid • • • • 33*1 Products of

Inflammable air •• 13-5 55-6 grs. of

acid.

Water C-4

Charcoal 2'G

55-6

Had the experime^nt been made upon 100 grains of oxalic

acid instead of 55'6, it is clear, that the proportions would '

have been as follows.

Carbonic acid • • • • 59*53 Proportions of

,£,,,. ^ ICO parts.
Inflammable an-«» 24*28 ^

Water 11-51

Charcoal 4'G8

100-00

The most remarkable circumstance attending the decom-

position of oxali<: acid by heat is the great proportion of

carbonic acid formed ; the quantity amounts to 6 tenths of

the whole weight of acid decomposed.

As tlie composition of all these products of oxalic acid is Constituent

known with considerable accuracy, it is obvious, that they R^'^^^J.^j^'^*

^

furnish us with the means of ascertaining the constituents

of that acid itself.

69*53 grains of carbonic acid are composed of

Grains.

Oxigen 42*86

Carbon 16-67

59*53

S4-28
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24*28 grains of the inflammable air, accovcling to the ana-

lysis given in a preceding part of this paper, are composed

ef

Grains.

Oxigen « 11-96

Carbon 10-43

Hidroi^en .... 1-89

24-2!

11*51 grains of water are composed of

Oxigen 9'87

Hidrogen 1"64

11-51

As for the charcoal, though it probablj- contains both

•xigen and hidrogen as well as carbon, yet as the propor-

tion of the first two ingredients is probably very small, and

as we have no means of estimating them, we must at pre-

sent rest satisfied with considering it as composed of pure

carbon.

When these different elements are corrected under their

proper heads, we obtain

Oxigen. Carbon. Hidrogen.

In carbonic acid • • 42*86 16*67

Inflammable air . . 11-96 10*43 1*89

Water 9*87 1*64

Charcoal 4*68

64-69 3178 3-53

Elements. Hence oxalic acid is composed of oxigen .... 64*69

carbon . • • . 31-78

hidrogen . 3*53

100*00

Confirmed by ?. The result of two other experiments on oxalate of lime

other experi- ^y^g yg,.y nearly the same as the preceding. The following
ments, *^
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may be stated in round nunpibers a^ the mean of the whole.

Oxalic acid is a compound of

Oxig'en 64 Mean in roun4

Carbon 32 numbers.

liidrogen 4

100

8. The only other analysis of oxalic acid, with which I Elements ac-

am acquainted, has been given by Mr. Fonrcroy, as the re- co.dingto

suit of his own experiments, in conjunftion with those ofvnuquellih

V^auquelin*. It is as follows:

Oxigen 77 ,

Carbon 13

liidrogen 10

100

It gave me considerable uneasiness to observe, that my ex-

periments led to conclusions irreconcilable with those of

vhemists of such eminence and consmrmate skill; and it

was not without considerable hesitation, that I ventured to

place any reliance upon them. I am persuaded, however,

that some mistake has inadvertently insinuated itself into
jj^gij. ^,,1^,,,^.

their calculatioas; since the carbonic acid alone, formed tions enone-

duriiig the distillation of oxalate of lime, contains consi-
*^"^'

derably more carbon than the whole quantity, which they

assign to the oxalic acid decomposed. Mr. Fourcroy in-

ibrrns us, that oxalic acid is converted into carbonic acid

and water, v.hen acted upon by hot nitric acid ; and this

decomposition seems to have been the method employed,

to ascertain the proportion of the constituents of oxalic acid
;

but the numbers assigned by him do not correspond with

this statement. For 10 parts of hidrogen require 60 of

oxigen to convert them into water, and 13 of carbon require

at least 33 of oxigen. So that instead of 77 parts of oxi-

gen, there would have been required no less than 98, to

convert the hidrogen and carbon into water and carbonic

ijcid. It is true, that the surplus of oxigen may be con-

* Stjsthne de Comois, Chem. VIT, 224. Trans. VII, 306.

•ceived
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ceived to be furnished by the nitric acid; but if ttiis be ad-

mitted (and I have no doubt from experience, that the nitric

acid actually does coinmunicute oxi^en), it is ;lifficult to

see how the constituents of oxalic acid could be deter-

mined by any such decomposition, unless the quantity of

oxigen furnished by the nitric acid were accurately ascer-

tained.

(To he conchtded in our next.)

V.

Anah/sls of some Iron Ores in Bu7\!r?tvdi/ and Franche-

Comte, to vfiick is added, an Examination of the Pig

Iron, Bar Iron, and Scoria', produced from them. By
Mr. Vauquelin*.

Ores, iron, SCO- IVJlR. Vauquelin, in the year 1805, haviiio- visited various
ris, and fluxes, .

i
• t» j " n a_ i i

coiiectf,d for ''^^'^ works m burgundy, collected several specunens of

examination, ores, pig iron, bar iron, scoriae, and fluxes, for the purpose

of subjecting them to chemical analysis, in order to ascer-

tain, whether it were possible to know from a comparison

of their composition, what takes place in the processes, to

•which iro^i ores and cast iron are subjected. We shall give

here the leading results of this able chemist's labours, and
the particulars of some of the processes he employed to ob-

tain these results.

I. Chemical examination of some fiuor spars.

Fluor spar em- "^^^ ^P^^" employed as a flux at the mine of Drambon, in

ployed as aflux the department of Cote-d'Or, is of a yellovyish white, and
at Drambon.

toleitibiy hard. It dissolves with effervescence in nitric

acid, and leaves a yellowish residuum, amounting to about

a fifth of its weight, which is composed chiefly of fine

* Journal des Mines, No. 119, p. S82. The whole of the paper,

of which this an abridgment, will be found in the Memoirs of the Na-

tional Institute.

sand.
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sand, with a minute quantity of alumine and iron. The

solution, which is colourless, gives with ammonia a light,

flocculent, semitranspa.eut, yellowish white precipitate, in

which was recognized the presence of iron, a little alumine,

and phosphate of lime. It likewise contained some traces

of silex.

The spar of Pesme is compact, of a grayish white, and That at Pesme,

dissolves in nitric acid, leaving a residuum of about a twen-

tieth of its weight. A little iron, alumine, and phosphate

of lime, were observed in the solution.

From these two analyses it appears, that the fluors anar Almost wholly

lysed consist almost wholly of calcareous matter, but that
["h^rof^pe^me*

of Pesme is much the most pure. They show at the same most pure.

time, that the stones examined contain a small quantity of

phosphate of lime, which certainly does not amount to a five

hundredth part.

II. Analysis of the scorice of the iron works at Drambon,

Mr. Vauquelin begins with a chemical examination of Scoriae of

these scoriae, rather than with that of the ores and smelt-
I^f^'^l^on.

ings, because these scorite include more foreign matters in a

smaller bulk.

They have a shining blackish colour, nearly resembling Physical cha-

certain oxides of manganese. Their weight indicates, that ^'^^^^^^'

a considerable quantity of metallic matter is left in them.

Some parts exhibit blebs of different sizes, others are com-

pact. Their fracture is crystallized, either needly or lami-

nar.

Five grammes [77 grains] of scorioe, fused twice in sue- Analysed.

cession with an equal weight of caustic potash, communi-

cated to the alkali a very deep green colour, when the mass

had been washed with water.

This green colour is known to be an unequivocal proof of Manganese,

the presence of manganese, and it is the best method we can

employ, to discover the slightest trace of this metal in any

substance.

All the washings of the sconce thus treated were added This separated,

together, and boiled, to separate the manganese. In pro-

portion as this effect took place, the liquor lost its green

colour, and the metal floated in it in the form of brown

Vol. XXI—Sept. 1808, D flocks,
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flocks, whicli, when collertecl, washed, and dried, weighed

2 decig. [3 grs.] amounting to 4 per cent.

Chroiresus- The alkaline liquor, freed from the manganese and fiU
pected. tered, stiil retained an orange yellow colour, which led Mr.

Vauquelin to buspect the presence of chrome.

?n?x and alu- Yov verifying this suspicion, it was necessaiy, in order to

'dted

^^
facilitate the operations necessary for detecting the chrome^

to separate the alumine and silex, that were in the alkaline

lixivium; and to avoid the presence of muriatic acid, which

would have ihv arted the end he proposed, Mr. Vauquelin

employed very pure nitrate of ammonia, instead of the mu-
riate. Thus he obtained 2 cent. [0*3 gr.] of a mixtvire of si^

lex and alumine.

Carbonic acid He then saturated the liquor with very pure nitric acid,
expelled by ni- j^-^ ]jjj.lg \^ excess, and boiled it for a qtiarter of an
trie & boiling.

_
' ...

hour, in order to dissipate the carbonic acid entirely.

Nitrate of mer- To a portion of the liquor thus prepared he added a few

tated ulfos'uho-
^•"op* of the solution of nitrate of mercury at a minimum ;

ric acid. but instead of these giving it a red colour, as is usual with

chrome, they threw down a white precipitate, which at first

he took for muriate of mercury, but it afterward iippeared

to be phosphate of mercury.

Limewatcr Instructed by this trial, he added to the remainder of the

threw down liquor limewater, which, when the acid was saturated, pro-
'"°'^^'

duced a flocculent precipitate. This had a slight tint of

yellow, which changed to a green on drying, a circumstance

that indicated some foreign matter in the phosphate of

lime.

Chrome. Desirous of discovering the cause of this colour, he heat-

ed the precipitate red hot in a silver crucible ; in conse-

quence of which the green tint, instead of disappearing,

became more intense. He then fused a little with borax

by the blowpipe, and the fine emerald green colour the salt

assximed confirmed his first suspicion of the existence of

chrome in the scorice from the refining furnace.

Oxide of The remainder of the precipitate, being treated with ni-

chrome with a (nc acid, was not entirely dissolved ; a portion being left of

a very deep green colour, which was nothing but oxide of

chrome mixed with a little silex, the particles of which being

brought



ANALYSIS OF IRON ORES, &C. ^K

brouglit together and hardened by tl)e heat, it had lost the

capacity of being soluble.

The solution was void of colour; and oxalate of ammo- Lime.

nia threw down from it a gram|lous precipitate, which when
washed and dried weighed 2 decig. [3 gvs.], and was true

oxftlate of lime.

The liquor from whicli the oxalate of lime had been pre- Phosphoiic

cipitated, as has just been mentioned, being evaporated to
^^^ '

dryness, and the residuum calcined, yielded an acid, which

had all the properties of the phosphoric.

The first liquor, to which the limewater had been added Chrome.

to precipitate the phosphoric acid, was mixed with nitrate

of mercury recently prepai-ed ; when a brown yellow preci-

pitate was formed, which assumed a green tinge by drying

in the air. The precipitate fused with borax gave it a very

fine green colour, which proved it to be a chromate of mer-

cury with excess of oxide.

Thus the presence both of chrome ai\d phosphoric acid All these must

in the scoriae from the refining furnace is demonstrated, jiaveexistel

These matters, as well as those that will be mentioned be- aud iu the ore.

low, existed in the pig iron, and previously in the ore, for

nothing was added during the processes of v/orking them,

from which these could have been produced.

After the chrome, phosphoric acid, manganese, and a Muriatic acid

portion of the silex and alumine, had been separated, ^^''^^"'zeci br

,. .. -Tin tneterruginuus
Mr. Vauquelin dissolved m muriatic acid the ferruginous part.

part, which had then a yellowish I'ed colour. He observed,

that, notwithstanding the alkali had taken from it a great

deal of oxide of manganese, a perceptible portion of oxi-

genized muriatic acid was produced, as the dissolution went

on.

A white powder remained at the bottom of the liquor, Silex.

which when washed and dried weighed 88 cent. [13'6 gr,], or

about a fifth of the weight of the scoriae. During the evapo-

ration of the liquor, which was carried to dryness, a portion

of the f;ame substance was precipitated, which was freed by

means of muriatic acid from a little iron, that fell down with

it. This coiitained some traces of chrome, for it communi-
cated to borax a plain green colour. It was silex.

JM- Vauquelin prgcipi^atgd the jr<?n frgui its solution by Lime-

15 2 ammonia.
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ammonia, and added to the filtered solution oxalate of am-

monia, which formed in it a pretty copious precipitate, that

•was oxalate of lime.

The iron, while still morst and in an attenuated state,

was treated with acetous acid, the mixture evaporated to

dryness, and the residuum redissolved in water. In the

clear and colourless liquor were detected by different means

the presence of oxide of mans^anese, and of alufnine,

which had escaped the action of the alkali in the first ope-

ration, and of a pretty large quantity of lime, which the

volatile alkali had precipitated* with the help of the oxide of

iron.

From these experiments, and the results they furnished,

it is evident, that the dross or scoriae of the refining furnace,

on which they were made, are formed of, 1st, a large quan-

tity of iron oxlded at a minimum ; 2d, oxide of manganese ;

3d, phosphate of iron; 4th, chrome, probably in the state

of oxide; 5th, silex ; 6th, alumine; 7th, lime, part of

which is perhaps combined with phosphoric acid.

It can scarcely be doubted, that all these matters were

contained, at least in part, in the pig iron that furnished

the scoriae : the charcoal might have imparted to them at

most some lime, silex, and manganese; l>ut the analysis of

the ores, and of the pig iron itself, will soon instruct us what

'

we ought to think on this point.

Ores examin-
ed.

Bog ores of

Drambon,

III. Examination of the bog ores.

The ores subjected to analysis by Mr. Vauquelin were,

Ist, those employed at the forge of Drambon. These are

in spherical nodules of different sizes, and some irregi^lar

fragments of limestone are observed among them. 2d,

Chamfont,and those of Chamfont and Grosbois. These much resemble

the former. Those of Grosbois contain a pretty large quan-

tity of limestone. 3d, that of Chatillon-sur-Seine. This

is of an ochry yellow colour, in grains as small as millet

seed, and no limestone is seen among it, but it contains a

pretty large quantity of clay.

Mr. Vauquelin gives at large his analysis of the ore of

Grosbois.

principles, though in different proportions; at the same

time
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time the quantities he has assigned to its different compo- Quantities

nent parts he gives only as approximations.
mat^io^i's^'^°^^*

Ten grammes [154'5 grs.] of the ore of Drambon, treat- q re of Drara-

ed with caustic potash, assumed a very intense green co- boa,

lour, that communicated itself to the water in which it was

lixiviated. The ore being subjected to the same operation

a second time, it produced a similar effect, but less strik-

ing.

The liquors were boiled, and 3 decig. [4*6 grs.] of man- Manganese,
„ ,, J ^ • • i-^^i 1 ji ^ „sU ex, and iron.

ganese tell down, coutaimug a little silex, and an atom ot

iron.

The solution retained a slight yellow colour, as in that

from the scoria*; and Mr. Vauquelin, supposing this coloxir

to be produced by the same substance, saturated it with ni-

tric acid. With this liquor he mixed a solution of nitrate

of mercury made without heat ; when it became colourless,

and a white precipitate fell down, that did not give any tinge

to glass of borax.

As the liquor contained an excess of acid, it was sus- Chrome,

pected, that, if any chromate of mercury had been formed,

it was held in solution. Accordingly a few drops of a so-

lution of pure potash were added, and a brown red preci-

pitate was obtained, which, being fused with borax, gave

it a fine emerald green. This indicated, that it was chro- ana perhaps

mate of mercury, perhaps with a little phosphate of the ^^.^^
°"^

same metal.

The liquor being still acid, and retaining some mercury

in solution, Mr. Vauquelin imagined it still contained

chrome. He therefore added a few drops of nitrate of sil-

ver, in hopes of obtaining a crimson red precipitate ; but

what fell down was of an orange yellow, and did not give a

green colour to borax. It was phosphate of silver. Potash Phosphoric .

added to the remaining liquor produced a very bulky, floe-
**^

culent, lemon-coloured precipitate. This acquired a green

hue as it dried, and was chromate of mercury, containing Chrome, a'u-

silver, with a small quantity of alumine and silex.
"^"^*'' ^ *' ***

The mercury was separated from the silver in a gentle

heat by means of muriatic acid, diluted with two parts of

water, that it might not dissolve the muriate of silver. At
once the precipitate became white, and the acid green. The Chr© n«.

olution
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solution being evaporated to dryness left a blackish matter,

. • wiiich gave a very tine green colour to borax.

Oij r^^atiiig- afterward witii sulpbuiic acid, and precipi-

tating by liiuewuter, Mr* Vauquelin obtaiiied 1-5 percent

Magnesia of inagiusiii. Though this earth was found in the pig iron

from each of the tive bog ores, he does uoi: venture to as-

sert, that it exists in all : but he observes he has much jnore

reaaou to think, that chrome and phosphoric acid are con*

stantiy louad in it.

Similarity cf Kefleciing, that oxide of manganese, chrome, and mag-
the^eorcsto

u^sia,- which he had just obtained, were found hkewise in
meteoric .

J '

stouts: aeroiiles, or meteoric stones, he questioned whether it were

not possible for iron ores, to have contribuied in some way

or oilier to the formation of these stones. This idea led him

but no nickel to exafni..e, whether nickel likewise did not occur in bog
in thein. ores; but his lesearches vv'ere fruitless.

Component Froin what has been said it follows, that the bog ores ana-
parts ot the lysed were composed of, Ibt, iron; 2d, manganese: 3d,
bog oies. •'

,

^

phosphoric acid ; 4th, chrome; 5th, magnes,ia; Gth, si Tex ;

7th, alumine; and Sth, lime. The chrome, phosphoric

acid, and magnesia, had not before been noticed in these

ores.

IV. Examination of the iron, that siiL'imes and collects in the

chimneys of the refining furnace.

Iron sublimed This iron is found adhering to the sides of the chimneys
into thechim-

^ ^^^^ refining furnace in the shape of stalactites, which areneysof thelur-
_

^
_

' '
_

^

naces, sometimes more than a foot long and three or four inches \x\

diameter. They are formed of agglutinated grains, red ill

^ their fracture, leaving great intervals between them, an4

having but a slight action on the magnet.

We shall not give the particulars of IV^r. Vauquelin's ana-

lysis, but he concludes it with the follov/ing words.

contains o-AiAe " In this sublimed iron then, there are oxide of ftianga-

'it '^^^"J-'^"'!f^' nese, siVex, phosphoric acid, and above all a great deal of
£i! X, nos ho- V "^ .

- °
_

lie <icid,- and chrome. These matters therefore have been volatilised by
much chrome,

^i^^ p.jioric, either by bdng dissolved in this fluid, or by

yielding to the impulse of the current of air; but in either

case they have issued from the pig iron, during the process

of refining."

V.
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y. Examinafiov of the pig iron of Dramhon^

Mr. Vauquelin having found oxide of manganese, chrome, P'g non of

phosphoric acid, and earths, in the scoriae of the refining

furnace, it was natural for him to infer, that he should find

the same substances in the pig iron ; since it is this, that

furnishes these scoriae, at least for the most part, in the

process of refining. Tl^ls fact was fully confirmed by ana-

lysis.

He proceeded in the following vvay. Ten gram. [154"5 Analysed.

gvs.] of gray pig ivoii of Drainbon reduced to filings were

dissolved in sulphuric acid diluted with six parts of water.

The hidrogen gas evolved during the solution was collected. A. very fetid

It had an extremely fetid smell, very much resembling that
*'

*" * '

of rotten garlic ; but still more that of phosphuretted hidro-

gen gas, though it had a certain pungency, which the phos-

phuretted hidrogen has not. The nature of this gas will be

noticed presently.

The residuum was of a very deep black, and diffused an Residuum.

extremely strong smell of phosphorus. It weighed 53

cent. [8*2 grs.] or a little more than a twentieth of the iron

employed.

The upper part of the bottle in which the solution was Oil formed.

made, and the tube through which the hidrogen had passed,

being so greasy that water would not adhere to them, Mr.

Vauquehn suspected, that oil had been formed ; a fact first

announced by Mr. Proust a few years ago on a similar oc-

casion, and vvhich Mr. Vauquelin adds he had himself ob-

served before that, v/hen dissolving certain kinds of tin.

To know whether any of this oil remained in the resi- I^esiduum

duum of the pig iron dissolved in the sulphuric acid, ^1^110^3100110/

boiled it with highly dephlegmated alcohol, and filtered the

liquor hot.

This alcohol became milky on the addition of water ; and more oil ob-

being exposed to a gentle heat, drops of oil separated from

it as the alcohol evaporated. This oil was clear and trans-

parent ; it had a slight yellow tinge ; and its tasie was hot

and a little pungent, it appenved to be of a middle kind

between the volatile and fat oils.

After
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After the oil it contained was separated from the resi-

duum of the pig iron, this residuum was deflagrated in a

silver crucible with a little very pure nitrate of potash, the

matter was washed with distilled water, and a light yellow

liquor was obtained. This was mixed with a solution of the

nitrate of ammonia, to precipitate the silex and alumine

presumed to be contained in it; and a small quantity of

these was separated. Limewater added to the filtered li-

quor formed in it a copious precipitate, which had all the

characters of phosphate of lime.

To ascertain whether there v/ere any chrome in this li-

quor, it was first boiled to volatilise the ammonia, and a few-

drops of nitrate of mercury were added, which was preci-

j»itated of a brown yellow, in consequence of a little lime

remaining. This precipitate however gave a green colour

to borax, which proves, that it contained chrome.

The lixivium from the residuum of the solution calcined

with nitrate of potash then contained phosphoric acid,

chrome, and silex mixed with a little alumine. There was

likewise in it an atom of manganese.

The residuum having been thus treated and lixiviated

was in the form of a reddish powder, which was dissolved

for the greater part by muriatic acid. There remained how-

ever a small quantity of grayish matter, which was silex

mingled with chrome, for it gave a very decided green po-

lour to borax.

The muriatic solution contained a great deal of iron.

It assumed the consistence of a jelly on evaporation,

which demonstrates, that it contained silex ; and it is pro-

bable, that a little chrome and manganese too were con-

cealed in it.

Jt appears then, that this pig iron contains, beside car-

buret of iron, phosphr.ret of iron, manganese, chrome, si-

lex, and alumine. Next to the iron and carbon, it appeared

to Mr. Vauqueljn, that the phosphorus was most abun-

dant. It is then in the residuums of the solutions of pig

and bar iron that we must htniceforward look for phospho-

rus, rather than in the solutions themselves, as has hitherto

been done. Probably the neglect of examining these resi-

duums with sufficient attention is the reason of our re-

maining
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maiiiing so ignorant of the causes of the bad quality of

iron.

Mr. Vauquelin however admits, that there is likewise a Phosphorus.

small quantity of phosphorus converted into acid, and dis-

solved in the liquor, probably in the state of phosphate of

iron, by means of the sulphuric acid. It appears to hinj,

that, when the sulphuric acid is less diluted with water, a

larger quantity of phosphorus dissolves in the liquor. To
separate this })hosphate of iron, he dilutes the solution with Separation of

seven or eight parts of water, and mixes with it carbonate ^^®. Phosphate

of potash, till almost the whole of the acid is saturated, A
white precipitate is formed, more or less copious according

to the kind of iron employed ; and at the expiration of a

few days it grows yellowish. This precipitate, washed and

dried, he treats with potash in a silver crucible at a red

heat: he then lixiviates the matter with water, and, after

having saturated the liquor with nitric acid, and boiled it to

expel the carbonic acid, he adds limewater, which commonly
forms a white flocculent precipitate, or semitransparent if

phosphoric acid be present.

He has likewise found a large quantity of chrome in tlie Chrome oxi-

precipitate produced by carbonate of potash in the solution ge^ized and

of pig iron by sulphuric acid. It follows therefore, that
su\^^°h uricTcid.

chrome as well as phosphorus is oxigenized and dissolved in

sulphuric acid.

It is advisable to test the alkaline liquor with nitrate of Caution.

ammonia, previous to saturating it, in order to know whe-

ther it hold any silex or alumine in solution. If it do, a

sufficient quantity should be added to precipitate these

earths, after which they must be separated by the filter:

for without this precaution they would be precipitated by

the lime, and might be mistaken for phosphate of lime.

Mr. Vauquelin has found very evident traces of this salt in

the pig iron of the works atDrarnbon, though he employed

sulphuric acid diluted with six parts of water to dissolve it:

there was much less however, than remained in the residuum

of the solution. This was the only kind of pig iron he ex-

amined, but he conceives it probable, that all the irons

from bog ores contain the same foreign matters.

VI.
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VI. ExarrAnadon of the bar iron of Dramhon and Peames,.

Colt! short iron Mr. Vauqnelin dissolved 5 gram. [77*2 grs.] of cold short
""^^^

• iron of D'-arabon in sulphuric acid diluted with five parts of

Hidiogen gas. water. He collected the hidrogen gas, that was evolved of

during the dissolution, and found it to have exactly the

same smell as that of the gas from the pig iron, but not

quite so powerful.

Jtesidirtim. The Tesiduum left by these 5 gram, was much less co-

pious than that of the pig iron, and appeared likewise nnt to

be of so deep a black. While it was wet it emitted a vety

strong fetid smell, analogous to that of hidrogen gas. It

weighed 1.5 cent. [2*3 grs.], amounting to 3 per cent. The
solution of the iron had the sau>e smell, which was not dis-

sipated but by evapo-wtion.

Thiosphorus. A few particles of this residuum, thrown on a burning

coal, emitted a white vapour, with a SHiell resembling that

of arsenic and phosphorus. Heated red hoi in a silver cru-

cible, it burned>^with flame, and left beiiiud a yellowish

powder. This was mixed with a little caustic potash, cal-

cined, and lixiviated. The liquor being filtered, saturated

with nitric acid, and subjected for a few minutes to heat,

limewater was added, which threw down a white flocculeiit

precipitate, consisting chiefly of phosphate of lime, but

with an atom of silex and perhaps of alumine.

It is certain from these experiments, which Mr. Vauque-

lin repeated several times, that the iron of Drambon,

though it is considered as of pretty good quality, contains

very perceptible traces of phosphorus. He likewise found

some slight traces of it in the solution by sulphuric acid.

IronofPesmPs The iron of Pesmes atibrded nearly the same results.

of better quali- The residuum however was less by one half, amounting only
^*

to 1| per cent; and it contained less phosphorus. This

iron is very tough, and is reckoned one of the best in

Franche-Comte.

VII. Of the hidrogen gas.

The fetid hi- Various experiments, which Mr. Vauquelin made by the

drogen gas. ]^elp of oxigenized muriatic acid on the hidrogen gas evolved

ftom
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from the pig and bar iron, leri him to conclude, that phos-

phorus is the chief cause of its fetid smell.

VliF. Recapitulation and inferences..

From the experiiuents I have related, says Mr. VatKjae- General coa-

lin, itfoliows: elusions.

1. That the five sorts of bog ore I anal3'3ed are composed

of the same principles, which are, beside iron, silex, alu-

miiie, lime, oxide of manganese, phosphoric acid, magne*

sia, and chromic acid.

2 That the tive sorts of ore having been taken at a ven*

ture from places tolerably distant from each other, it is pro*

biible, that all ores of the same kind contain the same

substances-.

3. Tiiat tiiese ores want only nickel, to contain the same

substances, as the stones that have fallen from the atmo*

sphere.

4. Tiiat part of these subslances remains in the pig iron,

and probably in larger cjnaatity in cast iron, which may be

the caase of its greater hardness and brittleiiess.

5. That the greater part of these substances is separated

during the reiiiiitig of the pig iron, when this operation is

well executed ; since they are found in the scorix, and in

the sublimed iron that udheres to the insides of the chim-

neys of the retiniug furnaces.

6. That traces of them however are found in bar iton of

good quality ; and that probably chrome, phosphorus, and

manga iiese, are the chief causes, that rtnder iron hot short

or cold short.

7. That the process of refining merits the greatest atten- The quality of

tion from iron-masters ; since it appears, that the good qua-
on"ts refining

lity of iron depends 6a its skilful execution.

8. That the presence of phosphorus and of chrome is to

be sought for not in the solutions of pig and bar iron alone,

b^it also in the residuums of their solutions,

C). That by the union of hidrogen and carbon during the

dissolution of iron, and particularly of gray cast iron, an oil

is formed, which, in conjunction with a small quantity of

phosphorus, communicates a fetid smell to the hidrogen gas

Ihat dissolves theim

10. That
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10. That it is to these two substances the hidrogen ga&

owes its properties of burning with a blue flame, and being-

heavier than when pure.

1 1. Lastly, That the oil and the phosphorus are separated

from the hidrogen gas by oxigenized muriatic acid, which

destroys them.

VI.

Qn the Madderivg of Cotton and Linen Thread, and Di/eing

fhein Adrianople Red and otherfixed Colours; and on Spou"

taneous Lifiammaiions : by John Michael Haussmann*.

Fixing colours ^-^ order to proceed to the dyeing of cotton and linen
•u thread.

, , ,,
'

n n % % i • • ,

thread all sorts oi used colours, nothing is necessary, but to

fix on the thread, in any manner whatever, more or less

aUimine, after having given it a slight coating of oil. The
complete success of the result however depends on certain

modihcations to be observed in the processes.

The various -experiments I had made in the art of dyeing

had rendered me so familiar with trials on a small scale, that

at length I found none of them fail. It is not till since my
paper on maddering was published in the Annales de Chi-

Oilsdonot re mie, that I experienced difficulties in the application of oils,

ma 1. HTxed ^hen operatiny in a larger way. The linseed oil, which hadwuh alkaline * °
. . ...

solution ofaiu- always afforded me a milky mixture in limited proportions
iwiriesowellin ^^^^ jj^g alkaline solution of alumine, then speedily separ-
large quaati-

, c •

l j r

jies. ated, when I was desirous of making a pretty large stock,

and the impregnation of the skeins became impracticable

under these circumstances. It was the same with all the

Fish oil best, other fat oils: fish oil, indeed, continues mixed a pretty long

time, but its smell is too offensive.

Drvinp oils To remedy the inconvenience of the separation of the oil

fc^e wi. isuc-
j^ ^i^g alkaline solution of alumine, I had recourse to drying

oils, or those boiled with metallic oxides. Linseed oil,

boiled with ceruse, minium, or litharge, by means of water

* Annales de Chimie, vol. XLVllI, p. 233.
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to prevent its combustion, dissolves a good portion of oxid«

of lead, and continues mixed with the alkaline solution of

alumine in a milky form, as long as is necessary for the im-

pregnation of the skeins. If this mixture be used in the

proportions and manner pointed out in my memoir, and fol-

lowing strictly in every other respect the process as I have

described it, fine and permanent colours cannot fail to be

obtained. However, notwithstanding the Himplicity of the But dangerouw

process, I can no longer recommend its use, because it has

exposed me to the danger of a fire, and I will relate in what

way.

In order to see whether red cotton, which was not suffi- Cotton thus

ciently fixed, might be rendered so by impregnating it with
i^,'k^ff,-e^spoa.

a mixture of an alkaline solution of alumine and boiled Im- taneously.

seed oil, containing an excess of the oil, drying it, and then

boiling it a very long while in bran water, I mixed the alka-

line solution of alumine in the proportion of an eighth, a

twelfth, and a sixteenth of boiled linseed oil. With this

mixture I impregnated a few hanks of dyed cotton, which,

after being left to dry a whole summer's day in the open

air, were laid on a rush bottomed chair; that stood in the

window of my closet. Finding myself indisposed that day,

I went to bed at seven o'clock. My children went into my
closet for some papers, an hour after I had left it, and per-

ceived no heat or smell in the cotton, to indicate a com-

mencement of burning. All the workmen had gone to bed,

and were fast asleep, when one of the watchmen of the

bleaching ground, seeing a great light in my closet, gave

the alarm of fire, and roused us all between twelve and one

o'clock. My sons, knowing that I was not able to get out

of bed, and unwilling to lose time in searching for the key,

broke open the door of the closet, which was in a detached, »

uninhabited building. They went in, notwithstanding the

thick smoke and insupportable smell of the oily combustion

;

and found the chair with the cotton burning so furiously,

that the flames rose to the ceiling, and had already cracked

the glass, and set fire to the window-frame. They at once

presumed, that this commencement of a fire could proceed

«nly from the spontaneous intiamraation of the cotton im-

pregnated
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precfnat^d with boiled oil, since no one ever went into the

closet with a lig^hted pipe, or any thino^ else burning.

This not be- ^^ J found, that several persons belongin<>- to the nrianu-

jjy^
factory did not credit this explanation, I again impregnated

Tried again, a few dozen hanks of some old cotton, that had not been

well dyed, in the same manner as 1 had done the cotton

that was burned. These I set to dry in a simi ar manner in

the open air; and as it threatened to rain, ordered them to

he hung upon a line under a penthouse, directing one of the

watchmen to look at it every quarter of an hour during the

night, and throw it into a bucket of water, as soon as he

perceived it begin to heat. Bui this man could not believe

the possibility of the cotton's taking tire of itself, as he af-

terward confessed to me, and walked through the ixianufac-

Tookfireas tory without once looking at the penthouse. At length

before. however he returned to lie down, and found by the great

light he saw, that what 1 had foretold in case he wos negU-

gent had taken place. Finding the cotton as well as the

line was burned, he took the bucket of water to extinguish

the posts, which were already on fire.

Experiments Though these two accidents did not at all surprise rae, I

on ?pontaneous could the less forgive myself for the first, as, in order to pre-
com ustion.

^^^^^ similar accidents, I had made some experiments on

spontaneous combustions at a public house fifteen years be-

fore. On that occasion 1 had spoken of the probability of

fires being occasioned by heated substances, or subbtancea

that have a tendeticy to heat, and which are thoughtlessly

Substances li- V^^ ^'^ places capable of being set on fire. The substances

able to u.
J mentioned to those of the company, who were not suffi-

ciently acquainted with the phenomena of spontaneous com-

bustion, were roasted coffee and chocoiate nuts; fermented

plants; ointments made with metallic oxides put hot into

wooden barrels ; bales of raw cotton, as well as woollen

yarn or cloth packed up warm, and even linen when ironed,

and put away i a drawers yet hot; and lastly substances of

every kind impregnated with boiling oil, as silk or cotton.

^ . .,1 showed them besides, that in all circumstances where the
Owing to rapm
attraction of oxigen of the atmosphere is rapidly attracted and absorbed
oxjgen.

|jy ^^^y eause, the caloric or heat, which serves as a base to

the.oxigen, and gives it the properties of a gas, is given out

in
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in such abundance, that, if the absorbing substance be ca>»

pnble of taking fire, or surrounded by inflamtr.able matters,

spontaneous combustion will take place.

To confirm -what I had said of the theory cf these sorts Experimentsin

of combus'ioBS to those present, v^^ho were not familiar with j^j^
^ ***

chemical opeiations, I performed the following experiments.

1. The inflammation of a mixture of sulphur and iron

filings kneaded with water, 2. That of boiled liniieed oil

by highly concentrated nitric acid. 3. That of phosphorus

by atmospheric air, as well as in pure oxigen gas, placed for

this purpose on a china saucer overboiling water, in order to

separate its particles by fusion without having recourse to

rubbing it. 4. That of phosphuretted hidrogen gas by the

contact of the atmosphere, an imitation of the Jack with a

lantern. 5. The combustion of pyrophorns, thrown into

the open air, and into pure oxigen gas. 6. The reduction

of roasted bran, put hot into a coarse bag, to an ignited

coally mass by the action of the atmospheric air.

I was not ignorant, that essential or volatile oils become Attraction of

resinous, and that drying oils boiled with metallic oxides °^'g^" ^5- ^iJ*»

grow thick and even hard by their combination with oxigen ;

and this was the reason why my hanks of cotton impreg-

nated with a mixture of boiled linseed oil were exposed a

whole day to the air, hnng separately on poles: but I sup- That in the

posed they were then saturated with oxigen, and conse- ^^'^^*^" '"PP<>-

quently incapable of occasioning the least accident. I felt rated with ii.

myself so secure in this respect, that I have several times

dried a great deal of oiled cotton in hot rooms; and it was

owinc; to chance alone, that it was never put together, till

the moment when it was washed in order to he dved. It is Owing In part

possible however, that the proportiotj of a thirty-third part of perhaps lo &»

boiled linseed oil mixed with tlie alkaline solution of alumine oi7!i!^pioye4.

might be insufficient, to excite spontaneous combustion in

the hanks put together after being- dried. If therefore a pxecaudao,

person were inclined to employ a mixture of boiled linseed

oil and the alkaline solution of alumine, on account of the

simplicity of the proce^, he should take the precaution, to

let the hanks remain spread separately on the poles, till the

instant of their being washed previous to dyeing ; which, in

conjunction with the brightening, would i-emove all the ex-

cess
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cess of oil, leaving none but what was completely saturated

with oxigen, and then there would be nothing to feav.

Simplest Since the publication of my memoir, I have likewise

Adrianople Satisfied niyself, that the simplest brightening for Adria-

red. nople red, by which the brightest and most lasting colours

are procured, consists merely in boiling for a very long

while with bran-water in a covered boiler, with a tube in the

middle of the cover, to let out the steam, and prevent the

bursting of the vessel. Care muft be taken hovvev^er, to

change the water as oft^n as it grows red, which will be two

or three times in the beginning of the boiling; otherwise

the thread would be continually taking up the dun particles,

which the bran-water had removed, and a bright colour

could not be obtained.

Process with- All danger indeed might be avoided, without much de-
out anger.

y^aj-Jon from the simplicity of way process, whether the hanks

were heaped up or not. Nothing more is necessary for this,

but to give it a coat of olive oil in a very attenuate state, at

two different times, after having well steeped it in an alka-

line lixivium, washed, and dried it. For this purpose a

lixivium of the subcarbonate of potash or of soda is to be

made of the strength of 1° or 1
1° on the saltpetre areometer.

This must be tried, by mixing with it a few drops of olive

oil, to see whether these produce a milky mixture, or rise

and float uncombined on the top; for as the alkali may
contain more or less foreign matter, t!ie lixivium must be

weakened, or strengthened by au addition of alkali, as it is

absolutely necessary, that it should assume a milky appear-

ance on the trial with oil. When the lixivium is of a proper

strength, thirty-two parts are to be mixed with one of olive

oil, at first by little and little, and afterward more quickly,

stirring it continually the whole time. This milky mixture

keeps pretty long, and if the oil begin to rise to the top in

the form of cream, the mixture must be stirred afresh. The
impregnation of the thread ought to be entrusted to work-

men who are most expert^in this process, because the accu-

rate distribution of the oily parts has great influence on the

evenness ofthe colour. Each workman should take only asuf-

ficient quantity of the milky mixture in any kind of vessel,,

.
80 as to be able easily to work it with all possible dexterity

as
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as many hanks as he can wring out with facility. Thus he

will ^o on, taking constantly the same number of hanks,

and the same quantity of milky mixtvire. What he wrings

out he will put into a separate vessel, and restore to it by his

eye the quantity of oil the thread has absorbed^ if the trifling

value of this residuum, which will contain but little oil, do

not induce him to throw it away. The impregnation may be

performed in the whole quantity of milky mixture, but then

the quantity of olive oil, that the hanks have absorbed, will

continually require to be replaced by the eye, as soon as the

intensity of the milkiness appears to be diminished : the art

of doing this however is easily acquired by practice. After

having dried all the hanks together, they are to be impreg-

nated a second time, in the same manner as before, but

without washing them first: and when they have been again

dried, they may be impregnated without previous washing,

once, twice, or three times, with the pure alkaline solution

of alumine without oil, in the manner described in my me-

moir. When they come to be dyed the colour will be more

or less deep, in proportion to the number of impregnations.

To obtain light tints however, and at the same time even. For light tints.

it is better to impregnate them three times, weakening the

alkaline solution of alumine proportionally. The thread

might also be impregnated with this solution, either strong

or weak, three times following, without previous washing

;

which would greatly diminish the number of operations, that

are certainly tedious and troublesome: but in this case the

solution must be examined from time to time, to see whether

what the impregnated and dried thread discharges into it

do not render it too strong.

On redyeing red colours, it must be recollected, whether Redyeing reds.

they were brightened by boihng in bran-water, or by means

of soap and alkalis. In the first case they grow deeper by at-

tracting the colouring particles of the madder ; in the second

they are weakened, and lose their excess of alumine, without

which repeated dyeing produces no effect. The removal of

this excess of alumine may be prevented, by substituting for

soap and alkalis, in order to produce crimson tints, a portion

of the alkaline solution of alumine, which is to be ad^ed to

the bran-water toward the end of the brightening. The Real Adrian-

Vol. XXI—Sept. 1808. E true



50 ON ADRIANOPLE REP, &C.

ople reds re- tiue Adrianople reds become much deeper on dyeing again,
dyed are ^ ^^.^ ^}-,g^j browned by the test of boilinc? in a lixivium of
browned by t^ ^ i ^ i i i • 7
lie. wood-ashes. Before they are redyed, this changes thenj very

little. In general reds are browned to move or less disad^

vantage, in proportion to the longer or shorter time they

Turks use fish have been boiled in the brightening. As the real Adrian-

oi'- ople reds have a strong smell, the Turks perhaps use fish oil,

which they add directly to the alkaline solution of alumina,

or mix with a very weak lixivium of alkaline carbonate.

Process admits 1''i<^ processes for Adrianople reds may be infinitely va-

of great varia- ried; for in whatever manner, and by whatever acid or alka-
tions.

jj^g solvents the alumine is fixed in the thread, after having

given it a slight coating of any ki^ of oil, we cannot fail to

obtain reds more or less bright, in proportion to the care em-

ployed in maddering and brighiehing.

Oils mix with ^^^^ reason why the oils, which very easily combine with

a weak solution caustic alkalis and form soap, d© not mix with concentrated

bonate'not lixivia of alkaline carbonates, while with the same lixivia

with a strong, greatly diluted they form a kind of artificial milk, appears

to be the more difficult to explain, as we might at least sup-

pose, that there is a tendency to combination in these milky

mixtures. A simple suspension of the integrant particles

of the oil, that should take place in the diluted lixivium

preferably to the stronger, is not more explicable.

It remains for me to apologize for a misstatement I had

reeled. made with regard to the fabrication of the true Adrianople

red cotton used in the manufactories. What was shown to

me was of very inferior quality; but I have since seen, some

of the finest and most permanent dye : hence I conclude,

that the manufacture of the Turks, like that of all other

nations, is according to the price the purchaser will give for

it.

^ , , I must not omit to observe likewise, that among the cot-
Query whether

, ,
•

i i i i

soda tend to ton 1 had burned, there was some both times, that had been
produce the impregnated with the mixture of weak lixivium of carbo-

combustion,or nate of soda and boiled linseed oil in the proportions of an
alumine to pre-

gjgi^tl;,^ a twelfth, and a sixteenth part. It remains to be

proved, whether this cotton will take fii,e sooner than that,

which is impregnated with a mixture of the alkaline solu-

tion of alumine and boiled linseed oil in the samepraportion?.

As
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J^ 1

As this last mixture is capable of attracting in some degree

the liurnidlty of the air, I should rather think, that the cot-

ton treated with the Hist is more liable to take fire*.

The experiments 1 have continued to make on the use of ^" sallinc: per

galls, in the manufdf ture of Adrianople red, lead me to be- alumuie fonn-

lieve, that the alumine is fixed in the cotton in consequence <^'^h and after

of the formation of a gallate of alumine, from which the ^Vjg ^i]^^^^^

gaUic acid is afterward attracted by an alkaline carbonate

previous to the dyeing. As soon as I have satisfied myself

of tlie truth of this supposition, I will not fail to publisli an

account of my experiments.

VIJ.

Account of Inventions Jbr equalizing the long and fiort Arcs

of Vibration in Timekeepers ; 6^ Mr. Wilham Hardy,
No. 29, Coldbaih Squaref.

'

Jl HE equalization of the time of different arcs of vibra- Equalization

tion of the bain nee of a time keeper havinor lately ffiven rise ^^ ^^^'^ "^ ^''

11- • T 1 r,-> p 1
* bratl.n effect-

to much discussion, I beg leave to ofierfor the approbation ed three ways.

of the Society three different modes of obtaining- this end.

The first method is by a straight spring placed edgewise ist method.

acrossthediameter of the impellent pallet a. Pi. I!, fig. 2 and

3, and screwed at the end opposite to the direction of the /

wheel, on its approach toward the centre of this pallet ; at

the other extremity of this spring is a flat face, or curved

surface, to receive the approaching tooth of the escape

wheel, which gives the impulse; this spring acts between

two pins placed in the pallet near its end. By reducing

this spring to a certain degree of strength, so that it may
yield a little to the force of the wheel in giving the impulse,

the different vibrations will be performed in the same time;

but the proper degree of strength can only be determined by

repeated trials. This method possesses besides this farther Advantage.

advantage, that the acting surfaces are not so liable to be in-

* Perhaps not, for this very reason. T.

+ Transact, of the Society of Arts, vol, XXV, p. 113. The silver

medal of the Society was voted to Mr. Hardy for this invention.

E 2 jured
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2d method i

3d. metiiod.

MODES OF EQUALIZING ARCS OF VIBRATION.

jured by the drop of the wheel upon the spring, as upon a

solid surface, nor the vibrations of the balance so much dis-

turbed by the impnlse.

The second method is by a straight spring b c, fig. 1 and 4,

screwed to the under part of the cock, placed edgewise and

diametrically over the cylindrical spring, and having apiece

cut out to clear the arbor of the balance. This straight

Spring is at one extremity fastened to the end of the pendu-

lum-spring, and, at the other extremity, its elasticity is re-

duced so as to yield a little before the pendulum-spring

operates. On the opposite of the cock, where the spring is

screwed, is fixed a stud d projecting downward,and having a

slit to admit the small piece at the end of the spring b. On
each side of this slit is an adjusting screw e e, the points of

which face each other, and are placed so as that the spring

may move equally between them from its point of rest. The
action of the spring between the adjusting screws requires

to be somewhat less than the angle of escapement. Let the

balance be made to vibrate, so that the straight spring may
move up to the adjusting screws upon each side, and no far-

ther; being weaker than the pendulum-spring, its exertion

will be less ; hence the time of the vibrations will be pro-

longed, but as they increase, the exertion of the pendulum-

spring will commence and progressively accelerate them, and
this acceleration will always be in proportion as the exertion

of the pendulum-spring is to the action of the straight

spring between the two adjusting screws. Thus it will al-

ways counteract the accelerating efi^ect of the escape-wheel

in the small arcs of vibration, so that the whole of them

shall be performed in the same time.

The third method is by connecting a piece of short spring-

wire to the pendulum-spring by a small piece f, fig. 5 and

6, with two holes; pinning the two springs together about

half a turn from the stud of the pendulum-spring; and

clamping the other end of the short spring at its natural

point of rest to a sliding piece, g, which projects out from

the pendulum-spring stud. By this manner of fastening,

both springs will act together, and each will retain its na-

tural point of rest; but by moving the sliding piece, which

clamps the end of the short spring, and placing the spring

a little
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a little on tlie strain, in opposition to each ptliei-'s exeTtion,

the point of rest of both springs will be destroyed. Thus
by producing this counteracting force in the two springs at

the lowest point of vibration, the accelerating effect of the

escape wheel upon the balance in the small arcs of vibra-

tion will be corrected, whereby the whole of them will vi-

brate in equal time.

Extract of a Letter from Captain William Brown, addressed

to Mr. John Nichols, Millpond-bridge, Bermondsey.

Respecting the chronometer which I purchased from Mr. Testimony of

William Hardy last year, the jolting of the coach in the
^n^J'^f^'J,™*

conveyance to Liverpool altered its rate of going to 34" slow, Hardy's chro»

which rate it continued so exactly, that in making Cape de
"'*'"^*^'^-

Verd, on the coast of Africa, (the longitude of which has -^'

been correctly ascertained) in 24 days from Liverpool, and

carefully measuring my distance from the Cape, I could not

discover it to have deviated from the rate, say 34" slow,

one second in the whole time ; and I have every reason tp

believe that it continued the same rate, until ray niisfortune,

when it got imraerged in sea-water, having lost my ship on

a shoal five or six leagues from the Riopongas, this dange- Danfrerous

ous bank not being laid down correctly, or the latitude or * *** "

longitude given in order to avoid it.

VIIL

Description of a Compensation Pendulum for a Clock, or

Timepiece, with Experiments. By Mr. Henry Ward,

of Blandford, in Dorsetfhire*,

SIR,

H.EREWITH I send you a new compensation-pendu- New compen=

lum, which I beg you will lay before the Society of Arts for
J^'J°"

P'^"^"*

their inspection. I trust their liberality will be equal to the

advantages that may be seen to rgsult from it, together with

their consideration of the pains I have bestowed in making

* Trans, of the Society of Aits, vol. XXV, p. 1 16. "^he silver medal

•f the Society was voted to Mr.Ward.
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it. It has cost me much labour, time, and expense; in«

deed, it has occupied almost the whole of my attention for

the last nine months.

If any objections should be made to it, I will endeavour

to answer them, and make any further experiments re-

quired.

I am Sir,

Your obedient servant,

HENRY >VMRD.

nescriii-tion of

it.

Its action.

Smeaton's ex-

pansion table

used.

PI. II, fScf. 7, h h i i, are two fiat rods of iron or steet,

about half an inch wide, and an eiMbth of aa inch thick.

k k is a rod of zinc interposed between then>, and is nearly

a quarter of aji inch thick. The corners of the iron rods

are bevilled off, that they may meet with less resistance

from the air; and it likewise gives them a much lighter ap-

peal ance. These three rods are kept together by means of

three or four screws ////, which pass through oldnng holes

in the bars h h k k, and screw into the rod i i. The rod h h

is connected to the rod k k by the screw yn, which I call the

adjusting screw. This screw turns in the rod h h, passes

thiOLigh the zinc rod A; A;, and screws into the iron rod / f.

The rod i i has a shoulder at its upper end turned at right

angles, and^ bears on the top of the zinc rod k k, and is sup-

ported by it. It is necessary to have several holes for the

screw m, in order to adjust the compensation. See fig. 8.

Now it is evident, that if any degree of heat or cold be
applied to this compound rod, the one of zinc expands and
contracts as much as the tv;o iron ones together ; the dis-

tance from the point of suspension to the centre of oscilla-

tion therefore must remain the same.

In proportioning the length of the rods, I made use of

Mr. Smeaton's table of expansion of metals, in the 48th

vol. of the Philosophical Transactions : where he sh by
experiments made with a pyrometer, that the expansion of

iron is to that of unhauiniered zinc, with the same dcTee
of heat, as 151 to 353, and to that of zinc hammered half

an inch per foot, as 151 to 373. This great expanding pror

lerty.
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perty of zinc renders it in theory extremely fit for the p«rr

pose of compensation in a pendulum, and I was desirous of

knowing if it would answer in practice, and likewise the

exact proportion, that was requisite to answer the intended

purpose.

I made two regulators, the pendulums of wliich were Two regulators

composed of iron and zinc, as above described ; with this ™^ ^ "^^ ^"'^

'

difference, however, that one had a detached scapement of

a particular construction ; the zinc rod was not hammered,

the ball of a lenticular form, and weighed twenty pounds,

its arc of vibration nearly five degrees. The other had a

simple remontoiring scapement, the zinc rod was hammered
half an inch per foot, the ball, of a spherical form, weighed

forty-six pounds, and vibrated two degrees and three quar-

ters.

These regulators were both placed in the same room, and

their cases firmly fixed to the wall; the pendulums were

suspended from a stout brass cock, screwed to the back of

their respective cases. In the inside of each case, and im-

mediately behind the pendulum rod, was hung a thermo-

meter, for the purpose of comparing the degrees of heat.

1 adjusted them to mean time nearly by corresponding alti-

tudes of the sun. After having compared them together Difference of

for several days, I found, that the one which had the ham- Ser^g'^Xr
mered zinc rod went somewhat faster when the air of than Mr.

the room was heated by a fire in the grate than the other ^^"J^^'o"'^
^^"

did. Hence I concluded, that the difference of expan-

sion of hammered and unhammered zinc was greater

than Mr. Smeaton made it, at least it appeared so in this

instance.

But to determine whether the length of the hammered Contrivance

zinc rod was accurately proportioned to that of the iron
^'^''

'^'^*^'?S
J^®

11- J • L I 1
air round the

ones, without being obliged to wait that length of time hammeped zinc

that nature would require to produce a sufficient alter- '^"'^•

ation in the temperature of the air, I proceeded to make the

following experiment: I caused to be made a tin tube six

feet long, and two inches and a half diameter at its larger

end, from which it gradually tapered to the other, which

was only half an inch diameter. Within the case, and as

far from the pendulum as possible, I placed this tube; the

smaller
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smaller end was carried through a hole in the top of the

case, and projected a few inches above it. In the lower

end of the tuhe was inserted the nozzle of a lamp, and im-

mediately under it, in the bottom of the case, was a bole of

an inch diameter to supply the lamp with air. By this

means the tube would communicate as much heat to the

internal air, as to raise the thermorneter about tnirty-five

degrees.

Previous to the lamp being put into the case, I made both

pendulums vibrate exactly together, and after an interval

of twenty-foar hours, the one with the hammered zinc rod

had gained, as near as I could judge, one tenth of a second.

The mean height of the thermometer was tifty-three

degrees. 1 now lighted the lamp, and in about four hours

every part appeared to be thoroughly heated, and the ther-

mometer arrived at its maximum, which was eighty-eight

degrees; at this point it continued with little variation.

The motion While the heat was increasing I found the motion of the

acceleraiea. pendulum was accelerated. 1 again made them beat ex-

actly together, and in about ten hours after, the heated pen-

dulum had gained one second; the thermometer in the

other case continuing nearly the same. The lamp was then

taken out, and as soon as the parts were cooled, and both

thermometers showed the same degree, I adjusted the beat

of the peiidulums as before, and, nt the end of twetjty-four

hours, I found the pendulum that had been heated kept

precisely the same rate as it did before the experiment was

made.

Thependulum By this experiment the zinc rod was evidently too long,

adjusted afresh,
jj,^J that by a considerable quantity. The pendulum was

then taken down, to have move holes made for the adjusting

screw, and after many repeated trials vvith the lamp and

tuhe, as before^ 1 found the length of the zinc rod to be 22

Ratio of ex- inches, and consequently the length of the iron ones toge-

p^nsion be ^her ^Q'^Z + 24 :=: tl 'i inches, or, the expansion and con-
twertii iron and . • ^ , ^ ^ • i i i i <• • i

hammered traction ot non to ti:at or zinc nammered halt an inch

2inc. pel- foot, as J5l to 420. "

When the air
Having thm> far satisfied myself with the hammered zinc

wasrarified tlie rod, 1 |.r()ceede(.»l to make similar trials with the one that
»-^co{vibrmon ^^^ unhammered; in doing which,a circupsi^ce gccorred,,

"•
'

^'
"

that
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that I cdnnot account for ; when the air in the case was rati-

fied by means of the lamp and tube, the arc of vibration

would be about half a degree less than it was before the

lamp was applied, which is directl)' contrary to what I should

expect would have taken place. I afterwards found, that

the other pendulum was affected the same way, but in an

extreme small de^gree, which, without doubt, was in conse-

quence of the ball being much heavier, and vibrating a

smaller arc. In taking the rate of the clock when the lamp

was in the case, I at first computed from theory the errour

that would arise by such a d.minution of the arc, and al-

lowed for it accordingly ; but doubting whether the unlock-

ing of the swing wheel might not form a decrease of velo-

city in the pendulum, and have a greater tendency to retard

its motion, I therefore thought the experiment would be

rendered more accurate, if the maintaining power was in-

creased until the arc of vibration should be the same. Af- j^^ Smeaton's

ter several trials, I found the length of the unhammered ratio between

zinc rod to be about twenty-nine inches, whicTi agrees
hammered"'i

pretty nearly with Mr. Smeaton's experiments; that is, in near the truth,

regard to the relative expansion of iron and unhammered

zinc.

The zinc rod of the pendulum, which I here send to the Farther ham-

Society of Arts, was hammered three quarters of an inch "^''^""g ''^e

„ ,, ,. . ... Till ^'"^ makes no
per foot; and by making experiments with it as 1 had done alteration,

with the other two, I found the length of it to be twenty-

two inches, which is exactly the same length as the one that

was hammered half an inch per foot, so that it seems no-

thing is gained after hammering it to a certain degree; but

I cannot think, that any rule can be laid down to enable us Quantity of

to iudge of the degree of expansion that will take place '',^'^*'^'°" '^y^

... • ^ r u ^ p .L • t
,lhe hammer

With a determinate increase oi heat, trom the quantity that no rule.

is extended by the hammer; much depends on the degree

of curvature and polish of the stake and hammer, and pro-

bably on the healing pf the rod at the time; for it is neces-

sary to heat it a little hotter than boiling water, otherv/ise it

will crack in hammering.

In all these experiments it is to be understood, that Ball suspended

the ball of the pendulum was suspended by its centre ;
'^J'

^'^ '^•*?'^®»

]t)Ut if the batt be made to rsst oa it» lower edge, the

expansion
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expansion and coiitvaction of it must be taken into consi-

deration.

Sannosed ob- ^^ ^^^ ^^*^" ^^^ opinion of some mecbanists, tbat zinc is

jeciion to zinc an unfit substance for a compensation-pendulumj because
unfounded. ^^^ |^.,^,g thou-ht it too soft for tbe purpose, and that af-

ter bei.ig bealed or cooled to a considerable degree, it does

not return to its orij^ynal dimensioos. If that was really

the^ease, no doubt but it would be a general one common
to all metals in a greater or less decree; but from the ex«

perimeats and observations I have made on zinc pendulums,

I am fully satisfied there is no foundatioiv whatever for

Pcndulnm at
such an opinion. Some time in tbe latter part of last sum-

fc'ist continually mer, I however noticed a circumstance, that made me doubt
retar e ,

^^le matter—for when I first uaed my zinc pendulum, I never

could bring the clock to keep the same rate two days toge-

ther, but it was continually retarded, whether I used the

lamp or not; and had I not before observed a similar effect

on a lever pendulum, that was made of brass and steel, I

Tin? common should have ascribed the cause whotly to the softness of the

toothers. zinc rod ; but by constantly comparing its daily rate with

one that had been going a longer time, I found this retard-

ing property gradually wore off, and in less than a month

would become quite settled to the rate that it would after-

wards keep. By subsequent experiments with the lamp too,

I have constantly found, that all the pendulums I have

liitherto tried kept precisely the same rate, both during the

time they were heated (provided they were properly ad-

Owin'' to the j"sted) and afterwards, as they had done before. The cause

effect of the of this retardation appears to me to be, that the points of

point of con-
contact of the different pieces, which compose the pendu-

tact. lum, are more closely connected after a little time, than they

are at first; that is, those points of contact do, by the weight

of the ball, yield to each other in a small degree, until

they get a broader bearing.

Adv t " f
'^'"'^ advantages of this pendulum are, 1st, that from its

thisijeiiduluni. simplicity it will never fail to have the desired effect. 2d1j',

That no extraordinary care is requisite in executing it.

3dly, That the compensation may be increased or diminished

with the'greatest ease, without stopping the clock more than

a minute, by itiakvng fast one of the screvrs -^hat keep th«

rods
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rods together while the adjusting screw ia removing, taking

care to release it again afterwards; and 4thly, That it can

be maaufai'tored for less expense than any other compen-

sation uenduluni hitherto published.

N. B. The compensation of this pendnlnm which I now

send to the Society of Arts is properly adjusted, at least

very t ear the truth. The holes for the adjtistinL' screw are

made at snch a distance from each other, that by removing

th.e screw one hole, it will produce an alteration in the go-

mj; of the clock of about a quarter of a second per day

with a change of thirty degrees of Fahrenheit's thermome-

ter.

59

SIR,

PERMIT me to slate to you the observations I have

made since my compensation-pendulum was laid before the

Society.

The regulator, with the hammered zinc rod, and ball of P<^nfliilumwith

forty-six pounds weight, was firmly fixed to a brick wall at
Q^^the lower

the top of my house. The adjustment of the length of extremity.

the rods, by means of a lamp, was repeated as before.

There was, however, an alteration necessary to be noticed;

the ball of the pendulum rested on its lower extremity, in-

stead of being suspended bvits centre. 1 prefer this method,

as being less liable to errour, if the rods should be affected

by heat or cold qiiicker than the ball. The length of the Lengthofzinp.

zinc rod, as ascertained by the lamp, was now found to be

!l0| inches.

The clock was then set to mean time, and suffered to

go without alteration; the result is exhibited in the foliovv-

inji' table.

Errour of Clock at Number of Days
Daily rate.

R^te of going.

1806
time of observation. between ihe O'b-

seivatioiis.

March 21 0" 18 -f 0"- 15
April 8 + 2- .8 32 + 0. 18

May 10 + 8-7 16 + 0- 80
26 + 21- 5 26 + 1- 10

June 21 + 50-

Increased
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Length of zinc

increased.

COMPENSAtlOJI PENDULUM.

Increased the compensation for heat and cold, 6 holes

— 4} inches, or, the length of the zinc rod to 25 inches. The
clock was again set to mean time.

Rate of going. July 1 0" 26 ^0" 36
27 — 9-3 13 — 0* 21

Aug. 9 — 12- 7 — 0* 31
16 — 14- 2 28 — 0- 34

Sep. 13 — 24- 12 — 0* 80
25 — 35* 5 22 — 0- 84

Oct. 17 — 52- 1

IProper length

©f zinc.

Although a thermometer was attached to the clock, I

could not from a necessary attendance to business register

it regularly; the difference of its height in March and June

may be taken at about 22 degrees, and in July and Octo^

ber 14> without much errour.

On comparing it with the rate of the clock, the compensa-

tion, in the latter case, appears nearly as much too great,

as it was in the first too small. The true length of the

zinc rod ought to be about 23 inches.

The length of the zinc rod, thus ascertained, is 1| inch

more than the experiment by the lamp makes it; indeed, I

have always suspected there might be some errour in that

experiment, on account of the length of the arc of vibration

being affected by it.

Having no means of finding the time accurately but by

equal altitudes, I could not get so many observations as

might be wished. I trust, however, these will not be founi

altogether useless.

I am Sir,

Your obedient servant,

HENRY WARD.

IX.
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IX.

Account of a new airtight Hinge for a folding Screen, orfor

a Door; by Mr, Maetin Furniss, No. 128, StrandK

SIR,

T,HE model I have herewith sent is my invention. I beg Joint for a

leave to lay it before the Society for the encouragement of or door, lo ex-

Arts, Manufactures, and Commerce, in the hope, that they <:l"de air.

will be pleased to examine it, and find it worthy of some

mark of their approbation. It is a model for putting to-

gether the joints of a folding screen, so as to fold in

either direction without admitting the smallest quantity

of air ; it may likewise be appropriated to hanging of

doors. .,

I am, Sir

Your humble servant,

M. FURNISS.

A Certificate from Messrs. Wilsons, cabinet-makers in H*'t«^*n«**

the Strand, testified, that Mr. Furniss's model for screens or
,

doors is his own entire invention, and has been executed by

them on a high folding screen for a lady in Baker street,

Portm an square.

Reference to the Engraving of Mr. Furniss's Airtight Hinge

for a Door or Screen,

PI. 11, fig. 9. A plan of the joint: A B, two sides of the Pescription of

screen with circular ends, joined by a piece of leather

reaching from top to bottom fastened at C, and wrapping

(like the letter S) partly round the curve of one fold of the

»creen, and partly round the other to D, where it is also

• Trans, of the Society of Arts, rol XXV, p. 126. Ten guineas

vrare reted to Mr. Furniss for tiiit inventioa.

fastened

:
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fastened : E F, a chain formed of brass plates rivetted to-

gether, windhig round in a ^;roove from off one fold of the

screen on to the other,the contrary way to the leather, so as

mutually lo keep each other stretched tight, the chain

windinj^ on when the leather winds off, and vice versa;

thus they move smooihly round one another. G, fig-. 10,

a piece of brass (left out in the last rls^'ure in order to

show the chain) screwed to the centre of each curve of

the screens which forms the liinge, and by keeping the

folds of the screen at their proper distance secures the

easy action of tlie chains and leather, and prevents their be-

ing overstretched. H H, a line of green twist fastened

along the bottom of the screen, and passing through a sta-

ple on the joint at G, serving to keep the screen airtight on
the tloor.

Fig. 11 is an elevation showing the top and bottom joints,

with the same letters of reference.

REMARK,

It would frequently be a desirable convenience to have

the doors in the interior parts of a house so contrived, as4o

open either inwardly or outwardly. Mr. Furniss's hinge

would effectually answer this purpose: but it would be pro-

per to have the opposite edge of the door padded, as it

could not be made to fit tight, and there must be no ledge

for it to abut against. A piece of leather nailed on it, and

then stuffed with wool or horse-hair, might be so adapted,

as to make this side airtight also, at the same time that it

would open and shut freely. It is probable however, that

some inconvenience might be felt in applying Mr. Fur-

niss's hinge to a door, particularly if large and thick,

from the strain upon it by the weight occasioning it to

drag. The best remedy for this would be a. couple of

castors in the foot of the door, one near each end. C-

X.
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X.

T)escripft07i of an exhauslhig Machine on the Principle of

the Torricellian Vacuum: by Dr. Thomas Stewart

Traill.

SOME time ago I was engaged in a series of pneiiraatic Chief defect of

fxperiments with the air pump, which led me to consider
^JJ^^'^'f^^'^^i^g

of the best means of obtaining a vacuum. The chief im- imperfect.

perfection of an air pump consists iu its not being capable

of affording a perfect vacuum. Each stroke of the piston

removes a portion of air in the receiver; but the remaining

air expands, until it occupies the same volume which the

whole of the included air did. The next stroke abstracts

an equal volume of air with the former, but as it is now -

less dense, the i-eal quantity is smaller; and hence every

succeeding stroke removes a less quantity of air than the

preceding. The exhaustion goes on, till the elasticity of

what remains in the receiver is no longer able to open the

valves of the machine, when it has reached the utmost li-

mit. But even if the machine was constructed in the most

perfect manner possible, it would evidently be impossible

to obtain a complete vacuum on the principle of the air

pump : for its effect is expressed by a fraction, the value of

which, though constantly increasing, never amounts to

unity : i. e. though continually approaching to, it never can

afford a complete vacuum.

Impressed with these objections to the air pump, it occur- Attempts to

red to me, that, if there was a convenient method of using: ^P^)^' '^^'^^^^'

. .
" riceliiaa va-

t]>; Torricellian vacuum, it would be preferable to the com- cuuin.

mon air pump, even when best constructed. After various

attempts, the annexed figure and description will give an

idea of the machine, which I conceive well adapted to answer

the end proposed.

The object in this machine is to procure a vacuum in the Apparatus for

receiver D, by means of mercury, with which the receiver '^'s purpose

is previously filled. A (PI. I, fig. 1) is a circular plate of

thick glass, firmly imbedded in the wooden frame C, which

is
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is supported by the wooden pillars H. Tlie surface of th<?^

plate is to be ground perfectly flat. B is an iron tube, ce-

mented at its upper extremity in a hole drilled in the plate

A, and having its lower extremity terminated at the bottom

of the wooden tub E, by a stop cock, which is opened aiid

shut by the wire F. The length of the tube ought to be

about three feet; its diameter about the size of a common
barometer tube. 1 he receiver is to be ground in the usual

manner to the plate, and to be fitted with an air-tight cover,

I, ground to its upper oriiice. ILis a stop cock, through

which the external air may be admitted when required. A
slight depression ought to be made in the glass plate about

one inch around G, that the mercury may more readily de-

scend through the tube. The iron tube ought to reach

through the glass plate to the bottom of the slight depres-

sion ; and its inside at the top is to be furnished with a fe-

male screw, by which the transferrer, or any other appara-

tus to be used within the receiver, raay be fixed to the

plate. It is hardly necessary to observe, that the piece of

iron which screws into the upper end of the tube B must

be so perforated, as to permit the easy descent of the mer-

cury. The inside of the tub E ought to be coated with

strong varnish, to prevent the loss of mercury through its

joinings, and may have a cover so fitted to it, as to keep

out dust, though not to exclude air. The lower extremity

of the tube B ought for steadiness to be fixed to the bot-

,

torn of the tub, by a flanch and screws. The edges of C
ought to project about tvvo inches above the glass plate, that

any mercury which falls over may not be lost.

The transferrer, fig. 2, is made like the plate A, and

frame C, fig. 1. The lower rim of u is intended to rest

upon the edges of C,' when the iron screw b is fixed in G.

The key of the stop-cock, d, passes through the lower rim,

as in the figure.

Metfeodofus- To use the exhausting machine, draw off the mercury
ing ihenia- which is in the tub E, bv the stop-cock L, leaving iust as

nmuch as will cover the extremity of the iron tube. Shut

the stop-cock at M, pour in mercury at G to fill the tube,

anoint the glass plate with hog's lard, place on the receiver,

fill the receiver likewise with mercury, and then place it*

cover
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cover I on it. On openin;r M, the mercury will descend

bj' the tnbe, and leave the i-eceiver exhausted. By shutting

the cock N, the vacuum is rendered more secure.

A small degree of contrivance will adapt this apparatus Contrivances

to every experiment, which can be performed with the com-
^Iff^^'^l^^j

'*
^°.

mon air pnrap. If we wish to experiment on fluids, they rm-nts, as oa

may be enclosed in a fiask of the form of fijy. 3. The screw ^ '

at its bottom must be perforated so as to permit the descent

of the mercury when it is iixed in G. A ground stopper of

glass, e, is to be placed in the neck of the flask, c, after it is

filled with the liquid to be subjected to experiment : the flask

is to be screwed to the plate A, and when the receiver is

exhausted, the stopper is to be witlidrawn by the sliding

wire, fig. 4, which with its ground plate is to be substituted

for I. The length of the stopper of the flask will afford

room for the expansion of the liquid.

When we wish to exhibit the pressure of the atmosphere Pressure of the

by means of the apparatus, ^g.5, till both jars, and exhaust atmosphere

them ; force down the flat button, which is screwed on the end

of the sliding wire, till it covers the orifice of the small jar,

and then let the atmospheric air into the outer receiver, by

the cock K. The small receiver will adhere to the plate.

By similar slight changes in the other usual apparatus of

an air pump, they may be adapted to the exhausting ma-

chine.

The advantages of an apparatus, such as I have now de- Advantages of

scribed, over the air-pump, seem to me of considerable ^^'^ ^.P'^^.'"^'"*

descrioeu,
consequence.

1. The vacuum will be much more perfect; being only

aflfected by the small quantity of air adhering to the mer-

cux'y, or by the conversion of the mercury into vapour,

which is as much as possible obviated by the cock N,

2. There will be a great saving of manual labour.

3. Exhaustion will be more quickly performed than by

the common pump.

4. It is more simple than the pump, and less liable to be

deranged.

5. The expense of this machine will not exceed, I a:ppre- Not expensive.

hend, that of one of the best air pumps, while it exhausts

more perfectly. Where nice chemical experiments are con-

VoL. XXI—-Sept. 1808. F ducted.
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tlucted, a large supply of mercury is indispensable, for there

is scarcely a gas, which is not more or less ^ibsorbable by

water. The mercury of the exhausting engine will answer

for the mercurial trough in the laboratory, and thus a con-

siderable portion of the expense of the machine ought to

be deducted.

In some experiments I made with a rude machine of the

kind 1 have described, I found, by anointing the plate and

edge of the receiver Mnth hog's lard, that I could raise a

column of two feet in height in a receiver open at top, and

even could move it along on the surface of the ground plate,

without any mercury running out between the plate and re-

ceiver. In fitting on the top of the receiver, it may how-

ever be proper to press gently with the hand on the receiver,

till the atmospheric pressure begins to act on it.

Materials. N. B. The whole machine, and its auxiliary apparatus,

must be made of glass, wood, and iron or steel, on which

mercury does not act.

THO. STEWART TRAILL.
Liverpool, May 12, 1808.

Annotation, in Reply to the Doctor's private Letter.

Though mercury has been used for exhaustion by Dr.

Clare, and Sir A. N. Edelcrantz, in air pumps described

in our Journal, and by others, I have thought Dr. Traill's

contrivance sufficiently original, and different from former

apparatus, to be inserted.

W. N.

XI.

J)oubts respecting some of the received Doctrines of Chance.

In a Letter from a Correspoyident.

SIR,

To Mr. NICHOLSON.

Durhamy August 9, 1808.

Some received O^HOULD the following scruples as to the truth of the
octruies o elementary doctrines of chance generally admitted appear

worthy
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worthy of a place in your valuable publication, their inser- chance ques-

tion will, I hope, elicit from yourself, or some one of your

mathematical readers, a few words in reply, to convince or

to confute a mind on all occasions suspicious of its own de-

ductions, whenever these deviate from the opinions of others,

old and learned in their walks of science.

The celebrated de Moivre, in his woik. Case the first,

assumes the die as a familiar and favourable subject for de-

monstration : let us follow him in sense, though without

the advantage of his identical words, as I have not a copy

at hand.

*' Any one undertaking, with a die of 6 sides, to cast an Chance of a

^1 1 ,^1^ 111 • , ^ throw wiih a
ace in one throw, has A- of the 6 possible chances in his fa- sin<de die.

vour, and the remaining f against him ; the whole 6
chances being certainty, or at least such in the event of

continued trials." Granted—'

" Any one undertaking to cast an ace in two throws Chance of two

of one die, has for the first probability ^, as proved :

^'"'^***

should the first fail, then the second remains, which is ^
likewise; but the chance of the first failing is i, as that of

its succeeding is i; therefore the second throw is only ^ of 2d chance I

-^- for its chance of success, which added to the chance of ^^^ '^" ^*

casting an ace the firet throw, is ^ + i- of f
— i- + ^^ r: -/^

+ ^-^yZZy^; the first throw being /-, the second only -g-*^."

This doctrine I cannot grant. Nothing can prevent him But all the

of the second throw, except his succeeding in the first ; P^'*^"^"^'J^®.„. .
equal to the

therefore, either he has no occasion for it, or he has it in all whole.

its full force and virtue of i chance, from which no circum-

stance can deduct. Otherwise it must be denied, that two

equal chances are twice as good as one; and by summing
up, according to de Moivre's rules, the probability of casting

an ace in six throws of one die, it will of course be found,

that they are below f, to which they should of course

amount, being the assumed sum of certainty on the event,

upon an average of trials.

The chance of throwing a head with a halfpenny in two Instance inthe

throws, according to de Moivre, is, for the first, f; for the ^"g,^''^ * ^''^"

second, only | of ^ : so that the one is twice as good as the
'

other, and together they are ^ short in probability of what -

•was assumed certainty, or the amount of all chances,

F 2 Any
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Any of your correspon3ents, or yourself, being kind

enough to explain de Moivie to conviction, or my opinion

to confutation, will, for I pursue but the truth, equally

oblige, Sir,

Your constant reader, ^

and most obedient servant,

OPSIMATH.

XII.

Letter from a Correspondent on the late Discovert/ of Metals

in the fixed Alkalis.

SIR,

Assertion of JL OUR last reminds me of some notes I took at Oxford,
Dr Beddoes,

^^^ attendine" Dr. Beddoes's lectures in 1788, wherein he
that the earths

. ^ . . . .
'

and alkalis said, that vital air was a part of the alkalis and earths. At
contained oxi ^^ same lectures, the strongest electricity was advised, for

giving shocks to molten phosphorus, &c. Some years ago,

at a friend's, I saw a book with essays by several hands—-.

Dr. Beddoes and Mr. Davy among others. It is called

Their metallic Contributions, &c. I think ;—be that as it may, a query is

nature conjjc- started, whether the earths and alkalis hold not oxigen,
tured. °

and that they may come to class with metals. It is always

; curious to know who has guessed best. If you have the

above book, you may find reasons for opinions then seeming

stjrange, and farther particulars,

A. DILETTANTE.
StkAug. 1808.

^ REMARK.

Metals lon<r ^^^ notion of alkalis being oxigenated metals capable

ago supposed of being reduced, is much older than the book in question,

f^om ea^hs"''*
'^^^ experiments of von Kuprecht and Tondi at Schemnitz,

with the discussions which arose from them among some of

the most eminent chemists, not only in Germany, but in

Italy and France, are fresh in remembrance. It is certain,

that metals more or less resembling iron, or phosphuret of

iron, were produced, in appearance from barytes, lime, mag-

nesia.
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ne&ia, and borax; and though this was at length supJposed

to be refuted, as similar grains of metal were obtained

without either of these, yet I believe in this case an alkali An alkali al-

T , 1 ' /. , 1 .
^^^ys present,

was always present. It must be conressed however, the

metal produced by the German chemists was extremely dif-

ferent from either of the metallic bases of the alkalis lately

discovered by Mr. Davy.

XIII.

On the Decomposition of the Alkalis. In a Letter from
Mr. William Cooke.

To Mr. NICHOLSON.

SIR, JVolverkampton, lOthJuli/i 1808.

IN your excellent Journal for January last, under the

head Scientific News, is announced the decomposition of Decomposition

the alkalis, by that eminent chemist. Professor Davy ;
°f ^^^ ^*'^^'**

whose very name almost deters one from entertaining a con-

trary idea: but the conclusions drawn by him do not appear

to me to arise from the facts adduced. Since that time I

have turned over your Journal, and other publications, in

hopes that some one with more leisure and abilities would

have pointed out, not the want of accuracy in his experi-

ments, but of clearness in the conclusions drawn therefrom;

but not seeing any thing of this kind, I have determined

to devote a few minutes from business to offer the following

:

and if it appear worthy of your notice, it is much at your

service, from.

Sir,

Your most obedient servant,

WILLIAM COOKE.

In Volume XIX, page 7S, of your Journal, it appears, Moistened al-

that Mr. Davy made moistened potash, soda, &c. part of a
^^^'

f^"^^^
'"

.
"'

. .

^ ' ,
V j^o, u V7t a

j^ galvanic cir-

galvanic circle, m which situation oxigen gas was evolved, and» cle.

^ a substance



,70 ON THE DECOMPOSITION OF THE ALKALIS.

a siiTOstance of a metallic appearance remained, which was

denominated the base of potash, &c., and possessed, among

properties of others, the following properties. If a globule were thrown
the subMance

-j^^^ water, or upon ice, a bright flanje and great heat were

produced, hidrogen gas was evolved, and the alkali found

in solution; if upon moist turmeric paper, the same phe-

nomena appeared, with the acquirement of a rapid motion,

and its course marked with a red or brown stain, proving

the reproduction of the alkali. In all which instances it is

stated, that this metallic body has such an affinity for oxi-

geu, that it instantly decomposes water, absorbing its oxi-

gen (which regenerates alkali) and its hidrogen of course is

Alkali re^ene- set at liberty. But, if the experiments with metals be faith-

or absorbin't'
"^ fu^'y reported, alkalis are regenerated from these supposed

oxigen. bases, either by losing or absorbing oxigen.

Matter of elec- It seems reasonable to conclude, that the matter of elec-

tricity capable
tricity is as capable of combining chemically with bodies,

tiosi. as the matter of heat or light is; and that Mr. Davy has

found the means of uniting another of the simple combusti-

bles with the alkalis.

Sulphuric acid Perhaps to say concentrated sulphuric acid is a calorated
a compound of Qxigat of sulphur may appear barbarous; yet it is impossi-

ble to form it without the union of caloric, or to dilute it

•without the loss thereof: therefore, as I cannot find a more

New bodies, expressive name for these new bodies, I will call them elec-

bined^^ ^*h"*
trated hidrats of potash, soda, &c. ; wherein the hidrogen

electricity, has so weak an affinity for the alkalis, that solution decom-

poses them ; for on coming into contact with water, they

are so rapidly decomposed, that the matter of electricity

becomes visible, the hidrogen takes the gaseous form, and

of course the alkali remains in solution.

In chemical The importance of accounting for the whole of the sim>-

experiments pigg submitted to chemical experiment cannot be too often

jient par's
' enforced; and that experiments may be depended upon, it

should be ac- Jg absolutely neceysary. The ovetlooking of this seems to

me the only caube of Mr, I^avy's miftake : for, as the alka-

lis were moistened, and it is the known property of the

galvanic fluid to decompose water, and as one of its com-

ponent parts was evolved, it was absolutely necegsary to

inquire after the other; more especially, as the body pro-

duced
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dluced was found to be incompatible with the presence of

water.

Thus, if the above arguments be conclusive (but, from

my time being necessarily devoted to business, I have not

opportunity of submitting them to the rigorous test of ex-

periaient, as they deserve, or as I could wish], it appears,

that these new substances, instead of being the base's of al-

kalis, are compounds of aliiali and hidrogea united by means

of the electric flviid.

XIV.

On the Qiiantitij of Fecula in different Varieties of the Po-

tato. J3y Mr. William Skrimshire, Jun,

I

SIR^ Wisbech, Aug. 12, 1808*

F the following paper, on the qvranlity of fecula in the

different varieties of the solarium tuLerosxim,\s\\\c\\ was lately

read before a small society of philosophical amateurs in this Philosophical

town, be deemed worthy a place in your valuable miscellany, f"*^^^'^
atWis«

I shall be glad to have it inserted : and shall soon follow

this up by a second communication, on the quantity of fe-

cula procured from some other vegetables of British growth,,

and the economical purposes, to which they may be ap«

plied.

I remain, yours, &c.

W. SKRIMSHIRE, JuN.

In the early part of the present summer I undertook Ji Quantity of fe-

series of experiments, to ascertain the quantity of fecula <="'-' ''*^^^ P*'

contained in the seveml varieties of the potato cultivated in ^ ^ '

this neighbourhood, which I take the liberty of laying he-

fore the society, for their information, and as a subject well

worthy of a farther investigation.

But as the following experiments were tnade with the Exreriment

fre«*i roots, and at a time of the year when most of them ^^^^ ^"|^

were in a growing state, the several results pan be viewed

merely
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mer^P^s approximations toward tlie truth, or at most, a#

showing tlie relative quantity of fecula^ afforded by the dif-

feveijt varieties which were operated upon.

Cautions. Whf^h experiments are made in the large way, with the

fresh potato, the different degrees of moisture, which the

roots may possess, will materially influence the results ; so

will the form of the grater, and the force which is employed

in grating them. Therefore when great accuracy is required,

the potatoes should be sliced, dried, and ground to meal,

before being subjected to experiment.

Fecula most Perhaps the gfeatest quantity of fecn'a may be procured

^.""
'^""Itlv"

^" ^'^^ autumn, as soon as the potatoes are dug up; for

changing to those that have been preserved through the winter are so
sacchannt mat-

jjg j^ ^ |.y^g jj^ ^] spring, that they then contain
ler in spring. *- =

.

i 5' J

more of the saccharine matter than they do in the autumn

:

and this is produced at the expense of the fecula, for it is

probable, that, as the fecula absorbs oxigen and hidrogen,

it parts With a portion of its carbon, and is thereby converted

into sugar.

Potato attracts Another circumstance, which may very mucli affect the
moisture from apparent quantity of fecula, is its precise state of dryness
the atmosphere. '

^
.

'

; .

'

when weighed ; for it quickly attracts moibture from the at-

mosphere, and therefore should always be v/eighed at a cer-

tain temperature, in a dry room.

Fecula dried In the following experiments, the fecala, after being dried
m a roa.ter.

j^^ ^|^g ^p^^^ ,^j^^ ^^^g placed for soaie liours in a Rumford
roaster, moderately warm, and vv-eighed as soon as it was

taken out. This perhaps is one reason why my produce is

generally below .that of Dr. Pearson, which he com muni-
Skin of the no- cated to the Board of Agriculture, as well as by his not
tato inc u e

.
^^^\^^^ ^j^^ pi^jn of the potatoes in his experiments, as I did

in those which follow.

Dr. Pearson's From Dr. Pearson's account we learn, that 3500 grains
experiments ^f fiesh potato root, commonly called the white kidney,
-svith the k:d- ,.,.,, .

^
.

ney potato. bemg dried, leave 1000 grains :

That 100 parts of the fresh root, deprived of skin, affori

1. Water 68 to 72

2, J^Iegl 32 to 28

100 100'

The
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The meal consists of three substances,
"^

1. Starch or fecula • 17 to 15

2. Fibrous matter 9 to 8

3- Extract or soluble mucilage ••..() to 5

32 •
• 28

Thus 100 parts of fresh root afford from 15 to 17 of fine

dry fecula*.

The followinir are the results of my experiments made ^^^^'°*' '"

. , .
-I r •

'

•
wliicli Mr,

With tive pounds oi each variety of the potato, weighed af- Skrim shire's

ter being; washed clean, brushed with a hurd brush, and '^^.'"'''ments

1 1 • 1 1 1- 1 1 mi n were made,
wiped dry with a clean hnen cloth. 1 he root was afterward

grated in cold water. The whole of the pulp and water

was placed in a fine hair sieve to drain, and fresh water

poured over it, stirring up and squeezing it with the hand,

until t!ie water passed through perfectly clear.

By this operation almost the whole of the fecula or starch

is washed from the fibrous matter, and falls to the bottom

of the vessel in the form of a firm white precipitate. This

precipitate was again edulcorated with water, atid passed

through a fine silk sieve, which separated it still more from

the finer particles of the pulp. The fecula was then al-.

lowed to settle, and being collected was dried by a free ex-

posure to the air, on a clean linen cloth.

1. Captain Hart.

This is a roundish white potato, with a thin smooth skin, Potato calleii

of a moderate size, and with but few eyes. When boiled

and peeled it appears of a yellow colour ; its consistence is

rather close and watery, but it is tolerably well flavoured,

A peck weighs from 14 to 15 lb.

Five pounds weight afford,

lb. oz. *

Fine fecula very white .• 9
Fecula slightly discoloured 3

Pulp dried 6

Water, soluble mucilage, and extractive

matter 3 14

5

• Repert. Arts, &c, vol. Ill, p. 383.

2. JloU^rk
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2. Rovgh Red.

Rough red. This is a round red potato, of a luoderate size, with a

thin skin, rough with minute fissures and scales. When
boiled it is very mealy, but has rather a strong flavour,

A peck weighs from 13 to 14 lbs.

Five pourjds weight afford,

Ib.oz.

Fine white fecula 7^

Fecula discoloured 3|
Pulp dried 6|
Water, soluble mucilage, and extractive

matter 3 15

5

3. White Kidney.

WluteVidney. This is a clean white potato, of a tolerable size, variously

shaped, generally flattened, and often with an indentation

on one edge, giving it some resemblance to a kidney jn its

form. The skin is rather thick ; when boiled it is not very

mealy, but pleasant flavoured, and a very good potato for

the table.

A peck weighs from 14 to 15 lbs.

Five pounds weight afford,

lb. oz.

Fecula, the whole of which was of an

indifferent colour* 9^
Pulp dried slightly brownf • •

.

3^

Water, soluble mucilage, and extractive

matter 4 i^

5

A. Mouhon White.

Mmilton This i

vhitc. gi2e.

S is an irregular shaped white potato, of a tolerable

It is sometimes flattened like the kidney ; and in-

* This 1 attribute to the potatoes being much grown.

f The roaster being too hot, when the pulp was put in, it was rather

scorched.

deed
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deed its general appearance bears a striking resemblance to

the white kidney potato. Its skin is rather thick. When
boiled it is very mealy, and remarkably well tasted.^ It is

by far the best potato for ihe table.

A peck weighs about l6 lbs.

Five pounds weight afford,

lb. 02.

Fine fecula very white 9
Fecula slightly discoloured 2f-

Pulp dried 5|-

Water, soluble mucilage, and extractive

matter 3 1 4|^

5

5. Yorkshire Kidney.

This is nothing like the kidney potato, and I think was Yorkshire kid-

misnamed. It is a thin, long, white root, with several "^y*

eyes, is very scabby, and has a thick skin. When boiled it

is slightly mealy, but has a strong taste.

A peck weiglis from 14 to 15 lbs.

Five pounds weight afford,

lb. oz.

Fine fecula very white • • 8J

Fecula slightly discoloured 2|-

Pulp dried 6^
Water, soluble mucilage, and extractive

matter 3 14^>

5

6. Hundred Eyes,

This is a long white potato of a midling size. It has nu- hundred eves
merous eyes, with a narrow transverse depression below each

eye. When boiled it has nb unpleasant taste, but is rather

too close in its consistence to be reckoned a good potato for

the table.

A peck weighs from 14 to 15 lbs.

Five
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Five pounds weight afford,

lb. oz.

Fine white fecula 8|-

Discoloored-fecula ^

Pulp dried 6|.

Water, soluble mucilag-e, and extractive

matter • 4 0^

5

?• Poor Mmis Profit, or Purple Red.

^^^fit^oT ur-
This is a large round purple potato, with a thin skin,

pie red. When boiled it is hard and close, but has no very unplea-

sant taste.

A peck weighs from 15 to l61bs.

Five pounds weight afford,

ib. 07.

Fine fecula very white • •• 8

Very brown fecula \
Pulp dried 5

Water, soluble mucilage, and extractive

matter 4 2|-

5

8. Ox ISohle.

This is a very large, round, white potato; but when it

grows extremely large, it is frequently found hollow. It is

principally used for feeding cattle. When boiled it is close

and watery, with a very strong taste.

If perfectly sound, a peck usually weighs from 15 to l6

lbs.

Five pounds weight afford,

lb. oz.

Fine white fecula 6^
Fecula slightly discoloured 1|.

Pulp dried » 8

[
Water, soluble mucilage, and extractive

matter 3 15^

5

XV.

Oxnoble,



PHENOMENON AT BUSSORA, ^^

XV.

Account of a Phenomenon, that occurred at Bussora. From
Travels in Asia and Africa, by the late Abraham Par-
sons, Esq., Consul and Factor-Alarine at Scanderoon.

.ARCH the 15th, 1775. At four this afternoon, the Sudden dark-

sun then shining' bri'^ht, a total darkness conimenced in an "<^*^

instant, when a dreadful consteraation seized every person
in the city of Bassova, the people running- backward and
forward in the streets, tuaibling over one another, quite dis-

tracted, while those in the houses ran oat in amazement,
doubting" whether it were an eclipse, or the end of the world.

Soon after the black i-.oud which had caused this total dark-
ness, a'jproached near the city, preceded by as loud a noise

as I ever heard in the greatest storm. This was succeeded attended with
by such a violent whirlwind, mixed with dust, that no man a violem whirl-

in the streets could stand upon his legs; happy were those ^^"^ mixed

who could rind, or had already obtained, shelter, while those ^^""^ *^"^'"

who were not so fortunate were obliged to throw themselves
down on the spot, where they ran great risk of being suffo-

cated, as the wind lafted full twenty minutes, and the total

darkness half an hour. The dust was so subtile, and the
hurricane so furious, that every room in the British factory

was covered with it, notwithstanding we had the precaution
to shut the doors and windows on the first appearance of the
darkness, and to light candles. /

At half past five the cloud had passed the city, the sun
instantly shone out, no wind was to be heard, nor dust felt,

but all was quite serene and calm again ; Avlien all of us in

the factory went on the terrace, and observed the cloud had
entirely passed over the river, and was then in Persia,

where it seemed to cover full thirty miles in breadth on the The cloud 59
land, but how far in length could not be even guessed at: miles broad, &
it flew along at an amazing rate, yot was half an hour in half an hour in

passing over the city. It came from the north-west, and P*^^"'o'

went straight forward to the south-east.

Tho officers of the company's cruizers came on shore as
soon as the cloud had passed their ships, and declared that
the wind was so violent, and the dust so penetrating, that
no man could stand upon the decks; and that after it was
over, every place below on board the ship was covered v.ith

dust. Such a phenomenon never was known before, in the
memory of the oldest man now living at Busiora.

SCIENTIFIC
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Medical and

surgical '.ec-

turei.

Babington and Dr.

Dr. Marcet, and Mr.

SCIENTIFIC NEWS.

.S"*. Thomas's and Guy's Hospitals,

jl HE autumnal Course of Lectures at these adjoining
Hospitals will commence the beginning of October : viz.

At St. Thomas's.

Anatomy and the Operations of Surgery, by Mr. Cline
and Mr. Cooper.

Principles and Practice of Surgery, by Mr. Cooper.

At Guy's.

Practice of Medicine, by Dr.
Curry.

Chemistry, by Dr. Babington,
Allen.
Experimental Philosophy, by Mr. Allen.
Theory of Medicine, and Materia Medica, by Dr. CuRRY

and Dr. Cholmeley.
Midwifeiy, and Diseases of Women and Children, by

Dr. Haighton.
Physiology, or Laws of the Animal Qilconomy, by Dr.

Haighton.
Occasional Clinical Lectures on select Medical Cases, by

Dr. Babington, Dr. Curry, and Dr. Marcet.
Structure and Diseases of the Teeth, by Mr. Fox.

N. B. These several lectures are so arranged, that no two
of them interfere in the hours of attendance ; and the whole
is calculated to form a complete coarse of Medical and
Chirurgical instructions.

London Hospital.

On Monday, the 3d of October, Dr. Buxton commences
a course of Lectures on the Tlieory and Practice of Medi-
cine, and one on Materia Medica.

Chemical and
mineralogical

lectures.

Mr. ACCLTM's Lectures on Experimental Chemistry and
Analytical Mineralogy, commence at the Chemical Labo-
ratory, Compton Street, Soho, October the 18th.

The Lectures on Experimental Chemistry comprise the

Practical Operations of the Scientitic Laboratory, General
Rules to be observed in the performance of Experiments,
and Summary Experimental Elucidations of the Science of

Chemical Philosophy.

The Lectures oa Analytical Mineralogy are devoted to the
art of distinguishing minerals, the modes of examining them-

by chemical agencies and general processes of analysis; with
a summary view of the nature of Mineralogical Science, and
its application to the useful arts and manufactures.

Account
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Account of the Sifnaiinyi of the Instruments employed by

Mr. Robert Banks, ^br the MeteorologicalJouriial.

JL HE barometer, the lieigbt of which is registered every Barometer,

day at 9 A, M., is placed at the height of 27 feet from the

ground. Now we learn from Dr. Young, that the Thames Calculation of

at Buckingham stairs, 15f feet below the pavement in the ^^^
height

left hand arcade, is 43 feet above the level of the sea, by

barometrical comparison with the Seine ond tthe Mediterra-

nean. But he observes, that this calculation probably gives

the height too great. Mr. Brindley, levelling from Boul-

ter's Lock to Mortlake, by order of the City of London, in

the year 1770, found the fall upon 41 miles to be 75| feet.

On the last 8 miles of this distance, however, the fall was

only 1^2 feet. Now if we allow the fall from Buckingham

stairs to the Lower Hope to average only 1 foot per mile,

the difference of level will be at least 35 feet. This, added

to 42 feet, the height of the ground where Mr. Banks's

bouse stands above the Thames at Buckingham stairs, and

27 feet, the height of the barometer above the ground, we

shall have 104 feet for the height of the barometer above 104 feet,

the level of the sea.

The thermometers hang 5 feet from the ground, against Therm&metere,

a wall that has nearly an eastern aspect, and is completely

sheltered from the sun both at its back and front the whole

day, in such a manner that it cannot be affected by its heat,

either direct or reflected. Five are generally employed for

the purpose, because it is well known, if the bulbs be not

of the same size, they are subject to vary a little when the

temperature is taken at any stated hour, some rising or fall-

ing more quickly than others from .this circumstance, though

a little sooner or later they would indicate the same height.

For this reason a mean of them is taken.

Under the head of weather, if any rain have fallen during Weathw.
the day, the word rain is inserted in the day column. The
weather in the night column is noted about eleven o'clock,

P.M., at which time, if any I'ain fall, rain is set down; if

it do not rain, yet no stars are to be seen, the word cloudy

is inserted ; when there is no rain, and a greater or less num-

ber of stars; are visible, it is marked as fair*



METEOROLOGICAL JOURNAL
For AUGUST, 1808,

Kept by ROBERT BANKS, Mathematical Instrument Maker,

in the Strand, London.

THERMOMETER. WEATHER.
JULY. s efT.

ji _• BAROME-
-; TER.

Day of < — -TV % Night. -Day.

— '- — «-3

26 66 64 69 61 29S2 Fair Rain

27 67 63 72 60 29 83 Rain Fair

28 63 62 66 62 2952 Cloudy Rain

20 66 63 70 62 29-68 Fail- Fair

30 68 67 73 61 2976 Ditto Ditto

31 • 70 67 72 62 29-82 Rain* Rain

AUG.
1 68 65 75 : 60 29-64 Fair Ditto

2 69 65 78 I 60 2983 Ditto Fair

3 64 64 69 i 60 30-09 Ditto Ditto

4 67 1
65 75

i

60 30-06 Ditto Ditto

5 68 71 74 64 2988 Ditto Ditto

6 69 70 76 62 2975 Ditto Ditto

7 6s 65 73 61 29-S6 Dittcj Rain

8 66 65 72 61 29-82 Ditto Ditto

9 63 65 71 60 29-64 Dittof Ditto I

10 62 64 71 62 2.9 78 Ditto Fair J

11 61 64 70 .59 2974 Ditto Ditto

12, 66 66 73 62 29-82 Dittcu Ditto

13 6i 66 6s 60 2973 Cloud y Rain

14 67 63 72 60 29-70 Fair Ditto

15 64 63 6^ 61 29-66 Cloudy Ditto

16' 65 63 69 60 29-87 Fair Ditto

17 64 64 69 60 29-92 Cloudy Fai r

IS 65 64 70 61 30-03 Fair Ditto

L9. 64 64 69 5S 3('-10 Ditto Ditto

20 64 65 71 58 30-15 Ditto Ditto

21 65 66 72 62 30-17 Ditto Ditto

22 65 64 71 5S 30-16 Ditto Ditto

23 64 62 75 59 30-15 Cloudy Ditto

24" 65 62 72 58 30-11 Fair Ditto

25 63 63 6S 56 30-11 Ditto Ditto

£6" 64 6i 70 59 29-86 Ditto Ditto

* Hard rain, thunder, and vivid lightning all the evening,

t Thunder at 6- P. M. % Thunder.
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ARTICLE L

Method of making a Composition for Painting in Imitation

of the ancient Grecian Manner, ivith Remarks. By Mrs,

Hooker, of Rottingdean, near Brighton*.

I

SIR,

Had the pleasure to communicate to the Society for the First attempt

Encouragement of Arts, Manufactures, and Commerce, in to imitate the

1786, when Miss E. J. Greenland, my method of painting paSgr*''^"
in imitation of the ancient Grecian manner or encaustic

painting; and in consequence, they did me the honour to

adjudge to me the gold pallet, and also afterward to approve

my account of the result of above fifty experiments per day,

which I made during more than four months in 1792, in

ihe hope of discovering some means of making wax, gum
mastich, and water unite like a cream, in order to expedite

the formation of the composition for imitating the encaustic

painting, which was published the same year by the Society

• Trans, of the Society of Arts, vol. XXV, p. 45. This lady's first

account of her method of painting was published in the 10th -vol. of the

Trans, of the Society.

Vol. XXI, No. 92--Oct. 1808. G of
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of Arts. I now take the liberty of sending thera another

copy, but with some alterations and many additions, which

I trust will be found calculated to facilitate and improve

that method of painting, as they have arisen from much ob-

servation and reflection on several pictures I have painted

since I had last the honour of addressing the Society. In

consequence of the application of several gentlemen of the

profession, I have drawn up this paper, which, considering

the former attentions of the Society, I thought it would be

proper for me to offer first to them for their acceptance, but

if they should not think it worthy of communication, I

hope they will pardon the intrusion, and attribute it only to

the sense of gratitude I feel for the honour already confer-

ired on.

Sir,

Your most obedient servant,

EMMA JANE HOOKER,

Method of preparing and applying the composition,

Methodofpre- Put into a glazed earthen vessel four ounces and a half

soniuosiiion. ^^ K^^ arabic, and eight ounces, or half a pint (wine mea-
sure) of cold spring water; when the gum is dissolved, stir

in seven ounces of gum mastich, which has been washed,

dried, picked, and beaten fine. Set the earthen vessel

containing the gum-water, and gum mastich, over a slovr

fire, continually stirring and beating them hard with a

spoon, in order to dissolve the gum mastich : when suffi-

ciently boiled, it will no longer appear transparent, but will

become opaque, and stiff, like a paste. As soon as this ia

the case, and that the gum-water and mastich are quite

boiling, witho\it taking them off the fire, add five ounces

of white wax, broken into small pieces, stirring and beat-

ing the different ingredients together, till the wax is per-

fectly melted and has boiled. Then take the composition

off the fire, as boiling it longer than necessary would only

harden the wax, and prevent its mixing so well afterwards

with water. "When the composition is taken off the fire,

a.nd in the glazed eartbeu vessel, it should be beaten hard,

and
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and while hot (but not boiling) mix with it by degrees a

pint (wine measure) or sixteen ounces niore of cold spring

water, then strain the composition, as some dirt will boil out

of the gum mastich, and put it into bottles: the composi-

tion, if properly made, should, be like a cream, and the co^

lours, when mixed with it, as smooth as with oil.

The method of using it is, to mix with the composition, Method of us*

•upon an earthen pallet, such colours in powder as are used. '"^ ''*

in painting with oil; and such a quantity of the composi-

tion is to be mixed with the colours, as to render them of

the usual consistency of oil colours ; then paint with faif

water. The colours when mixed with the composition may
be laid on either thick or thin, as may best suit your sub-

ject ; on which account, this composition is very advantage-

ous, where any particular transparency of colouring is re-

quired ; but in most cases it answers best, if the colours be

laid on thick, and they require the same use of the brush*

as if painting with body colours, and the isame brushes as

used in oil painting. The colours, if grown dry, when mixed The colouis

with the composition, may be used by putting a little fair |^ned withVa-
water over them ; but it is less trouble to put some water ter, when

when the colours are observed to be growing dry. In paint- S"^"^" ^'y*

ing with this composition the coloeirs blend without difficulty

when wet, and even when dry the tints may easily be united

by means of a brush and a very small quantity of fair

water.

When the painting is finished, put some white wax into Wn>: tobq ap«

n glazed earthen vessel over a slow fire, and when melted, pl'-^f' to the

but not boiling, with a hard brush cover the painting with

the wax, and when cold take a moderately hot iron, such as

is used for ironing linen, and. so cold as not to hiss, if

touched with any thing wet, and draw it lightly over the

wax. The painting will appear as if under a cloud till the

wax is perfectly cold, as well as whatever tlie picture is

painted upon ; but if, when so, the painting should not ap-

pear sufficiently clear, it maj^ be held before tlie fire, so far

from it as to melt the wax but slowly ; or the wax may be

melted by holding a hot poker at such a distance as to melt

it gently, especially such parts of the picture as should not

G 2 appear
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appear sufficiently transparent or brilliant; for the oftener

heat is applied to the picture, the greater will be the trans-

parency and brilllanoy of colouring ; but the contrary effect

would be produced, if too sudden or too great a degree of

heat was applied, or for too long a time, as it would dravr

the wax too much to the surface, and might likewise crack

the paint. Should the coat of wax, put over the painting

when finished, appear in any part uneven, it may be reme-

died by drawing a moderately hot iron over it again as be-

fore mentioned, or even by scraping the wax with a knife:

and should the wax by too great or too long an application

of heat form into bubbles at particular places, by applying

a poker heated, or even a tobacco-pipe made hot, the bub-

bles would subside ; or such defects may be removed by

drawing any thing hard over the wax, which would close any

small cavities. When the picture is cold, rub it with a fine

linen cloth.

Wood, can- Paintings may be executed in this manner upon wood
vassy paste- (having first pieces of wood let in behind, across the grain

«er of Paris may of the wood, to prevent its warping), canvass, card, or plas-

tof^*^'^^"
ter of Paris. The plaster of Paris would require no other

preparation than mixing some fine plaster of Paris in pow-

der with cold water the thickness of a cream ; then put it on

a looking-glass, having first made a frame of bees wax on

the looking-glass the form and thickness you would wish

the plaster of Paris to be of, and when dry take it off, and

there will be a very smooth surface to paint upon. Wood
and canvass are best covered with some gray tint mixed
with the same composition of gum arable, gum mpstich,

and wax, and of the same sort of colours as before men-

tioned, before the design is begun, in order to cover the

grain of the wood or the threads of the canvass.

A compositiou Paintings may also be done in the same manner with only

v/uhout wax. gum-water and gum mastich, prepared the same way as the

mastich and wax; but instead of putting seven ounces of

mastich, and when boiling, adding five ounces of wax, mix

twelve ounces of gum mastich with the gum-water, prepared

us mentioned in the first part of this receipt: before it is put

on the iire, and when sufficiently boiled and beaten, and

a little
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a little cold, stir in by degrees twelve ounces, or three quar-

ters of a pint (wine naeasure) of cold spring water, and af-

terward strain it.

It would be equally practicable painting with wax alone, A composition

dissolved in gum-water in the following manner. Take ^l^gH^j,
*

twelve ounces, or three quarters of a pint (wine measure) of

cold spring water, and four ounces and a half of gum ara-

bic, put them into a glazed earthen vessel, and when the

gum is dissolved, add ejght ounces of white wax. Put the

earthen vessel with the gum-water and wax upon a slo^r

fire, and stir them till the wax is dissolved, and has boiled

a few minutes: then take them off the fire and throw them

into a basin, as by remaining in the hot earthen vessel the

wax would become rather hard ; beat the gum-water and

wax till quite cold. As there is but a small proportion of

water in comparison to the quantity of gum and wax, it

would be necessary in mixing, this con> position with the co-

lours, to put al«o some fair water. Should the composition

be so made as to occasion the ingredients to separate in the

bottle, it will become equally serviceable, if shaken before

used with the colours.

I had lately an opportunity of discovering, that the com- The composi-

position which had remained in a bottle since the year 1792,
b°ke^J°in^

^'^^

in which time it had grown dry and become as solid a sub- but may be

stance as wax, returned to a creamlike consistence, and be- softened afresh

. . • • 1 , 1 with water.
came agam in as proper a state to mix with colours, as when

it was first made, by putting a little cold water upon it,

and suffering it to remain on a short time. I also lately

found some of the mixture composed of only gum arabic

water and gum mastich, of which I sent a specimen to the

Society of Arts in 17i)2 ; it was become dry, and had much
the appearance and consistency of horn. I found, on let-

ting some cold water remain over it, that it became as fit

for painting with, as when the composition was first pre-.

pared.

Ih
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II.

On Oxalic Acid, By Thomas Thomson, M. D. F. R. S,

Ed. Communicated by Charles Hatchett, Es<i.

fConchidfd from p. 32.)

IV. Composition of Oxalic Acid'

Composition
of oxalic acid.

Ti

Elements al-

ways combine
in <leierniinate

proi>ortioiiS

which may be

ex,-re>si,d by
riumbers.

lAstance.

HE knowledge of the relative weights of the elements

which compose oxalic acid, though of importance, is not

sufficient to convey a clear idea of this compound, and in

what respect it diifers fronj tartaric acid, alcohol, sugar, and

various other boJies possessing very different properties^

though composed of the very same elements in different

proportions.

It has been ascertained, by numerous and decisive expe-

riments, that elementary bodies always enter into combina?

tipns in determinate proportions, which may be represente4

by numbers. For example, the numbers which correspond

to the foijr elements, pxigen, azote, carbon, and hidrogen,

are the following:

Oxigen .............. 6

Azote. • • . • 15

Carbon 4*5

Hidrogen 1

Now, in all compounds consisting of these ingredients, the

proportion of the different constituents may always be re-

presented by these numbers, or by multiples of them

;

thus, the composition of the following substanCjes may be

thus stated.

Oxigen.

Compounds of

oxigen, niri)-

geri, carbon,

aoJ hidiogcn.

Water . • - •

Curboiiic oxide.

Cavho ic acid

Carhuietted hidrogen

Olfcfiaut gas • • •

Nitrpus gas

Nitric acid

Njtrous oxide ••«.••

6
6

2Xb"

6

2X6
6

Hidrogen Carbon. Azote.

+ 1

+ 4-5

+ 4-5

2X1 + 4-5

1 + 4-5

+ 5

+ 5

+ 2X5
from
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From the tnowledfye of this curious law, it is difficult foTb^^J^ura-

avoid concluding, that each of these elements consists of lepresent^he

atoms of determinate weight, which combine according to weight of thek

certain fixed proportions, and that the numbers above given atpms^*
represent the relative weights of these atoms respectively.

Thus, an atom of oxigen weighs six, an atom of hidrogen

one, &c. Water is composed of one atom of oxigen, snd
one atom of hidrogen; carbonic acid of two atoms of oxi-

gen, and one of carbon, &c. This curious theory, which

promises to throw an unexpected light on the obscurest

parts of chemistry, belongs to Mr. Dalton. I have else-

where illustrated it at considerable length*.

The same law holds with respect to the salts. The acids The same law

and bases always combine in determinate proportions. We ° ^ ^" * '

may affix numbers to all the acids and bases, which num-

bers, or their multiples, will represent all the combinations

into which these bodies enter. Some of these numbers are

given in the following table

:

Sulphuric acid* • 33 Barytes* • » 67
Muriatic acid • • 18 Soda 24

Carbonic acid • • l6-5 Lime ........ 23

Nitric acid .... 17 Ammonia- •••• • 6

These numbers may be conceived to represent the relative

weights of an integrant particle of eacli of these substances ;

formed on the supposition, tnat an atom of hidrogen weighs

1, It follows equally from this law, that the acids and Corollaiy.

bases combine particle with particle, or a certain determi-

nate number of particles of the one with a particle of the

tother.

One of the mostimportant points in the investigation of Weight of in-

compound bodies is, to ascertain the number, which d«n!Otes
^.j^J'^' obiect

the weight of an integrant particle of each of them, that of of imporuuce.

an atom of hidrogen being one; because this number, or a

multiple of it, represents the weight of each, which enters

into all combinations; and because it enables us to estiuiate

the number of elementary atoms, of which each is composed.

From a careful comparison of the table of oxalates, jJivtruin

U preceding part of this paper, with the weight of the dif-

Sge Sj^tem of Chemistrj-, lil, 424, &c. 3d Edition,

f^rent
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ferent bases already detei iuined*, it appears, that the weight

of an !;:t grant p.irticle of oxalic acid must be represented

by the number 39-5.

Integrant par- ]Sow, wliat number of atoms of oj^igen, carbon, and hi-
ticJe of oxaiic , ^ ^^ - ^ ^ if. . • , ^

^pjjj^
drogen, go to constitute an mtegrant pBiticle 01 oxalic acid ?

We i'i'v:^ assigned the relative weights of each of these

atoins, a:id we have ascertained the relative propo.tions of

the I'espective elements of oxabc acid. From these data it

Ts easy to solve the inobiem. An integrant particle of oxa-

lic acid consists of 9 dioms combined together, namely, 4
atoms of oxigen, 3 of carbon, and 2 of hidrogen.

4 at uis of oxigen weigh. ••••4X6 — 24

3 atoms of carbon 3 X 4'5 iz 13*5"

2 atoms of hidrogen •••2X1 ~ 2

Total. •••••• 39-5

v/hich together make up the weight of an integrant particle

of oxalic acid.

Component Accoruing to these proportions, 100 parts of oxalic acid if

»o this. Oxigen 6l

Carbon. 34

Hidrogen 5

100

numbers which do no|t indeed exactly correspond with the

result of the preceding analysis, but which approach suffi-

ciently near it, to give the reasoning employed considerable

probability at least, if it does not lead to certainty.

Decmoposition We may now examine the decomposition which takes
of oxalate of

place, when oxalate of lime is exposed to heat. l.et an
lime by heat r-- r '".'
explained. atom of oxigen be w, an atom of carbon c, and an atom of

nidrogen, h. An integrant particle of oxalic acid may be

r.epresented by 4 w + 3 c + 2 A. We niay represent the

com [;<".>' t'lon and weight of an integrant particle of each of

the substances into which oxalic acid is decomposed by

iieat, by ti e : >liowing symbols and numbers:

* Fo; these we ' ts, and the method of determining them, I refer the

reader to my System of C^ em] vy .. d Edi 1, III, 619. The numibejfs

which I have t;.eie a.-si^ned are, i am i-ersuaded, rather too low.

Carbonic
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Cai^Donic acid 2w + c weight- • l6'5-

Carburetted hidrogen c + 2h 6*5

Carbonic oxide iv -\- c 10*5

Water w -\- h 7

Charcoal c 4-5

We may now conceive 3 particles of oxalic acid to be de-

composed at once, and to resolve themselves into these sub-

stances, in the following proportions:

4 particles of carbonic acid rr 8 w -\- 4 e

2 particles of carburetted hidrogen zr '2 c + 4 A
2 particles of carbonic oxide ^z Qw-\-2c
2 particles of water ~ 2w +2/i
I particle of charcoal r: Ic

S9

Total 12iu + 9c+6/i
3 particles of oxalic acid zzl2io-{-Qc-\-6h

We see that such a decomposition is possible. It remains

only therefore to see, whether the weights of these sub-

stances, which x-esult from this hypothesis, correspond with

Ihe preceding analysis. Now,

4 particles of carbonic acid weigh .... 4 X 16*5 — 66

2 carburetted hidrogen •• 2 X 6*5 = 13

2 carbonic acid 2 X lO'S = 21

2 water 2X 7 r: 14

1 -»—-_-.>____ charcoal 4*5 ~ 4'

5

Total 118-5

Reducing these proportions to 100 parts of acid, and

joining together the two inflammable gasses, the numbers

come out as follows :

Carbonic acid ...... 55*70 we actually obtained 59'53

Inflammable air- . • . 28-69 24*28

Water 11-81 11'51

CharcoaJ 3-80 4*68

100-00 100-00

Jt is impossible to expect exact correspondence between FTypothesIs

jthe theory and analysis, till the numbers representing the f^'^"®^'^*^

w/pifrVit<iweights
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weights of the elementary atoms be ascertained with more
rigid accuracy, tiian has hitherto been done. I satisfied my-
self with taking the nearest round numbers, which are suf-

ficient at least to show an evident approximation to the pro-

portions obtained by experiment.

Composition of

sugar and for-

snation of

»xalic acid.

200 grains of

sugar treated

with nitric

acid.

i\f) ^ains of

oxalic acid

produced.

v. Composition of Sugar, and Formation of Oxalic Acid,

When a compound body is decomposed, and resolved into

a number of new substances, the products are almost al-

ways simpler, or consist of integrant particles composed of

fewer atoms than the integrant particles of the original

body. Thus, though oxalic acid is composed of 9 atoms,

none of the products evolved, when that acid is decomposed

by heat, contain more than 3 atoms. Hence it is probable,

that sugar is a more compound body than oxalic acid, be«

cause nitric acid resolves it into a variety of new compounds,

one of which is oxalic acid. It may be worth while to ex-

amine the action of nitric acid on sugar, and the tormati« a

of oxalic acid, more closely than has hitherto been done, as

the investigation will furnish some data for estimating the

composition of sugar.

Two hundred grains of pure crystallized sugar, being

treated with diluted nitric acid in the usual way, yielded

200 cubic inches of carbonic acid, 64 cubic inches of nitrous

gas, and 70 cubic inches of azotic gas, But these numbers,

though the result of a good many experiments, are not to be

considered as very exact. The uncertainty depends upon

the property, which the solution has ©f producing more

gas after the sugar is decomposed, at the expense of the

oxalic acid formed. JMow it is difficult to stop at the pre*

cise point.

The whole weight of oxalic acid, which can be obtaine4

from 200 grains of sugar, amounts to II6 grains. If the

experiment be properly conducted, the whole of the sugaj

is decomposed, or at least the quantity of residuary mattey

is small.

From the preceding statement, there is reason to cpnclwde,

that 100 grains of sugar, whea decomposed by nitric acjd,

yield,

1. Ox»Up
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Grains.

1, Oxalic add crystals 58 grains, or real acid* • 45 Oxalicandcar-

2. Carbonicac.d lOpcubic inches, equivalentto 46-5:
^^^^''^ ^^'^^*

while there are evolved obviously, by the decomposition of

the nitric acid.

Grains.

1. Azotic gas 35 cubic inches, equivalent to 10-62

2. Nitrous gas 32 cubicinches, equivalent to 10*85

Now, as nitric acid contains no carbon, it is obvious,

that the oxalic acid formed, and the carbonic acid evolved,

must contain the whole carbon contained in 100 grains of

sugar.

Grains.

45 grains of oxalic acid contain of ca'bon 14*40

46*5 grains of carbonic acid contain of ditto 13*02

Total 27-42

therefore 100 grains of sugar contain 27f grains of carbon, loo suear con.

The azotic gas and nitrous gas mubt have been originally tain 27 5 ear-

in the state of nitric acid, and must have given out oxigen °"''

y/het) they were evolved. But nitric acid is composed of

Oxigen.

Azote... 10-62 4- 25

Nitrous gas •«..•• • • • • 10*85 + 4*5

2i,*5

Therefore they must have parted with 29*5 grains of oxi-

gen. We are at liberty to suppose, that the whole of this

pxigen went to the formation of carbonic acid. Now, 46*5

grains of carbonic acid are composed of

Grains.

Oxigen • 38-5

Carbon. ........... 13-0

46*5

From this it appears, that in the carbonic acid there were Apparent sur-

4 grains of oxigen more than was furnished by the nitric P'"^ of o^^"

acid. I confess I am disposed to ascribe this surplus to er-

ro'urs in the experiments, and to believe, that the whole of

fhe oxigen of the carbonic acid was furnished by the nitric

acid.
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ftcicl. This being admitted, it follows, that the carbon

of the carbonic acid, and the whole constituents of the

oxalic acid, were furnished by the sugar. These are as

follows

:

Grains.

Carbon 2.7*5

Oxigen in 45 grains oxalic acid 28*8

Hidrogen in ditto ••••...*.......... i -3

58-1

If this total be substracted from the 100 grains of sugar

used, there will be a remainder of 41*9 grains. As this

quantity of the sugar has disappeared, and is no whe e to

be found among the products, we must suppose, that it has

assumed the form of water. Now 41*9 grains of water are

(Composed of

Oxigen 35*9

Hidrogen 6

Component
parts of sugar.

This cannot be
r.'i-d Oil. im.

J>licitl7,

but corro' ora-

tcu '
. , ^i

$ier's iiuuijiis.

41-9

Adding these quantities to the preceding products, we ob«

tain the composition of sugar, as follows:

Oxigen • • 64*7

Carbon 27*5

Hidrogen.......... 7*8

100-0

Though the process of reasoning, which led to this analy-

sis of sugar, is too hypothetical to be trusted implicitly, yet

I am persuaded, that it is to a certain degree correct, and

that the result obtained does not deviate very far from the

ti ath. If we compare Lavoisier's statement of the compo-

sition of sugar obtained in a different manner, though by

a mode of reasoning not less hypothetical, we shall be

surprised at its near coincidence with mine. His numbers

are

Oxigen 64

Carbon 28

Hidrogen .••..#..... 8

100
It
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It is true, that two difterent hypotheses may lead to the

same result, and yet be both wrong; but this becomes in-

finitely improbable in the present case, when we consider,

that the proportion of carbon, which I assign to sugar, must

at all events be nearly correct.

We have no direct method of determining the weight of r"arther argu-

an integrant particle of sugar; but if the accuracy of the

preceding analysis be admitted, it furnishes us with an in-

direct one, which cannot be rejected; for it is clear, that the

atoms of oxigen, carbon, and hidrogen, will be to each

other respectively, as the numbers \*
, |.|-, -f ; and these ni^m-*

bers reduced to their lowest terms become 5, 3, 4, neafly,

which, being primes with respect to each other, must repre-

sent the number of atoms, of which an integrant particle of

sugar is composed. Sugar then is a compound of 12 atoms ; Integrant par-.

namely, five of oxigen, three of carbon, and four of hidro-
^"^^'^ of sugar.

gen; the weight of an integrant particle of it is 47'5, and

its symbol \s 5 w -\- S c -\- A h. It differs from oxalic acid its difference

merely in containing an additional atom of oxigen and two ^^"^ oxalic

aciJt
of hidrogen. If we had any method of removing these

substances, without altering the proportion of the other con-

Atituents, we should obtain a much greater quantity of

oxalic acid from sugar than we can at present ; but nitric

acid acts by removing one half of the carbon in the form of

carbonic acid ^ thie sugar, deprived of this, resolves itself

into oxalic acid and water. Suppose two particles of sugar Theory of th<

acted on at once, the symbol for them will be 10 w + 6 c -\- 8h. formation of

Let three atoms of the carbon be removed by the action
f^.^^^^ su«-ar,

of the nitric acid, there will remain 10 w -{• 3 c { S h.

Now
A particle of oxalic acid ~ 4w+3c-\-^h
Six particles of water • • n: 6 w -f- + 6 A

10 u? + 3 c 4- 8 A,

which is just the quantity of oxalic acid left. This will

give us some idea of the way in which the formation of

oxalic acid by nitric acid is accomplished. And although

the series of changes is probably more complicated, yet

they are ultimately equivalent to the preceding statement,

1 allude to the formation of malic acid, which is said to pre- Malic add.

cede
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cede the oxalic acid, and afterward to be converted into it

by the subsequent action of nitric acid ; but on the compo=
sition and formation of this latter acid I avoid making any.

observations at present, as I propose to make them the stib*

ject of a separate dissertation.

HI.

An Account of the Application of the Gas from Coal to eco-^

nomical Purposes, fiy Mr. William Murdoch. Com."

municated by the Right Hon. Sir Joseph Banks, Bart»

K. B. P. R. S.*

Light fiom
Ji^ HE facts and results intended to be communicated in

•n^faTgescale. *^^* Paper are founded upon observations made, during

the present winter, at the cotton manufactory of Messrs,

Phillips and Lee at Manchester, where the light obtained

by the combustion of the gas from coal is used upon a very

large scale; the apparatus for its production and application

having been prepared by me at the works of Messrs. Boul-

ton, Watt, and Co. at Soho.

-Qaantlty of The whole of the rooms of this cotton mill, which is, I
light required

i^ejieve, the most extensive in the United Kinodom, as well
on a c'jmpari-

i i j- ^

son with caa- as its counting-houses and store-rooms, and the adjacent
•'**• dwelling-house of Mr. Lee, are lighted with the gas from

coal. The total quantity of light used during the hours of

burning, has been ascertained, by a comparison of shadows,

to be about equal to the light which 2500 mould candles of

six in the pound would give ; each of the candles, with

which the comparison was made consuming at the rate of

4-lOths of an ounce (175 grains) of tallow per hour.

The quantity of light is necessarily liable to some varia-

tion, from the difficulty of adjusting all the flames, so as

Experiment to be perfectly equal at all times; but the admirable preci-

made under vjion and exactness, with which the business of this mill is

circumstances, conducted, afforded as excellent an opportunity of making

• Phibs. Trans, for 18C8, p. 124,

the
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the comparative trials I had in view, as is perhaps hkely to

be ever obtained in general practice. And the experiments

being made upon so large a scale, and for a considerable

period of time, may, I think, be assumed as a sufficiently

accurate standard for determining the advaatages to be ex-

pected from the use of the gas lights under favourable cir-

cumstances.

It Is not my intention, in the present paper, to enter into Method }a

ft particular description of the apparatus employed for pro-
^o'btai'nedawl

ducing the gas: but I may observe generally, that the coal applied,

18 distilled in large iron retorts, which during the winter

season are kept constantly at work, except during the in-

tervals of charging; and that the gas, as it rises from them,

is conveyed by iron pipes into large reservoirs, or gasome-

ters, where it is washed and purified, previous to its being

conveyed through other pipes, called mains, to the mill.

These mains branch off into a variety of ramifications (form-

ing a total length of several miles), and diminish in size, as

the quantity of gas required to be passed through them be-

comes less. The burners, where the gas is consumed, are

connected with the above mains, by short tubes, each of

which is furnished with a cock to regulate the admission of

the gas to each burner, and to shut it totally off wheii re-

quisite. This latter operation may likewise be instantane-

ously performed, throughout the whole of the burners in

each room, by turning a cock, with which each main is pro-

vided, near its entrance into the room.

The burners are of two kinds : the one is upon the prin- Tmto kinds of

ciple of the Argand lamp, nnd resembles it in appearance ;

^"™«"'

the other is a small curved tube with a conical end, having

three circular apertures or perfoi-ations, of about a thirtieth

of an inch in diameter, one at the point of the cone, and
two lateral ones, through which the gas issues, forming

three divergent jets of flame, somewhat like a tieur-de-lis.

The shape and general appearance of this tube, has pro-

cured it among the workmen the name of the 'cockspur

burner.

The number of burners employed in all the buildings 904 burner*,

amounts to 271 Argands, and 633 cockspurs ; each of the

former giving a light equal to that of four candles of the

description
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description abovementioned ; and each of the latter, a llglit

equal to two and a quarter of the same candles ; making
giving light therefore the total of the gas light a little more than equal
«^"''' '"

'^ifi to that of 2500 caudles. AVhen thus regulated, the whole
mould candles o

of 6 to the lb. of the above burners require an hourly supply of 1250 cu-
consvinie 12j j-^j^ ^^^^ ^i^

^.j^^^ .^g produced from cannel coal; the superior
cub. feet of <;i>s

.
^

. .

fiotii camitl quality and quantity of the gas produced from that material

coal hourly. having given it a decided preference in this situation, over

every other coal, nocvvithstanding its higher price.

The time during which the gas light is used may, upon

an average of the whole year, be stated at least at two hours

per day of twenty-four hours. In some mills, where there

.
is over work, it will be three hours ; and in the few whei*e

night work is still continued, nearly twelve hours. But

taking two hours per day as the common average through-

out the year, the consumption in Messrs. Philips and Lee's

This requires mill, will be 1250 X 2 =: 2506 cubic feet of gas per day; to

C^cwt. oi can- produce which, seven hundred weight of cannel coal is re-

retorts quired in the retort. The price of the best Wigan cannel

(the sort used) is \3\d. per cwt, [9.2s. Qd. per ton), deli*

vered at the mill, or say about eight shillings for the seven

hundred weight. Multiplying by the number of working

days in the year (313), the annual consumption of cannel

will be 110 tons, and its cost ^125.

lb 1 3d
^bout one third of the above quantity, or say forty ISMis of

as much good good coiTfimon coal, value ten shillings per ton, is required
oonunon coal

f^^, ^^^^^ ^^ ^^^^ ^j^^ vetorts ; the annual amount of which i»
to Ueat them.

£20.

„ . . The 110 tons of cannel coal, when distilled, produce about
Produce ui

. /
' ^

coak. 70 tons of good coak, which is sold upon the spot at l5. 4c?.

per cwt. and will therefore amount annually to the sum of

£<)3.

_. The quantity of tar produced from each ton of cannel

coal is from eleven to twelve ale gallons, making a total

annual produce of about 1250 ale gallons, which not hav-

ing been yet sold, T cannot determine its value; but when-
ever it conies to be manufactured in large quantities, it

. cannot be such as materially to influence the economical

l^g statement, unless indeed new applications of it should b©
<lisc»vered.

The
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The quantity of aqueous fluid, that came over in the Aqueous fluid.

course of the observations which I am now giving an account

of, was not exactly ascertained, from some springs having

got into the reservoir ; and as it has not been yet applied to

any useful purpose, I may omit further notice of it in this

statement.

The interest of the capital expended in the necessary ap- Interest of oa*

paratus and buildings, together with what is considered as^^**^*

an ample allowance for wear and tear, is stated by Mr. Lee

at about .£550 per annum: in which some allowance is

made for this apparatus being upon a scale adequate to the

supply of a still greater quantity of light, than he has occa-

sion to make use of.

He is of opinion, that the cost of attendance upon candles Attendance

would be as much, if not more, than upon the gas apnara- "°^
"^°lf

^'^^"

. . . ^ * ^' on candles.
tus; so that jn forming the comparison, nothing need be

stated upon that score, on either side.

The economical statement for one year then stands thus :

Cost of 110 tons of cannel coal - .£125 Expense of th«

Ditto of 40 tons of common ditto 20 S^s lights.

145

Deduct the value of 70 tons of coak 93

The annual expenditure in coal, after de-

ducting the value of the coak, and without

allowing any thing for the tar, is therefore 52

.And the interest of capital, and wear and tear

^f apparatus 550

making the total expense of the gas apparatus, about ^600
per annum.

That of candles, to give the same light, would be about That of can-

i€2000. For each candle consuming at the rate of 4 tenths ^^^''

of an ounce of tallow per hour, the 2500 canJles, burning

upon an average of the year two hours per day, would, at

one shilling per pound, the present price, amount to nearly

the sum of money abovementioned.

If the comparison were made upon an average of three The compari-

hours per day, the advantage would be still more in favour ^°" ™°'^® ^^"

r 1 - 1- 1 ^ n 1 • , vourabletothe
ot the gas light ; the mterest of the capital, and wear and gas where the

Vol. XXI—Oct. 1808. H tear



pg APPLICATION OF THE GAS FROM COAL.

Iie-:f is conti- tear of the apparatus continuing nearly the same as in the
nued longer. « , i

" former case; thus,

1250 X 3 — 3750 cubic feet of gas per day, which would

be produced by 10|^cvvt. of cannel coals; this, multiplied by

the number of working days, gives l68 tons per annum,
which, valued as before, amounts to ^188

And 6o tons common coal for burning under

the retorts will amount to 30

218

Deduct 105 tons of coak at 26s. Sd. 140

Leaving the expenditure in coal, after de-

duction of the coak, and without allow-

ance fur the tar, at 78

Adding to which the interest and wear and tear of appara-

tus, as before, the total annual cost will not be more than

^650, while that of tallow, rated as before, will be .£3000.

^ut an increas- It will readily occur, that tlije greater number of hours the
ed expense o -^ ^ji^irnt, the greater will be its comparative economy ^apparatus re- &

. . .

quired. although in extending it beyond three hours, an increase of

some parts of the apparatus would be necessary.

Advantage If the economical comparison were made with oils, the ad-
a ove 01 ess.

yau^ages would be less than with tallow.

Beginning of The introduction of this species of light into the establish-

*^e
!^^^"" ment of Messrs. Philips and Lee has been gradual; begin-

ning in the year 1805, with two rooms of the millf the

counting-houses, and Mr. Lee's dwelling-house. After

which, it was extended through the whole manufactory, as

expeditiously as the apparatus could be prepared.

Inconvenience At first, some inconvenience was experienced from the

^l n
™ smell of the unconsumed, or imperfectly purified gas, which

may in a great measure be attriTjuted to the introduction of

successive improvements in the construction of the appara-

tus, as the work proceeded. But since its completion, and

since the persons, to whose care it is confided, have become

familiar with its management, this inconvenience has been

obviated ; not only in the mill, but also in Mr. Lee's house,

which is most brilliantly illuminated v/ith it, to the exclu-

siou of every other species of artificial lights

Th«
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The peculiar softness and clearness of this lii^ht, with its Its advantao

ill a 1

tory.
almost unvarying ii'tensity, have brought it into great fa- '" ^ "^^nufac

vour with the work people. And its being free fron) the

inconvenience and danger, resulting from the sparks and

frequent snviffing of candles, is a circunjstance of material

importance, as tending to diminish the hazard of lire, to

which cotton mills are kuown to be much exposed.

The above particulars, it is conceived, contain such infor- Orjm of the

mation, ay may tend to illustrate the general advantages at- ^^|f" "'.' "^^^P-
' •'

_

° '^ plication.

tending the use of the gas hght ; but nevertheless the Royal

Society may perhaps not deem it uninteresting, to be ap-

prised of the circumstances, which originally gave rise in my
mind to its application, as an economical substitute for oils

and tallow.

It is now nearly sixteen years, since, in a course of expe- In 1792.

riments I vvas making at Redruth in Cornwall, upon the

quantities and qualities of the gasses produced by distillation

from different mineral and vegetable substances, I was in-

duced by some observations 1 had previously made •ipoii

the burning of coal, to try the combustible property of the

gasses produced from it, as well as from peat, wood, and

other inflammable substances. And being struck with the

great quantities of gas which they affo'-ded, as well as with

the brilliancy of the light, and the facility of its production,

1 instituted several experiments, with a view of ascertaining

the cost, at which it might be obtained, compared with that

of equal quantities of light yielded by oils and tallow.

My appai-atus consisted of an iron retort, with tinned First experi-

copper and iron tubes, through which the gas was conducted ™^'^'

to a considerable distance; and there, as well as at inter-

mediate points, was burned through apertures of varied

forms and dimensions. The experiments were made upon
coal of different qualities, which I procured from distant

parts of the kingdom, for the purpose of ascertaining which

would give the most economical results. The gas was also

washed with water, and other means were employed to pu-

rify it.

In the year 1798, I removed from Cornwall to Messrs. Practically ap-

Boulton, Watt, and Co's. works for the manufactory of P^'^"^ ^" ^^^^•

steam engines at the Soho foundry ; and there I constructed

H2 an
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an apparatus upon a larger scale, which during many suc-

cessive nights was applied to the lighting of their principal

building, and various new methods were practised of wash-

ing and purifying the gas.

Illumination These experiments were continued with some interrup-

tions, until the peace of 180-2, when a public display of this

light was made by me in the illumination of Mr. Boulton's

manufactory at Soho, upon that occasion.

Since regularly Since that period, I have, under the sanction of Messrs.

Soho^foundrv -^°"^^^"' Watt, and. Co. extended the apparatus at Soho

foundry, so as to give light to all the pr'mcipal shops, where

it is in regular use, to the exclusion of other artificial light;

but I have preferred giving the results from Messrs. Philips

and Lee's apparatus, both on account of its greater extent,

and the greater uniformity of the lights, which rendered the

comparison with candles less difficult.

Theinflamma- At the time I commenced my experiments, I was cer-
ble nature of . , • i •

i i
•

r- i

the gas long tainly unacquamted with the circumstance ot the gas from
Jcnown,

QQ'^i\ liaving been observed by others to be capable of com-

bustion ; but I am since informed, that the current of gas

escaping from Lord Dundonald's tar ovens had been fre-

quently fired; and I find that Dr. Clayton, in a paper in

volume XLI of the Transactions of the Roj^al Society, so

long ago as the year 1739, gave an account of some obser-

vations and experiments made by him, which clearly mani-

fest his knowledge of the inflammable property of the gas,

but first applied which he denominates " the spirit of coals;" but the idea
to economical ^ applying it as an economical substitute for oils and tal-
purposes by rf j fc>

Mr. Murdoch, low does not appear to have occurred to this gentleman, and

I believe I may, without presuming too much, claim both

the first idea of applying, and the first actual application of

this gas to economical purposes.

REMARK,
Intnntion of As an attempt to light the streets of the metropolis by
applving coal

jjjga(^g ^^f ^oal gas has made much noise, and is meant, as
gas to light the °

neets of the it is said, to be brought before parliament next session,

meiropohs. whatever tends to elucidate the subject cannot be uninte-

resting. The account here given by Mr. Murdoch, whose

experiments
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experiments were meiitioned in our Journal for June 1805>

is perfectly satisfactory with respect to the application of

coal gas as the material of furnishing light, and its compa-

rative cheapness and advantages, at least in a coal country :

but it must be obvious, that his calculations are by no means
adapted to London.

Mr. Murdoch states the annual expense for lighting the Mr Murdoch's

manufactory of Messrs. Philips and Lee at £6oo ; and ob-
est""^\« ^'^^t

•^
'^

.

' applicable ta

serves, that, to produce an equal light by candles would London.

cost ^2000. The caunel coal employed however, as being

most profitable though sold at the highest price, costs there

only 22^. 6c?. per ton, and the coal for heating the retorts

only 10*. per ton. The coak produced there sells at 26s. 8d.

per ton. Now on inquiry at a very respectable coal mer-

chant's in London I find, that cannel coal sells here at ^4
per ton ; the coal for the furnaces may be averaged at 45*.,

and the coak at 50*. It must be observed too, that the ap-

paratus being manufactured on the spot at Birmingham, it

of course was so much the less expensive. The statement

for the metropolis therefore would probably stand thus.

Cost of 1 10 tons of cannel coal at £4 £440 Calculation for

- 40 tons of common coal at 45*. 90 the metropolis

Interest of capital, and wear and tear of appara- for two hours:

tus 650

1180
Deduct for 70 tons of coak at 505. ] 75

1005

Thus the expenditure would be £l005 to procure light

equal to that of as many candles as would come to £2000.

This is the calculation for light for two hours a dav. If we
take it for three hours a day, according to Mr. Murdoch's

second estimate, the calculation will be

168 tons of cannel coal £672 or if extended

60 tons of common coal I35 to three.

Apparatus as before 650

1457
Deduct for 105 tons of coak 263

1194

or £1194 to procure the light of £3000 worth of candles.

When
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For a longer V/heii the gas is applied to lighting the streets by night-

Yourable'
'^'

^lovvever, perhaps we may state tlie time at an average as

ten hours a day ; and the longer the time, as Mr. Murdoch
justly observes, the greater will be the balance in favour of

the gas, since the apparatus will remain nearly the same.

But various fie- But then, there are several circumstances farther to be taken

b '^I'ade

"^"''
^"^® consideration. Though the greater part of the appara-

tus would not be altered, it appears an increase of some

parts would be necessary, if the burning were to be conti-

nued beyond three liours. We must add too to the expen-

diture, the rent of houses in every part of the town for

holding the furnaces and ap[)aratus, the wages of persons

to attend these, and the salaries of clerks, none of which

were necessary in Mr. Murdoch's case. Besides, the price

of coal must probably be increased by the additional con-

sumption, and that of coak would certainly fall very greatly,

from the quantity produced beyond the demand for it. The

estimate too must be made in comparison with common
lamp oil, the expense of which may be reckoned at not

more than two thirds the cost of candles. Farther, the gas

lights are said to give double the light of the common street

lamps, and this is certainly an accommodation to the pub-

lic : but then, as the calculation of Mr. Murdoch is found-

ed very properly on the quantity of light given, this will

affect the estimate in a similar ratio, so that the expense of

the oil must be diminished by one half. On these grounds

the estimate would appear somewhat in the following formj

taking it at an average of ten hours every night.

Estimate with- 550 tons of cannel coal £2200
out these de- OQO tons of common coal 45O

Interest of capital, and wear and tear of appa-

tus 800

3450

Deduct for 350 tons of coak 875

2575.

The expense of lighting to an equal extent with oil, ac-

cording to the estimation above give , wo>dd £3333. It

j;^nst be observed, nothing is here allowed for the coal-tar,•-'
the
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the produce of which from the above quantity of coal, ac-

cordinsj to Mr. Murdoch, would be about 600O ale gallons,

or 7000 wine gallons; as he has left it out of his estimate

from being or too trifling value. Neither have I taken into

account the expense for rents of houses, salaries, and wages,

with the other circumstances abovementioned, that must af-

fect the profits; though I have said enough to show, that

these, if any, must differ very widely indeed from the enor-

mous gains held out to the public, to induce incautious

individuals to embark in the project, when it was first set on ^

foot.

For farther remarks on the coal gas lights see our Jour-

nal, vol. XVI, p. 73, 83, 308. C.

IV.

Farther Experiments on the Spleen. By Everahd Home,
Esq. F.R.S.*

Ji HE results of the experiments already brought ixtr- Objectinview.

wardt having established the fact, that fluids received into

the stomach, when the pylorus is closed, pass through the

spleen into the circulation of the blood ; it became an object

to determine, by experiment, whether this takes place, when

the parts are in a natural state.

The ass appeared, on many accounts, the best subject for The ass afa-

this purpose ; and as it ie made use of to teach the kcteri- yourable sub-

nary pupils the anatomy of that tribe of animals, I applied

to the Professor for permission to make my experiments in

the theatre of the college.

This was granted me in the most obliging manner ; the

subjects were also supplied by the College, and Mr. Sewell,

the assistant Professor, gave me his personal aid with a de-

gree of zeal and ability I have rarely met with, and have

much pleasure in acknowledging.

* Philos. Trans, for 1808, p. 133.

f See our Journal, vol. XX, p. 374.

In
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In making the following experiments, I had the assist-

ance of Mr. Sewell, Mr. Brodle, Mr. WilHam Brande, and
Mr. Clift.

Exp. 1. Experiment 1. An ass, which had been kept twenty-four
Tincture of hours without hay, to prevent the liquor that was to be
rhubarb given ^ . -^ ^ ii- i- ii i -^
diluted with poured mto US stomach from being soaked up and retained

water. there, on the evening of the 3d of December, 1807, ti^id a

drench given it, consisting of half a pint of the spirituous

tincture of rhubarb, diluted in half a pint of water. On
the morning of the 4th, this was repeated at eight o'clock,

The animal ^^^^ again at twelve. At two o'clock the animal was pithed,

pithed. so as to destroy its sensibiliry; and before the circulation

from thrsple-
^^^ entirely stopped, six ounces of blood were taken from

nic vein and the splenic vein into a graduated gla^s measure, and a si mi-
left auricle.

j^^^. ^^3^1;^^ ^^y. taken from the left auricle of the heart,

into a vessel of the same kind : these were allowed to coagu-

late and separate their serum.

State of the The spleen was large and turgid ; upon making sections
spleen.

of it, the cells were found to be very numerous ; and to-

wards the great end and near the edge, they were particu-

Rhubarb con- cularly distinct to the naked eye. The cut surface had a
veyed to it, strong smell of rhubarb, and when it was applied to white

liver'^"
° ^^^ paper wetted with the alkaline test, an orange tinge was

produced. This was strongly contrasted by a stain made in

the same manner with a section of the liver, which had no

such tinge, nor did the liver give the slightest smell of rhu-*

barb.

Khubarbinthe Infusions were made of the spleen and liver under similar

urine most: circumstances; these were strained oft' into separate glasses,

sion of spleen ^"<i tested by t1ie alkali. The urine was tested in the same
then in serum way. The serum, from the different portions of blood, was

vei'n and'^l'east
^'^^ poured off into separate glass vessels, to which the test

in serum from was added. In nineteen hours after the blood had been

infu^skln^o/h- *^^^" f''«'" ^^''^ ''^'"'' ^•'^y '^^''^ '^^^ compared together. The
ver. yrine had so deep a tinge, that it nearly resembled the pure

tincture of rhubarb in appearance; the others had a tinge,

although in very different degrees; the quantity of rhubarb

they contained was estimated by adding tincture of rhu-

barb to alkaline water so as to produce corresponding tints.

The infusion of spleen had a tmt equal to sixty drops of

tinctur<^
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tincture of rhubarb in two ounces of alkaline water: the

serum of the splenic vein to fifteen drops: the serum from

the left auricle of the heart,, to three drops. The infusion

of the liver gave no orange tinge, but had it not been ob-

scured by the red particles of the blood, it must have been

equal to that of the serum from the auricle.

The connecting membrane between the stomach and Connecting

spleen was attentively examined, very few absorbent vessels "^een thesto'

were seen, and these were not in a turgid state, they were inach& spleen

traced to the chain of glands situate near the edge of the
^'^^"^''^^ *

spleen, which receive the absorbents of the stomach, but

none were detected passing beyond the glands, nor did the

glands admit quicksilver to pass through them towards the

spleen.

Exp. 2. The former experiment was repeated upon ano- Exp. 2.

ther ass, with similar results, but less strongly marked ; the burinTl^I^^'
cause of this difference was explained by the abdominal vis- degree; per-

cera being in an inflamed state. ^^^P^ ^'"°'" '""

^
. 1-11111. flammation of

The urine was less unpregnated with rhubarb, the mfu- viscera,

sion of the spleen had a lighter tinge, and the serum of the

splenic vein had it in a still less degree; but evidently ex-

ceeding that of the serum from the vena cava inferior

opened just below the diaphragm, which was substituted

for the left auricle of the heart, with a view to varj'^ the ex-

periment.

Exp. 3. The same experiment was made on a third ass Exp.S.Simikr.

with similar results.

Exp. 4. An ass that had been kept four days without Exp. 4,

water, and two without solid food, on the evenina: of the 8th f"^'^*^''*^^
''^"-

•~
barb given.

of January, 1808, had a bail given it, containmg half an

ounce of powdered rhubarb; on the gth, at seven o'clock

in the morning, this was repeated ; a third was given at nine

o'clock, and a ourth at twelve. At two o'clock, the ass was

pithed, and four ounces of blood were taken from the sple-

nic vein, and the same quantity from the left auricle of the

heart.

The spleen was found contracted to half the size of those Spleen much
in the former experiments; when cut into the cells were ^°'^^'^^'^'^'*'

small, and it required a magnifying glass to see them dis-

tinctly. The^tibstance was compactj and bore a near re-

semblance
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semblance to a portion of liver; so that in this state the

blood vessels, particularly the vein?, must have been much
contracted in their diameters.

Other \iscera. The stomach contained about two ounces and a half of

a gelatinous substance mixed with rhubarb, the suiall in-

testines were nearly empty, but the coecum and colon con-

tained several quarts of water, in which the rhubarb was

more evident both to the sight and smell, than in the sto-

mach.

The absorbent glands upon the edge of the colon were

ranged in two rov.'s, one on each side of the great vein, and
were exceedingly numerous. In the space between these

rows of glands, in some places twenty trunks of absorbent

vessels could be readily counted, of a very large size.

Fvhnbarb in The urine was impregnated with rhubarb, so as to acquire
t e unne.

^^ orange tinge from the addition of the test ; but the infu-

sion of the spleen, and the serum of the different portions

of blood, did not contain it in sufficient quantity to have the

colour heightened by alkali.

Exp. repeated Exp. 5. The last experiment was repeated upon another
with Sim iar re- Two ounces of blood were taken from the splenic vein,
suits. .

"

two from the large vein of the colon, and two from the infe-

rior vena cava in the lower part of the loins.

The spleen had the same appearance as in the last expe-

riment.

The stomach contained neai'ly a pint of moderately solid

contents, in which the rhvibarb was very evident. The
small intestines were nearly empty ; but the csecuiu and be-

ginning of the colon contained several quarts of hquid,

strongly impregnated with rhubarb.

The absorbent glands and vessels had the same appearance

as in the former experiment.

The urine when tested was found impregnated with rhu-

barb.

The proportions of serum of the blood taken from these

different veins, when tested by the alkali, appeared to be

very much alike; at least that from the splenic vein was

not more tinged than the others.

Spirituous li- Exjj. 6. Having been informed by Mr, Sewell, that spi-

rXmrnatior rituous liquors, given m large quantities to horses, produce

inflammation
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inflammation of the brain, and sometimes death; and this of the brain m
information having been in some measure confirmed by an "°''s^*«

ass in a weakly state, that had taken half a pint of the spi-

rituous tincture of rhubarb in the evening, dying in the

night; I thought it right to make a comparative experiment

with the infusion of rhubarb, to determine whether the re-

sult would be the same as with the tincture.

February 9, 1808. An ass had a pint of infusion of rhu- E^p. 6.

barb given to it ia the evening ; the same dose was repeated aqueous infu-

at six o'clock in the morning of the 10th ; and again at nine
sion of rhubarb

a ' o
^ givea.

o'clock, and at twelve. At two o'clock the animal was

pithed, and two ounces of blood were taken from the splen-

ic vein, two from the vein of the colon, and two from the

inferior vena cava in the lower part of the loins.

The spleen was found turgid, and large; when the cut Rhubarb found

surface was rubbed on white paper, the orange tint was '" sjjieeu,

very evident without any test applied to it, particularly so,

when compared with a similar stain made by a section of

the liver, in which there was no such tinge.

In the stomach and duodenum, the rhubarb was found in stomach and

large quantities; but none was met with in the ceecum. duodenum.

The urine was impregnated with rhubarb, tiie orange tint i^irine,

upon the application of the alkali being very distinct.

At the end of twenty hours, the serum of the splenic '^i^^^ scrum,

vein had a tinge equal to four drops of the tincture of rhu-

barb in two ounces of alkaline water; that of the vein of

the colon and vena cava was less distinct.

The effects of the infusion of rhubarb on the spleen, the Effects sllgTitsr

serum of theblood, and the urine, corresponded exaftlv with
*^''"' ^'''^'^ ^^®

" r ,» "-•' tincture.

that of the tincture in the former experiments, but was in a

less degree of intensity.

In the course of these experiments, an attempt was made Quantity of

to ascertain whether the blood in the splenic vein has a ^'^'^""i "P-

greater proportion of serum than in the other veins of the greater ii«

body, and the general results were in favour of such an ^'°"'^' ^"^"^

• • 1 i -i Ml r 1 i p Ti 1 1
splenic vein ?

opmion; but it will appear, trom what follows, that the but what gepa

quatitiry of serum separated in twentv-fouv hours is by no rates in 24

means a juft criterion of the proportion, which the blood criterion.^

contains.

Experiment 1. Three ounces of bl.ood from the arm of a Exp. i.

healthy
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healthy person were received into a graduated glass vessel,

previously cooled to the temperature of 3-2°, three more
into a second glass of the temperature of 50", and three

into a third at 70°. The three glasses were brought into a

room, the temperature of which varied from 40° to 50°. At

the end of nineteen hours, the serum was found in the fol-

lowing quantities.

In the glass at 32° 9 drams.

50° 11

70° 10

The blood did not flow so freely into the glass at tlie

highest temperature, as into the other two.

Exp. 2. Exp. 2. This experiment was repeated, and the serum

examined at the end of forty-three hours.

In the glass at 32° 12 drams.

50° 12

70° 13

Exp. 3. JExp, 3. It was repeated, and the serum examined at the

end of 67 hours.

In the glass at 32° 11 drams.

50° llf
70° Hi

Xxp. 4, JExp. 4. It was repeated, and the serum measured at the

end of ninety hours.

In the glass at 32° llf drams.

50° 13

70° lOi

The blood did not flow so readily into the glass at the

highest tenn)erature as into the other two.

Most terum From these expei'iments it appears, that the serum se-
sepavaies from

p^j-ates in larger quantity, when the blood is received into a

into a warm vessel at the temperature of 70 degrees, than at 50° or 32°:

''^^f^l' this, however, is prevented from taking place by the blood
and flowing

'

,-1 r .1, '

freely. not iiowmg readily rrom the vem.

From the experiments on the spleen contained in this and

the foregoing paper, the following facts appear to have been

ascertained.

Sijleen in two That the spleen is met with in two very different states,
difF.»rent slates:
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one which may be termed the distended, and the other the

contracted; and that in the one its size is double what it is '

in the other. In the distended state there is a distinct ap-

pearance of cells containing a limpid fluid, distinp;uishable

by the naked eye; in the contracted, these only become

distinct when seen through a magnifying glass. The dis-
^^ j^^^^^

tended state takes place when the stomach has received un- drinking,

usual quantities of liquids before the animal's death ; and

the contracted state, when the animal has been kept several

days without any drink before the spleen is examined.

That the trunk of the splenic vein (of the hog) is Splenic vein

more than five times the size of the trunk of the splenic
,

^""^^
^f^ large as the

artery. aitery.

That, when the pylorus is secured, coloured liquids pass Liquids pass

from the cardiac portion of the stomach into the circulation j™'" the car-

„ . .
diac portion of

of the biood, and go off by the urine; and while this is the stomach

going on, the spleen is in its most distended state, and the *° '^^ spleen.

colouring matter is found in its juices, although it is not to

be detected in those of the liver. The colouring matter

cannot therefore be conveyed to the spleen through the

common absorbents of the stomach, which lead to the tho-

racic duct.

That, when the pylorus is open, the'colouring matter un-

der the circumstances above mentioned is equally detected

in the spleen.

That, when the spleen is in this state, the blood in the Colouring mat-

splenic vein has its serum more strongly impregnated with fj^
omidinthe

'^
_

n J r o serum from the
the colouring matter, than that of the blood in the other splenic vein,

veins of the body; and when the stomach is kept without^
the stomach

'
. _ _

r- contain a
liquids, although colourmg matter is carried into the system licjuid.

from the intestinal canal by the ordinary channels, no

particular evidence of it is met with in the spleen or its

veins.

That the csecum and the portion of the colon imme- Bjood vessel*

diately beyond it are found (in the ass) to be at all times occasionally

filled with liquids, even when none has been received into
Uq'^u'idTfroin

the stomach for several days, and there is a greater number the colon.

of absorbent vessels for carrying liquids from the colon into

the thoracic duct, than from any other part of the body.

The



] 10 EXPERIMENTS ON THE SPLElIN.

The colon is theiefore a reservoir, from which the blood

vessels are occasionally supplied with liquids.

Mr. Sewell informs me, that the same observation applies

in a still greater degree to the horse.

Liquif!s drunk , That coloured liquids taken into the human stomach, un-

de^-L' \ few
' *^^* some circumstances, begin to pass off by urine in seven-

minutes, teen minutes, continue to do so for some hours, and then

disappear; they are again met with in the urine, after the

colouring matter is known to have arrived at the great in-

testines, by its passing off by the bowels.

From the above facts, the following conclusions may be

drawn.

Liquids con- That the liquids received into the stomach, beyond what

t'h^'^ Mt'/^"^
are employed for digestion, are not wholly carried out of it

spleen. by the common absorbents of the stomach, or the canal of

the intestines, but are partly conveyed through the medium
of the spleen into the circulation of the liver.

Tliecommuni- The vessels which communicate between the stomach and
catmg vessels ^jj^ spleen have not been discovered: but if it is pi'oved,
not yet disco- ,

,
, . p , /

Tered. that the colouring matter of the contents of the stomach

is met with in greater quantity in the spleen, and in the vein

which goes from that organ to the liver, than in the other

veins of the body, there appears to be no other mode in which

it can arrive there, but by means of such vessels; and the

two different states of the spleen, which correspond with the

quantities of liquids tbat pass from the stomach, are strongly

in favour of the existence of such a channel.

Hence people This communication between the cardiac portion of the

clriiildne have
stornach and the spleen will explain the circumstance of

the spleen and those, who are in the habit of drinking spirituous liquors,
uei laease

. [^j^yj,^g, ^j^g spleen and liver so frequently diseased, and the

diseases of both organs being of the same kind.

The spleen not This organ is not essential to life, its office being of a se-

esseniial to life condary kind ; but when it is materially diseased, or entirely

injure diircs-^
removed, digestion must be disturbed. The extent to which

^'o"' this takes place cannot be accurately known from experi-

ments on quadrupeds, and the instances in which the human
spleen has been removed have not been attended to with

sufficient accuracy, to afford an explanation of the effects

that were produced on the stomach.

V.
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MACHINE FOR RAISING. COALS Oft ORE. jH

Account of an improved Machine for raising Coals, or other

Articles, from Mines: by Mr. Gilbert Gilpin, of Old

Park Iron Works, near Shifnal*.

T
SIR, 1

HE improvement of the machines in use for raising coal Experiments
i

and ore from the mines has long been a desideratum of the °^P]^'^
m sfor

o raising coal re-

Society for the Encouragement of Arts, Manufactures, and quired. j

Commerce, and they have repeatedly offered a premium for
i

this pui'pose.

Those in general use (from the increased expense of horse Those in com -

labour), are worked by a steam engine, attached to a crank ™°" "^^'
!

of twenty-one inches radius, wedged on a shaft along with
)

a fly wheel, eleven or twelve feet in diameter, and pinion !

wheel, of eleven teeth, which latter works in another of
ij

sixty-four teeth, on the shaft of which is a plam cylindrical 1

barrel, from four to six feet diameter, and nine or ten feet
5

long. Some have barrels formed of frustums of cones, (the

perimeters of which are in the proportion of about five to

four), united at their bases, and of various diameters.. The

axes of both kinds are placed at right angles with the cen-

tre line of the pit, and at each end a rope of six inches in

circumference is made fast by a staple, which ropes work

(in contrary directions at the same time) over two pulleys,

placed in a frame parallel to each other, and at an equal

distance from the centre of the pit; to the ends of these

ropes the baskets of coal and ore to be raised are hooked.

The simplicity of their general structure is such as, per- Defect in the

/ . ^ ^ . , , , • • ,
form of the

naps, not to admit ot any considerable improvement; but barrel.

the forms of the barrels are very defective.

On putting one of these machines in motion each rope

forms a triangle, the lines thereof from the pulley to the

first and last coil, and the surface of the barrel, forming its

* Trans, of the Society of Arts, vol. XXV, p. 74. Twenty guin as

were voted to Mr. Gilpin as » premium by the Society.

three
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Cylindrical three sides. Upon the cylindrical barrel the load always

tends, from gravitation, towards the nearest point of con-

tact with the centre of motion of the barrel, and, in conse-

quence, the ascending rope at first bends around it in reced-

ing coils from the subtending side of the rectangle, dimi-

nishing their distances as they approach the nearest point of

contact, (where the rope crosses the centres of the pulley

and barrel at right angles), thereby leaving a great part of

the latter uncovered by the rope, and hence the necessity

of such long ones; afterward coiling hard against itself as

it approaches the other side of the triangle, to its great in-

jury in wear.

Conical in im- The barrels formed of frustums of cones, united at their

proper proper- bases, the perimeters of which are in ' the proportion of

about five to four, are equally defective, on account of the

rope, for the reason before mentioned, binding hard against

itself, and even sometimes, (in wet weather, when its rigidity

is increased by absorption of water,) folding at first in re-

ceding coils, and afterward so hard against itself as to force

those receding coils to slip suddenly towards the small peri-

meter of the cone, thereby making a large portion of the

rope to descend the pit in an instant, breaking the rope by
Danger. the sudden jerk, and frequently causing the immediate de-

struction of the men who may be ascending the pit at the

time, or dashing to pieces the basket and its contents.

Disadvantages. Beside the unnecessary expense arising from the use of

hempen ropes, and the breakage of chains when applied in

the common way, the forms of the barrels are quite erro-

neous in principle. Some ai*e cylindrical; others formed of

frustums of cones united at their bases, without any deter-

minate proportion in their peri-meters, or regard to the weight

of the rope or chain working thereon, both of which are ab-

solutely necessary to acquire a maximum effect.

Proper propor- The convex surface of a frustum of a cone is equal to
'"^"^' the convex surface of a cylinder of the same altitude, hav-

ing its circumference equal to half the sum of the perime-

ters of the frustum : and circumferences of circles being to

one another as their diameters, the surface of a barrel

formed of two frustums of riglit cones (united at their

bases), each 64 inches diameter at one end, 32 at the other,

and
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and 54 long, which is the size we have adopted here, is

equal to the surface of a plain cylindrical one, 48 inches

diameter, and 108 long. Each will therefore bend the same

length of cordage in a equal number of revolutions, and so

far they are equal to each other; but they vary very con-

siderably in the momenta required to work them.

Let a = the weight of the basket of coal, and b = that of F«rce requited

. with a cylux-
the descending part of the chain; then, on the cylindrical der:

barrel, when the former is hooked to the end of the latter,

and eased from the bottom of the pit (the opposite chain

being bent on the barrel), a + &— the counterpoise re-

quired at 24 inches radius; and when it is wound up to the

top (the descending part of the opposite chain hanging

down the pit), a— 6— the counterpoise required at the

same radius.

On the barrel formed of frustums of right cones, when and with two

the load is eased from the bottom of the pit, it and the ^^"^^3
™^ °^

chain are suspended from one of the smaller perimeters

(the opposite chain being bent on the barrel), \- — —

the counterpoise required at 32 inches radius; and when It

is wound to the top of the pit, it is suspended from the

larger perimeter of one frustum, while the descending part

of the opposite chain is hanging down the pit from the smaller

perimeter of the other, and in that position a —— zz the

counterpoise required at the same radius.

Consequently, by supposing a, the weight of the basket This applied

of coal, to be SOOlbs. and b, the weight of the descending "^ P'^'^^^'^®'

part of the chain, 400lbs. (these are the weights which we

have adopted here), we have the counterpoise required upon

the cylindrical barrel, at 24 inches radius, 1200153. when
the basket of coals is at the bottom of the pit, and 400lbs.

when it is at the top; but upon the barrel formed of frus-

tums of right cones, the counterpoise required at 32 inches

radius is 600lbs. in each position. And as the counterpoise

required is in inverse proportion to the length of the radius

at which it is applied, we have 24 : 32 : : 600 : BOOlbs. the

countei-poise required upon the barrel formed of frustums

Vol. XXI—Oct. 1808. I of
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of right cones, at 24 inches radius. Again, as the descending;

part of a chain 4- a basket of coal of double its weig-ht, un-

bending out of equidistant grooves from the base of a frus-

tum of a right cone towards its smaller pei'imeter, balances

in every revolution of the barrel a chain of equal weight 4-

a basket of coal of double its weight, bendaig into equidis-

tant grooves from the smaller perimeter of a similar frustum

towards its base, the counterpoise required must be equal in

all parts of the descent.

Maximum ©f So that by making the weiofht of the basket of coal to
ff •«

J ts n

that of the chain, aud the perimeters of the frustums of

cones, which form the barrel, to each other in the propoi*-

tion of two to one, a maximum is obtained, hy which a bar--

rel of this description requires one third less 7nomentum, (and

consequently one third less expense), to work it than a cylin-

drical one.

Barrels. The barrels are made by nailing two or three inch planks

upon wooden or iron curves, as in the common way; and af-

terward folded spirally with wrought iron tire, so as to leave

a vacancy of about half an inch between each fold, for the

lower part of the ellipses of those links of the chain which

work vertically to move in, and keep the coils at an equal

distance from each other.

Iron work. The wrought iron tire is of two kinds, the one for conical,

and the other for cylindrical barrels; the cross section of

that for the barrel formed of frustums of cones is nearly a

parallelogram l| inch by ^ths; out of the upper part of

-which about one fourth of an ellipsis is taken, to form a ho-

rizontal bearing for those links of the chain, which lie flat

t\pon the tire; the cross section of the latter is a rectangle,

I5 inch by 2f inch. Both are rolled into their proper form,

and holes of a quarter of an inch diameter punched therein,

at a foot from each other, for the purpose of nailing them to

the planking of the barrels.

Chains work- As the method of working chains in grooves has only been

^zfecQni'un^- ^" "^^ about three years and a half, it is impossible to give

tice. a certain idea in respect to their durability. In all that time

not a single link has broke, or the least accident occurred

therefrom, though Messrs. T. W. and B. Botfield, have

nearly three thousand feet in daily motion at this manufac-

tory.
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tory. The wear has also been so trifling, that I conceive

they will sooner fail from oxidation than attrition: for al-

though the machines for raising coal and ore from the mines

are in use twelve hours in the day, the brown oxide of iron

formed upon the links by exposure to the atmosphere is sel-

dom disturbed by the motion of the chain.

The method of folding wooden barrels with wrouglit iron Cast iron bar-

tire does away tiie necessity of cast iron ones, and may be ^^^^ unneces-

applied to every wooden barrel now in use at a small expense,

as may be seen by the estimate which is subjoined.

There are now at work in the mines of this manufactory

four machines, with wooden barrels folded with wrought

iron tire, one cylindrical, and three formed of frustums of

cones, raising upwards of eight hundred tons of coal and

iron ore per week from pits of about eighty yards deep; and
three others are in hand.

I look forward with confidence to the general substitution Chains used

of chains for hempen ropes at all our mines and manufac- in'^'ead of

, . X- r X i. xu Tj -i.- 1
• . hempen ropes,

tones, a matter or importance to the Jiritish empire, as it

will considerably lessen the consumption of hemp, and ren-

der it more abundant for the exigencies of the Navy.

Wishing to give this method of working chains all the

publicity in my power, I will obviate all apparent (for there

are no real) difficulties, which may occur to any person in

their application, on his stating them in a letter post paid

addressed to me here,

I am, Sir,

Your most obedient Servant,

GILBERT GILPIN.

Expense of tarred ropes for a machine for raising coal and Comparative

ore from a pit eighty yards deep, for three years and four ^g™^^^ ''*

months.

£ s. d.

Ten ropes each 110 yards long, 6 inches in cir-

cumference, and 5lbs. per yard, 5500lbs. at

8c/. per lb 183 6 8

Deduct 10 worn out ropes 2750lbs. at id. lb •• 11 9 2

Net expense of ropes for 3 years and 4 months ^171 17 6

1

2

Expens«
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Expense of chains for a machine foi- raising coal and ore

from a pit eighty yards deep.

Chains. Two chains e'ach 110 yards long, formed of |

inch iron, 28 links to the yard, and weighing

5lbs. per yard, l lOOlbs. at 6d. per lb 27 10

180 yards of wrought iron tire, with the holes

punched therein weighing 7lbs. per yard, at

1*, 6d. per yard 13 10

540 nails for the tire, 27lbs. at 6c?. per lb 13 6

Workmanship, nailing the tire on the barrel, 180

yards at 2|rf, per yard 117 6

£43 11

The above chains and tire have been at work three years

and four months, and do not appear to be one fourth worn.

llopes retained Messrs. T. W. and B. Botfield annex a certificate, that

count of the" ^^^Y ^^^^ ^^^ ^^ work at their mines four of Mr. Gilpin's

men's prejudi- machines, one with a cylindrical barrel, and three formed

of frustums of cones; which machines they conceive 'to be

superior to any hitherto known or in use, and producing

their eftect at a much less expence. To this Mr. Gilpin

subjoins

You will please to observe, that of the four machines now

in use, two only work with two chains each, and they are

both formed of frustums of cones ; the other two, the one

with a cylindrical barrel, and the other a frustum of a cone,

have each a chain at one end, and a patent flat rope at the

other. We are induced to adopt the latter plan, to do away

by degrees the prejudices, which miners and colliers have

imbibed against chains, from accidents which they have

been witnesses to in the common way of working. Though
the causes of similar accidents are entirely done away by the

new method of working, some little of the old prejudice

remains ; a thing not to be wondered at, when we consider

the uninformed state of this description of men, arising

from a life spent in the dark recesses of mines; and, as it

^'cre, cut off from the rest of society.

From
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From the uniformity and safety of the new method, their These wearing

prejudices against chains are, however, rapidly wearing away,

and I have no doubt, that in a few years they will even be

preferred. It is certainly more reasonable to suppose, that
'

this will be the case, from the superiority which iron holds

in point of strength of materials, than that ropes even should

have been known, (at least in the mines,) had the new me-
thod of working chains been in use prior to the introduction

of hemp.

Reference to the Engraving of Mr. Gilbert Gilpin's im-

proved Machine for raising Coal, Ore, &c. PI. 3, fig, 1,

2, 3, 4.

Fig. 1. a. A crank to which the connecting rod is fixed Explanation of

to attach the machine to the steam-engine which works it. 'he plate,

b. A wheel of 13 teeth, wedged about the same shaft with

the crank, and which works into the wheel d.

c. A fly wheel 11 feet in diameter, wedged upon the same
shaft as the wheel b.

(df A wheel of 64 teetii, wedged upon the same shaft as

the barrel, into which the wheel b works.

e. A wooden barrel, formed of two frustums of cones

united base to base, and folded spirally with wrought iron

tire, which keeps the links of the chains at right angles with

each other, and with the grooves in the pulleys.

ff. The reeling-post and its lever, for disengaging the bar-

rel from the steam-engine, when the men are to be let

down into the pit by means of the break.

gg. A break wheel, break and lever, for regulating the

velocity of the ban-el when disengaged from the steam en=

gine, and in the act of lowering the miners into the pit.

hh. The frame on which the machine is erected.

ii. Fig. 2. The pit-frame, for supporting the pulleys.

k. The pit represented by a circle, part of which is shown

open, and part by dotted lines.

//. Two grooved pulleys, over which the chains, extend-

ing a considerable length from the barrel a work in parallel

lines.

m. The carriage (called a tacking in Shropshire) on which

th«
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the coal and ore are landed from the chaiu at the pit head,

moving on four small iron w'leels.

7in. Baskets on which the coal and ore are raised from the

pits.

0. The hook which goes into the staple of the basket to

draw it forward when lowering on to the tacking.

After the basket is lowered, the tacking is drawn forward

by two girls to the edge of tht frame, which is laid level

with the ground on its outside, and near to which the coal

and ore are loaded into waggons, and afterward drawn upon

iron rail-ways to the furnaces, forges, &c.

Fig. 3. A section of a part of the barrel and tire, show-

ing the manner the links of the chain lie on it, on a scale of

3 inches to the foot.

Fig. 4. A section of the pulley, with a link of the chain

lying in it.

In a large machine the barrel is fixed 24 or 25 yards from

the pit.

VI.

Refnarks on Mr. Gough's Essay on Polygonal Numbers : by

P. Barlow, Esq.

To the Editor of the Philosophical Journal,

SIR,

On Format's ^^ J'^"'" number for July, the first article is an essay by
proposition on John Gough, Esq., in which he has attempted the demon-

nunfb
stration of a very curious and general j^roperty of numbers;

but as it appeals to want that perspicuity and simplicity,

which are the distinguishing beauty of mathematical rea-

soning, I have drawn together the following observations

upon it ; which, if you think proper to insert them, will

give your readers an opportunity of judging of its merits,

more particularly than they may have hitherto done. It will

also
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a so afford Mr. G. an opportunity of explaining the ambi- On Fermat's

guous parts; and will at the same time much oblige
proposition on

Yours, &c. numbers.

Royal Mil. Academy, P. BARLOW.
Sept. 13, 1808.

The curious theorem, which Mr. Gough has undertaken
to demonstrate, was first announced by Fermat, in one of
his notes at page 180 of his edition of Diophantus; and the

demonstration for the particular case of squares was given

first by Lagrange, in the (Mem. de Berlin, IJJOj, and af-

terwards in a simpler form by Euler, in the (Acta Petrop,

Ann, Mil), as we are informed by le Gendre, in his Essai

stir la Theorie des Nomhres, at page 202; where there is

also given a demonstration for the same particular case. Le
Gendre has likewise in another part extended it to triangu-

lar numbers, and this is the most that has ever been done

by any mathematician. If therefore the ingenious author

of the abovementioned essay has failed in his demonstration,

he has the satisfaction of having failed in an attempt, in

which many of t4ie ablest mathematicians in Europe have

succeeded no better than himself; and if, on the contrary,

he can clear up those parts, which appear at present to be

defective, the greater degree of merit will be due to his in-

genuity and ability, of which I have always entertained the

highest opinion : and I feel confident, that he will not mis-

take my intentions in the following criticism, but rather at-

tribute it to my love for mathematical truth, than to any

invidious desire of criticising his paper.

The first thx-ee propositions and their corollaries are in

themselves correct, although I am at a loss to see in what

manner they are intended to be applied to the general de-

monstration. The first part that I shall examine is the con-

clusion drawn at cor. 2, prop, 4. Tn cor. 1 of the same

prop, it is proved, that e, which is taken to represent any

aggregate of polygonals of the denomination m, is of the

form ezzp + m— 2.s; and then in cor. 2, having shown

that every natural number is also of the same form, p +
m «-=« 2. s, the^converse of the prop, is inferred to be true

likewise 3
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On Fermat's likewise ; namely, that every number is the aggregate of

pd^eonul"
°" polygonals. Now it is easily seen, that this is false reason-

numbers, ing. Our author might, with as much propriety, have said,

that every natural number is either even or odd, and every

aggregate of polygonals being also either even or odd, there-

fore every natural number is the aggregate of polygonals

:

or, to put it in a stronger light, every natural number is of

the form jp -f m.

—

2. s; and, every square number being

also of the form p -\- m— 2, s, therefore every natural num-
ber is a square number. No person can for a moment fail

- of detecting in those two last cases the fallacy of this rear

soning, nor of perceiving the strict analogy it bears with

that made use of in the cor. abovementioned. It is to be

observed, that I do not object to the conclusion, but to the

manner of obtaining it; for all that is drawn from the first

four propositions and their corollaries might have been

granted at first as a postulate, if any use could have been

made of it in the general demonstration.

For unity is a polygon of every denomination, and every

natural number is composed of a number of units, there-

fore every natural number is composed of a number of po-

lygons of any denomination m, consequently every natural

number is either a polygon of a given denomination m, or

may be resolved into polygons of that denomination ; the

number of those polygons being unlimited, as in the corollary

alluded to.

The next place, where any conclusion is drawn, is in the

cor. to prop. !6, where it is said, that If e zz y + t, can be

resolved into polygons, the number of which zz m—f,

€ +/ may be resolved into m polygons of the same deno-

mination. Now either this supposition is necessary to com-

plete the demonstration, or it is not: if it is not necessary,

it ought to have been omitted; if it is necessary, it ought

to have been shown (but it no where is in the demon-

stration) that e zzy -\- t may be resolved into m —f po-

lygons, because the conclusion depends upon this suppo-

sition, and if the supposition is true, the conclusion is true;

on the coptrary, if the supposition is false, the conclusion

must necessarily be so likewise. This language is at all

events too vague for mathematical reasoning. I am willing

to
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to allow that, if e can be resolved into m—/ polygons, On Fermat's

e+/ may be resolved into m polygons; but if e cannot be po°ygona°"

resolved into m—/ polygons, what proof have we, that numbers.

e-\-f can be resolved into m polygons? And that there are

many such cases is evident : thus, 14 cannot be resolved into

less than three or m triangular numbers, nor 23 into less

than four or m squares.

This ought to be explained, the importance of the pro-

position demands it, the last labours of Euler, Lagrange,

and le Gendre demand it also, and a few more pages may
very well be afforded to complete the demonstration.

The remaining part of the essay goes on to show, how

any given number may be resolved into polygonal numbers

of any given denomination ; but, from the examples there

given, it does not appear to possess any advantage over the

usual method of trials ; and even if it did, it is of no use

in demonstrating the proposition, for showing how a thing

is -to be done is very different from showing it may always

be done.

Upon the whole therefore we may conclude, that for the

present, the celebrated theorem of Fermat is without a de-

monstration, and that its importance, as containing one of

the most curious properties of numbei-s, renders it worthy

the attention of mathematicians.

VII.

Sotne farther Remarks on the Doctrines of Chance, in a Let-

ter from a Correspondent.

SIR,

H-AVING observed a letter in the last number of your Certain doc-

valuable publication, from a correspondent who has assumed t""esofchance

the signature of Opsimath, in which some doubts are express- a former con-o*

ed respecting the elementary Doctrines of Chance, and a spondent.

request to yourself, or any of your correspondents, either to

confute or to confirm his objections, I have ventured to offer

the following remarks; though certainly with some diffidence,

being
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being apprehensive from your having declined favouring us

with your reraiarks, that your view of the subject might not

be very dissimilar to your correspondent's.

The case ob- Opsimath admits de Moivre's tirst case, viz. that if any
jected to. ^^^ were to undertake to throw an ace in one throw with one

die, he would have ^ of all the possible chances in his fa-

vour, aad the remaining f against him : but objects to the

second case, viz. that, if he were to undertake to do it in

two throws with one die (or, which is certainly the same

thing, in one throw with 2 dice) that the chances in his fa-

vour are -^^ and f |- against it ; alleging as a reason, that two

equal chances are twice as good as one, atid that of course

Attempt to de- it should be if instead of 3^. This reasoning is correct if

it.
-j-j^g chances are of equal value : but this I apprehend is not

the case, the second chance being less than the first by the

probability of the first's succeeding; and as a confirmation

of de Moivre's doctrine being correct, it appears by the fol-

lowing statement, that of all the 36 possible combinations

with 2 dice, there are but 11 throws which give an ace or

any other particular number. Let 1 die be called A, the

other B ; then may be thrown with

A B A B A B A B A B A B
1 2 1 3 1 1 5 1 6 1

2 2 2 3 2 2 5 2 6 2

3 2 3 3 3 3 5 3 6 3

4 2 4 3 4 4 5 4 6 4

5 2 5 3 5 5 5 5 6 5

6 2 6 3 6 4 6 5 6 6 6

and again, as the chance of throwing an ace with one die is

admitted by your correspondent to be ^, and of not doing

it ^y the chance of not doing it with either of two dice is

1^ X i 3Z ff , and this subtracted from unity, which repre-

sents the certainty of an ace being either thrown or not

thrown, gives
4-Jj

as above.

The argument Opsimath farther objects to this statement, and says, if

puisued. ^g proceed according to the above method, the probability

of throwing an ace with one die in 6 throws does not amount
to f, or a certainty. Nor should it: for were this the case,

he might undertake to pay any sunij provided he did not

do
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do it in 6 throws with 1 die, or in 1 throw with 6 dice, which

1 think he would be very unwiiHiig to do. The fact is, that

out of the 46656 possible com bi nations with 6 dice, there

are only 31031 throws that produce an ace, or any other

particular number; which, if he will take tlie trouble, he

may convince himself of, by trying all the combinations, as

in the preceding statement of the 2 dice, or according to the

method before given, viz.

Probability of not throwing an ace

with 1 die f of doing it ^
with 2 dice 4.x f= -^f ^^
with 3 dice |-X|-Xf= i1-|- ^VV
with 4 dice f x |- X i- X f= AVV tWV
with 5dicefXiXfXfXi= ffH fffV
with6dice4xiXiXiXiXfr=J|fH HH^
With respect to throwing a head with a halfpenny in 2 Slmllarreason-

throws (or with 2 halfpence in 1 throw, being the same ^"^^''P^'^*^ *°

thing) it ought, according to his view of the subject, if I
^° ^

pence,

understand him right, to amount to a certainty ; as there

are but two ways ia which a halfpenny can be thrown, and
there being two halfpence to do it with. He appears how-

ever to be satisfied with de Moin-e's value of the chauce,

viz. I, which is the true one, for in the 4 ways in which 2

halfpence may be throvyn, there are only 3 which give a

head ; for with the fiist

may be thrown a head, and with the second a head,

head, tail,

tail, head,

tail, tail.

I am, Sir,

Your constant reader,

and most obedient servant,

B.H.
iP, Milhnan Street, Bed{fordRow,

14 Sept, ISOa,

MEMARK.
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REMARK.

The mistake B. H. appears to be led into an errouv by supposing, that

confoundin
°™ *^^ chances for throwing an ace in six throws of one die and

several throws six throws of another, are'the same thing with the chance of

one'throwTf
^ throwing an ace in six throws of two dice ; but this is not

fereiai dice, the fact. Six throws of one die and six throws of another

are clearly equal to twelve throws of one die, and this

chance I apprehend will not be denied to be equal to two.

In throwing two dice thirty-six times, it appears by the ta- ,

ble of B. H. himself, which is perfectly accurate, that the

thrower may calculate upon throwing twelve aces, as he

might by throwing one die seventy-two times : but here is

the difference; in throwing one die seventy-two times, he

has a right to reckon on an ace being turned up in twelve

of the throws ; in throwing the two dice thirty-six times

however, he can reckon on no more than eleven throws in

which an ace will be turned up, because in one of the

throws two aces will come together, and consequently one

will be lost, which evidently cannot be the case when the

two dice are thrown in succession.

With regard to the throws of a halfpenny the reasoning is

precisely the same ; nor does Opsimath appear more inclined

to acquiesce in the assertion, that the chance of throwing a

head with one halfpenny in two throws is only J : though he

would probably allow this to be the true value of the chance

of throwing a head at one throw with two halfpence. C,

VIII.

Description of a secure Sailing Boat, or Life Boat. By
Mr. Christopher Wilson, Richard Street^ Commercial

Road*.

SIR,

HNeutral built JOLEREWITH you will receive drawings of a neutral

Ijojt^ built self-balanced boat, with an explanation, which I re-

* Trans, of See. of Aits, vol. XXV", p. 55, The gold medal was

foted to Mr. Wilson for this invention.

quest
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quest you will have the goodness to lay before the Society

for the Encouragement of Arts, &c., for their inspection

and approbation. I have made the explanation as clear as

I can. Its construction will obviate the danger of its being Its advantag*.

overset by persons crowding on one side, in getting in or out

of the boat; it will facilitate the landing of men on shore or

in boarding ships, and will carry a much greater press of

sail without dangei*.

As to the building part, I think that may be easily un-

derstood. My boat was made by men that had never before

seen a boat built, and I flatter myself the Society will ap-

prove of it.

T am, Sir,

Your most obedient humble servant,

CHRISTOPHER WILSON.

An Explanation of the Engravings of the neutral-Lailt self

balanced Boat.

By the term neutral is meant, what is neither of the two Method of its

present modes now in use, i. e. clincher and carvel, but both co'^^^fut^t'on.

united, viz. clincher in the inside and carvel on the outside,

which neutralizes both the two into a third ; and as every

thing has a distinguishing name, I have taken the liberty

to present it to the public, under the name of a neutral

boat.

The two modes of clincher and carvel-built have eacli

their separate advantages and disadvantages in regard to each

other.

I shfdl begin with the clincher first. As the sides of the Advantages of

planks are firmly fastened to each other, by lapping over clincher build-

and rivetting, they are much stronger than if the edges only

butted ; and they have the property of being made tight

without caulking, only in the buddings and keel seams, and

are much lighter than carvel-built boats, and more adapted

for many uses ; besides saving the diiference between thick

and thin plank. But they have their disadvantages also
; jtg digajyajj.

in the first place, both unfair sides and unfair water lines, tages.

which makes them liable to be injured by other bodies they

come
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come in contact with, and have the edges of the planks

broke so as to make a leak*, which would not happen to

a smooth-sided boat, neither can the uneven side move so

well through the water, on account of its various resist-

ancesf. They have also this disadvantage, that if damaged,
they require the skill of a professional workman to repair

them.
Advantai^es of xhe carvel buiU boats have the advantage of having
carvel uuilclmg. u • • •

smooth sides and fair water lines, together with having the

planks of an equal thickness all over the boat, which makes
them less liable to receive injuries when meeting with other

bodies, and more adapted to move in the water, by their

fair sides and fair water lines. They are also more readily

repaired : if a professional boat-builder is not at liand, it

can be done by a common shipvi'right, or any workman that

is used to wood work.

ItsdLadvan- But they have also their disadvantages; in the first in-
**S^^' stance they are under the necessity of being built of plank

of a great thickness to stand caulking ; at the same time

they require larger timbers, which makes them heavy and

unfit for many uses, and also a great consumption of timber

on account of the thickness of the plank necessary. They
are also more subject to leaks from various causes than

clincher-built boats.

Neutral build- We will now look to tlie neutral system, and see if both
'"^"

their advantages are not united, and both the disadvantages

got clear of.

PI. IV, fig. 2, shows the section of the fore part of a

boat. The longitudinal slips are represented lighter colour-

ed, and placed over the joints where the edges of the plankg

meet; they must be rivetted on to each adjoining plank,

near the edge, in the same manner as clincher-built vessels,

with a sufficient quantity of blair, made of tar and flocks,

such as is in common use in the north of England, (or any

* In the next paragraph but one carvel built boats are said to be more

subjeet to leaks. C.

f This does not appear to be the fact. Clincher built vessels are so

superior to others in sailing, that, by an act of parliament passed many
jears ago for the prevention of smuggling, they were declared illegal be-

yond certain dimensions. C.

other
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other caulking), between the slips and planks, which will

always keep them tight, as long as the boat remains un-

stayed, or the planks not worn through. These slips, each

being rivetted to the two adjoining edges of the planks, as

shown in Fig. 4, will make the joint as strong as the joint

of a common clincher-built boat, and as tight, without the

risk of any external damage. These joints have also this

advantage, that the planks will not have their sides bevelled

oft', but be of an equal thickness from edge to edge, which Is

not the case in clincher-built vessels, for at the ends they

are half bevelled away, so as not to bear clenching. By
the neutral system two inches in the breadth of each plank

will be saved in the laps, which may be considerable in the

conversion of plank. I set little value on the slips, as therft

is always a sufficiency of waste in cutting the planks to a

proper form.

A boat of this construction has all the strength of one

clincher-built, and can be made as light or lighter. It is

free from the disadvantages of irregular outsides, and from

the difficulty of repairing, which in this can be performed

by any common workman in wood, as I have found by ex-

perience. A boat built this way has a fair and smooth out-

side, it has all the advantages of a carvel-built one, at the

same time it is clear of the disadvantages of being loaded

with unnecessary wood, which makes the carvel-work very

heavy, the liability of leaks, and frequent want of caulking.

There is one evil, which both carvel and clincher built Common de-

boats have in common, that of having keel seams, and a
[ect above the

'

, 1 , -,1 *^^^ remedied,
vacancy between the sand or garboard streak, and the upper

part of the keel, which soon gets filled with dirt, and re-

mains so, which naturally retains moisture, and speedily

rots the wood. In this mode that evil is removed, by hav-

ing the midship plank bolted on to the keel, wide enough

to come over each side of the keel to clinch the slips on,

this not only removes the evil, but saves a great deal of

trouble in making the rabbets in the keel, and various be-

vellings in the sand streaks, which must be done by a good

workman.

These boats require no larger timbers than common
clincher built boats, as the timbers need no greater notches,

but
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but wtth this difference, that these timbers will catch the

slips that are rivetted over the joints of the planks each way,

and so the timbers and slips will brace one another, and add
an additional strength ; but in the clincher built boats, the
timbers catch the laps of the seams only one way, and con-

sequently form no brace whatever.

Applicable to All I need to explain farther on the neutral system is its

boats, barges, application. It can be applied to all open boats, of what-

ever form or use, to all coal and other barges, lighters, or

any vessels used in rivers or canals, and also to all large

cutters and luggers, which are now clincher built.

Explanation of PL IV, Jig. 1 , 2, 3, 4.

Explanation of Fig. 1, is a bird's eye view of the boat, showing the pro-
the plate. jecting balance bodies, or hollow sides a b, one of which, a^

is left open to show the partitions, which are placed oppo-

site to each timber, and are water tight ; by this means, if

one or more should be broken, the rest would keep the ves-

sel buoyant. These partitions gradually lessen towards each

end, where the planks unite, so as to make a similar ap-

pearance to any other boat when in the water.

Fig. 2, shows the depth and form of the cells or hollows,

as they appear in a section of the boat ; also the manner in

which the slips are placed over the joinings, or seams of the

planks.

Fig. 3, is a perspective view of the boat, in which e h

show the projecting balance bodies, or hollow sides, which

would render the boat buoyant if her bottom was staved in,

c, the lower part or body of the boat, from which the pro-

jections commence ; d, the keel.

Fig, 4, shows the manner in which the planks or timbers

of the boat are united ; ej\ are two planks of the boat ; g,

the slip of wood placed over them, and secured to them by

the rivets h h,

. The section (Fig. 2), will best explain the nature and

utility of the self-balanced boat. The balance bodies form

two separate holds, to put any thing in, svich as provision,

arms, &c., which are wanted to be kept dry, having locker

lids, to open at the top of the different partitions in the

holds, as fancy or utility may require; or part of thena

may
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may be filled with cork shavings, and by thaf means, if

the boat should happen to fill by any accident, she cannot

sink.

In the boat I have altered for Government, the balance Boats altered

bodies {if the interior of the boat was filled with water)
^/g^t?''^'^""

would exclude as much water, between the inside of the

boat and the outside, as is equal to a body of water of 1 tun,

17 cwt, 2qrs, which is a great deal more than the weight of

men that will go in her, consequently they can run no risk

whatever of being drowned ; and even if she had a hole

through her bottom, she would always keep a sufficient

height out of the water either for rowing or sailing.

But the main object is to make her sail and row much
faster than other boats, and both on calculation and trial my
boat will be found to sail much faster, and with much less

danger than other boats.

I now come to the advantage of rowing.—As the balance Adrantage of

sides project a foot beyond the resisting part in the water, jowmg with a

there is that leverage on the boat (over a common one), and

also the same in the length of the loom of the oar, that

is in the inside from the gunwale of the boat, which allows

the whole of the oar to be lengthened, and by that means

it describes a larger circle in the water, and makes a longer

pull : the oars for the Government boat I have made are

lengthened from 14 to 18 feet.

The experiment of having two spars fixed at a distance This may be

from a boat's gunwale, and the oars to work from them, ^^^5^®*^ ^^
.

projecting

has often been tried and found to answer, but this has a spars.

great advantage over that method.

There is another advantage or property which this boat Will not roll,

has, she cannot roll at sea, but always keeps a level position f^^.^'l^
^''*^^

aa far as the surface of the se.i will allow; she may heel but

not roll, as the balances are always ready to catch either

way, and the opposite one assists the other bv its weight out

of water and gravitation ; neither can this boat pitch like

aYiother, for the balance bodies being out of the water, and

the breadth of six feet only in the water, it can only act

with" a gravity on the water, equal to a boat of the weight

of six feet but as the resistance of the water upwards equal

to a boat of eight feet wide.

Vol. XXI—Oct. 1808. K Or
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Or 1 may make this mechanical simile : Suppose a work-

man uses a chissel to smooth a surface of wood, by laying

too sfreat a stress on the tool it will go too far into the wood
for him to force it along in the direction wanted, but put

that chissel into a stock like a plane-stock, and set it to the

depth required, then the stock will prevent its going too far

in, and he can work easily though the plane be pressed on

ever so hard. A view of the engraving will elucidate this

comparison, as the balance bodies lie parallel with the sur-'

face of the water lengthways. The national importance of

such boats 1 leave to the public to decide. I must here ob-

serve, that my plan contains two distinct and separate im-

provements, viz. my neutral mode of building, and the

application of the balance bodies.

Two separate The first improvement relates to the building of boats,
improvements \^^rpes ^^ j,^ general. The second is only partial, and
of diflFe-eni ap- & ' ' &

_

J i >

plication. applicable to boats of peculiar descriptions or uses; that is,

all such as are wanted for dispatch, safety, or pleasure, or

occasionally for life boats : as there can be no question of

the self-balanced boats, built upon my plan, rowing and

sailing faster than other boats, and they may be used to go

to sea when others cannot ; but the application of the ba-

lance bodies is not meant as a general one, as it is not fit

for vessels of burden that are sometimes light, and at others

heavy laden, when the difference of the draught of water is

considerable.

CHRISTOPHER WILSON.

Opinions of the CERTIFICATE.'—We whose names are hereunto subscribed
advantages of have examined the boat building on Mr. Wilson's plan,

(which he calls the neutral plan) and are of opinion, that it

will be attended vvith many advantages.

The boats can be built as light as those that are clincher

built, preserving a smooth surface, and will not require

caulking ; and they can be easily repaired by any carpen-

ter.

The advantage this boat possesses by having air gunwales

are obvious, and. from the partial trial we have had of the

boat's sailing which he has altered, we are of opinion, that

his
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his improvement in the keel and formation of the boat's bot-

tom will give her greater stability than other boats of the

same dimensions, with the properties of sailing well and

drawing very little water.

MALCOLM COWAN, R.N.

JAMES NICOLSON, R. N.

GentlemiEN,

PERMIT me to present my thanks and acknowledg-

ments for the truly polite and distinguished manner in which

(though a stranger) you have permitted me to visit your

Committee ; the Society of which the same is formed I hold

in the highest estimation, and have deeply to regret the dis-

tance, that prevents ray offering myself a candidate for a

seat among you.

The last time I had the honour of attending your Com-
mittee, Mr. Wilson's new life boat became the subject of

discussion, the operation of which you did me the honour

of requesting me t*) acquaint you of as soon as an opportu-

nity presented itself for a fair trial of her at sea.

About three o'clock in the afternoon of Friday last, the Trial of the

tide being about quarter flood, and the wind at sOuth-west, ^°^'
^^^

S^^®

blowing excessively hard, an object was discovered in the

offing at about two leagues distance, bearing from the piers

of Newhaven W. S. W., which had the appearance of a

vessel waterlogged, and with only her foremast standing.

This induced Mr. Thomas Tasker (the person whom I ap-

pointed master of the boat, and which I have named the

Adeline) with seven others, to put to sea, with a view of

rendering assistance to the supposed distressed vessel, and

although the breakers were tremendous, and the sea with-

out them running very high, the boat under the manage-

ment of the crew beforementioned, ranged as coxswain, six

sitters, and a bowman, went out of the harbour in a very

lively style, and soon came up with the object in pursuit,

which proved to be a beacon, or lighthouse, of a singular

construction, triangularly built, and clench-board covered,

in its floating case, with a mast rigged out in the centre of

K 2 one
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one of the sides, and supposed to have broken adrift from

the enemy's coast by the boisterous weather : finding its

magnitude too vast for their strength to tow, and the even-

ing approaching, they returned. Numbers of persons were

assembled on the piers to witness the action, power, and

performance of the boat, who were highly pleased and gra-

tified. I was not present myself, but the next morning one

of the crew was sent to me from Newhaven to this place,

who stated, that the whole of them were so fully satisfied

with the safety and superior powers of the boat, that they

shall not be afraid to put to sea in any weather, when the

distresses of their fellow creatures claim their exertions and

assistance. They particularly observed, she, with the six

oars manned, pulled extremely light and easy through the

water, and that though the breakers they pulled through,

and the heavy seas they rode over were awful, she did not

ship ten gallons of water the whole trip, neither were the

Mr. Great- men wet on the seats. We have now at Newhaven one of

mitch infofor
"'^''* Greathead's boats, provided by subscription, but from

the difficulty of getting her to sea, and her weight and con-

strnct'o 1 rendering it almost impossible i^o pull her through

the broken water, it is very improbable she will ever be

used.

My opinion is, that Mr. Wilson's boat will answer. Its

cost I conceive will exceed ,£l50, including the building

and fitting her out.

I have the honour to subscribe myself with the greatest

respect.

Gentlemen,

Your obliged and most

obedient humble servant,

WILLIAM BALCOMBE LANGRIDGE.

P. S. I should have observed, that the crew pulled her

stern on at every sea, and that such water, as in general fills

over vhe bow of ordinary boats, is received by the fore part

of her flammings, or floor of extended sides, and sent or

dispersed sideways,

<f

IX.
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IX.

Description of a Capstan, that tvorks without requiring the

Messenger or Cable coiled round it to be ever fvrged. By
J. VViTLEY BcswELL, Esq.^ of Clifford's Inn*.

Sill,

A Request vou will lay before the Society cf Arts, &c. the Capstan that

. 1 r> -1, 1-1 1-1 does not re-

model of a capstan contrived by me, which works without q^ire the n es-

requirinsr the mesb&n 'er or cable coiled round it to be ever senger oTcabl«

J r -^x, + u u to be surged,
surged, an operation necessary with couimon capstans, wmca
is always attended with delay, and frequently with danger.

Capstans of this kind can be made by a common ship-

wright, and would not be liable to be put out of order.

They also would not occasion any additional friction or wear

to the messenger or cable, in vvhich particulars they would be

superior to the other contrivance hitherto brought forward

for the same purpose; they also would much facilitate the

holding on.

The great loss of time and great trouble, which always Reasons for not

attend applications to the Nuvy Board, pvev nt w attempt- ^ii 'yingtothe

V .
JNavy Board.

ing to bring the matter before the public t!)rough .I:rii chan-

nel, though I have had the most unequivocal approbu-ion of

the capstan from the two gentlemen of that boa'-d best

qualified to pjdge of it. T mention this, least it might be
thought, that my not applying there first was from any

douot of the goodness of the invention. If the Society

should app ove of th€ capstan, I will draw up a more minute

Ijccount pf it for publication.

I am. Sir,

Your very humble servant,

J. W. BOSWELL.

SIR,

I Have examined your model of a capstan, which is cal- Opinions re-

culated to prevent the surging of the messenger when heav- spectmg its

merit.

f Trans of Soc of Aits, vol, XXV, p. 65, Fur this invention the gold

medal was voted to Mr. Boswell.

iug
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ing in the cable, It certainly possesses great merit, and the

idea to me is quite new.

I am, Sir,

Your humble servant,

WILLIAM RULE.
Somerset-place, November \Q, I8O6.

To Mr. BoswELL.

SIR,

Accovding to j^our desire, I transcribe the part of the let-

ter from Mr. Peake (Surveyor of the Navy) to me, which

relates to the capstan laid before the Society.

Extract of a Letter from Henry Peake, Esq.

*' With regard to your ideas on the capstan; I have tried

** all I can to find some objection to it, but confess I

*' hitherto have been foiled, and shall more readily forward

*' it, if it was only to supersede a plan now creeping into

** the service, more expensive, and much worse than one
*' lately exploded."

As you and the members of the Committee have seen the

letter, I imagine further attestation needless relative to it.

No friction. I request you will mention, that all friction of the revolu-

turns of the tions of the cable (or messenger) in passing each other be-

cable or mes- tween the barrels of the capstan, must be effectually pre-
senger.

vented by the whole thickness of one of the rings that passes

betwixt each crossing. I add this because one of the gen-

tlemen of the Committee wished to be informed on this

point.

I am, Sir,

Your very respectful humble servant,

J. W. BOSWELL.

SIR,

In obedience to your intimation, that a written explana-

tion of the advantages to be obtained by the use of capstans

made
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made according to the model, which I laid before the So-

ciety for the Encouragement of Arts, &c., would be accept-

able, I send the following, which I hope will make the sub-

ject sufficiently clear.

As few but mariners understand the manner in which Method of

cables are hauled aboard in large ships, it wfll probably ren-
^^bles'onbo^d

der the object of my- capstan more manifest, to give sorneaship,

account of this operation.—Cables above a certam diameter

are too inflexible, to admit of being coiled round a capstan;

in ships where cables of so large dimensions are necessary,

a smaller cable is employed for this purpose, which is called

the messenger, the two ends of which are made fast together

so as to form an endless rope, which, as the capstan is turned

about, revolves round it in unceasing succession, passing on

its course to the head of the ship, and again returning to the

capstan. To this returning part of the messenger, the great

cable is made fast by a number of small ropes, called nip-

pers, placed at regular intervals; these nippers are applied,

as the cable enters the hawse hole, and are again removed as

it approaches the capstan, after which it is lowered into the

cable tier.

The messenger, or any other rope coiled round the cap- Necessity of

stan, must descend a space at every revolution, equal to the s^^S^^g*

diameter of the rope or cable used; this circumstance brings

the coils in a few turns to the bottom of the capstan, when it

can nolonger be turned round, till the coils are loosened and

raised up to its other extremity, after which the motion pro-

ceeds as before. This operation of shifting the place of the

coils of the messenger on the capstan is called surging the

messenger : It always causes considerable delay; and when Causes delay

the messenger chances to slip in changing its position, which ^"^ danger,

sometimes happens, no small danger is mcurred by those who

are employed about the capstan.

The tirst method that 1 know of, used to prevent the ne- First attempt

f.
.

I, I
• u i 1 11 I to obviate this.

cessity 01 surging, was by placmg a horizontal roller be-

neath the messenger, where it first entered on the capstan,

so supported by a frame, in which it turned on gudgeons,

that the messenger in passing over it was compelled to force

upwards all the coils above the capstan, as it formed a new

coil.

This
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Disadvantages. This violent forcing of the coils upwards along the barrel

of the capstan not only adds lonsiderably to the labour in

turning the capstan, but from the great friction which the

messenger must suffer in the operation, while pressed so hard

against the capstan, (as it must be by the weight of the an-^

chor and strain of the men,) could not but cause a very great

wear and injury to the messenger, or other cable wound round

the capstan ; and that this wear must occasion an expense of

no small amount, must be manifest on considering the large

sums which the smallest cables used for this purpose cost.

Second at- The next method applied to prevent surging was that for

^' '

,
which Mr. Plucknet obtained a patent, the specification of

which may be seen in the Repevtoiy of Arts, No. 46. In

this way a number of upright puppets or lifters, placed round

the capstan, were made to rise in succession, as the capstan

tu.nedrourd, by a circular inclined plane placed beneath

theui. over which their lower extremities moved on friction

whf^els; and tnese puppets, as they rose, forced upwards the

coils of the messenger on the barrel of the capstan.

This something This was a superior method to the first, as the operation
better.

^^ forcing upward the coils was performed more gradually

by it; but still the wear of the messenger from the lateral

friction in rising against the whelps of the capstan remained

xind'iminishi-d.

Til rd at- 'j'tj^ third method used for the same purpose was that pro-

posed bj captain Hamilton. It consisted in giving the cap-

stan a conical shape, with an angle so obtuse, that the strain

of the messenger forced the coils to ascend along the sloped

sides of 'he barrel. The roller first mentioned was some-

timts used with this capstan, of which a full account is in-

serted in the Repertory of Arts, vol. 2.

Friction as Tht lateral friction, and wear of the messenger against the

gic an '.
at- ^^^^.ipg ^f the capstan, are ecjually great in this method as in

new r oiive- the others ; nnd it, besides, has the inconvenience of causing

nieuce.
^^^ ^Q-|g ^^ become loose as they ascend; for as the upper

part of the barrel is near a third less in diameter than the

lovv-er part, the round ofthe messenger, that tightly embraced

the lower part, must exceed the circumference of the upper

extremity in the same proportion.

Advantages of In the method of preventing the necessity of sitrglng,

' ' which
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which the model 1 have had the honour of laying before the the method

Society represents, none of the lateral friction of the messen- ""^^ proposed.

ger or cable against the whelps of the capstan, (which all

the other methods of eiiecting the same purpose before men-

tioned labour under,) can possibly take place, and of course

the wear of the me^senger occasioned thereby will be entirely

avoided in it, while it performs its purport- more smoothly,

equally, and with a less moving power than any of them.

My method of preventing the necessity of surging con-
-j-j^j^ j^g^^jj^jed*

sists in the simple addition of a second smaller ba'-rei or cap-

stan of less dimensions to the large one; beside which it is to

be placed in a similar manner, and which need not in general

exceed the size of a half-barrel cask. The coils of ihe mes-

senger are to be passed alternately round the large capstan

and this small barrel, but with their direction reversed on the

different barrels, so that they may cross each other in the in-

terval between the barrels, in order that they may have the

more extensive contact with, and better gripe ou each barrel.

To keep the coils distinct, and prevent their touching each

other in passing from one barrel to the other, projecting

rings are fastened round each barrel, at a distance from each

other equal to about two diameters of the messenger and the

thickness of the ring. These rings should be so fixed on the

two barrels, that those on one barrel should be exactly op-

posite the middle of the intervals between those on the other

barrel: and this is the only circumstance, which requires

any particular attention in the construction of this capstan.

The rings should project about as much as the cable or mes-

senger from the barrels, which may be formed with whelps,

and in every other respect, not before mentioned, in the

usual manner for capstjin barrels, only that I would recom-

mend the whelps to be formed without any inclinatior. in-

wards at the top, but to stand upright all round, ho as to form

the body of the capstan in the shape of a polygonal Drism, if

the intervals between the whelps are filled up, in order that

the coils may have equal tension at the top and at the bot-

tom of the barrels, and that the defect which conical barrels

cause in this respect may be avoided.

The small barrel should be furnished with falling palis as

well as the large cue; a fixed iron spindle ascending froiTi

• the
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IMPROVED CAPSTAN AND WINDLASS.

the 3eok -w ill be the best for it, as it will take up less room.

This spindle may be secured below the deck, so as to bear any

strain, as the small barrel need not be much above half the

height of the large barrel ; the capstan bars can easily pass

over it in heaving- _round, when it is thought fit to use cap-

stan bars on the same deck with the small barrel. As two
turns of the messenger round both barrels will be at least

equivalent to three turns round the common capstan, it will

hardly ever be necessary to use more than four turns round

the two barrels.

The circumstance which prevents the lateral friction of

the messenger in my double capstan is, that in it each coil

is kept distinct from the rest, and must pass on to the second

barrel, before it can gain the next elevation on the first, by

which no one coil can have any influence in raibing or de-

pressing another; and what each separate coil descends in a

single revolution, it regains as much as is necessary in its

passHge between the barrels, where in the air, and free from

all contact with any part of the apparatus, it attains higher

elevation without a possibility of fnction or wear.

1 have described my double capstan, as it is to be used iu

large vessels, where messengers are necessary, irom the great

size of the cables ; but it is obvious that it is equally appli-

cable in smaller vessels, as their cables can be managed with

it in the same manner as is directed for the messenger. The

same principle may also be easily applied to windlasses, by

having a small horizontal barrel placed parallel to the body

Tarther advan-

tage stated.

same way as the capstan already described. The proper

place for the small horizontal barrel is forward, just before

the windlass, and as much below its level as circumstances

will admit; it should be furnished with catch-palls as well

as the windlass.

Beside the advantages already stated, my proposed im-

provement to the capstan has others of considerable utility.

Its construction is so very simple, that it is no more liable to

derangement or injury than the capstan itself. Its cost can

be but small, and every part of it can be made by a com.-

TDon ship carpenter, and be repaired by him at sea if damaged

by shot. It will take up but little room, only that of a halif

barrel
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barrel cask ; and it is of a nature so analogous to that kind

of machinery, to which sailors are accustomed, that it can

be readily understood and managed by them.

In order to render the description of my double capstan

more clear, I annex a sketch of it, as iitted up in the man-

ner proposed.

T am, Sir,

Your very respectful humble servant,

J. WITLEY BOSWELL.

Reference to the Engraving of Mr. BostveWs improved

Capstan, to prevent the necessity of surging. Plate 4,

Fig. 5.

A Represents the larger or common capstan vised on board Explanation <rf

„i • the plate.
ships. ^

B Another capstan of less din:iensions, placed in a similar

manner.

C The coils of the messenger passing alternately round

the large and small capstans, but with their direction re-

versed on the different barrels, so that they may cross each

other in the interval between them.

D D D D Projecting rings round each capstan or barrel,

so fixed on the two barrels, that those on one barrel should

be exactly opposite the middle of the intervals between

those on the other barrel.

X.

Letter from Dr. Beddoes on certain Points of History, re-

lative to the Component Parts of the Alkalis, with observa-

tions relating to the Composition of the Bodies termed

Simple.

To Mr. NICHOLSON,
Dear Sir,

JL Never regarded the base of the alkalis as belonging to Alkalis not

the metallic order of combustibles, or projected their re- ^'^^^^^^^ Jj
duction
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metallic, duction lyy galvanism or electricit}'. But long ago, on con-

stances 5:1" ura-
teniplating- all other substances in opposition to oxigen it

ted with oxi- very naturally occurred, that, since alkalis and earths would
^'""'

not burn or absorb oxigen, they might be already saturated

with it. This invest! giition, caused by Tondi's paper, would,

have been, had it operated at all, a discouragement to

the idea, which was certainly formed on different grounds,

.and existed, I believe, prior to mj' acquaintance with those

facts. Such as it was conceived, it happened to be long af-

terwards thrown out in an essay on the arrangement of bo-

Arranged \yith dies on the principle aljuded to above. As a distinct fourth

as TdisUnct^* *^^^^^ ^^ bodies I had arranged together barytes, strontites,

class of bodies, potash, soda, lime, magnesia, aluminp, jargonites, silex, &c..

Query respect- adding this query " Does the mode of union of their ele-
ing 3cm.

ments render them nonoxidab!e ? or have they already oxi-

gen or phosoxigen closely combi ed?" and again " If fu-

ture experiments should accompliph the oxidation of any of

the bodies of the fourth class, such bodies must be transfer-

red to the third class (termed philoxigenous). Should it be

discovered, that oxigen enters into tl.eir corapos'tion, the

terras philoxigenous and misoxigenous must be changed*.'*

Analysis of I had observed, p. 218, that, " more than mere classificia-

si'^i Te'suo-*^
tion, I had it in view to place under the reader's eye certain

gested. probabiiities, that might lead to the analysis of different

Electricity bodies, at present considered as simple." This application

ed :^s the'Dro-'
^^ electricity is a project, which has lain on the surface of

per mean. chemistry for above twenty years. I have taken all oppor-

tunities, public and private, of pressing its execution. The
The fusible bodies I have been accustomed to name as thp proper sub-

B°o' cr for th^'
j^^^^ ^'°^' tnaX were tihe fusible combustibles, as sulphur and

Tried by Mr. phosphorus. A gentleman, illustrious for his late success in

^^^'J- these researches, some time ago mentioned to me his having

A gas libera- made this experiment with galvanism. The result was the

'f '
^" ^a'-'^i liberation of some vapours or gas, which disappeared agairi

before the body congealed. The mode of investigation

should, in my opinion, still be prosecuted with a muc)i

higher power than has yet been employed.

"Meals and As an incentive and a clew to experiment (which is the

liblenmv'be 0"^y "se of hypothesis) I beg leave to repeat, that metals

* Coatriliutions to pliys, and mcd. Kiiosvledge, p. 223,

and
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J^^J

and other combustibles may be formed of hidrot^en and azote. Y^'^r^ed of hi-

rv,, • • , • , ,.1 1
(Irogen and ni-

Ihe opinion has gained some countenance trom the analogy trogca.

between volatile and fixed alkalis, together with the iden- ^ome confir-

tilication of the base of the fixed with metals. The reported

amalgamation of the base of volatile alkali with quicksilver

is an important link in the same chain of ideas; though the

amalgamation of charcoal with iron, &c. may be opposed, I'^charcoalme-

unless charcoal prove a metallic oxide or hidrogenate.

One cannot proceed far in this train of speculation with-

out getting the prospect of all nature as consisting of two

elements, oxigen and hidrogen.

In respect to heat, light, electricity, galvanism, and mag- Heat, light,

netisra, I see not the smallest reason to regard these as distinct vanism '

n'a^.'

substances, or other than as powers or influences, if we are netism, not

not to follow Beikeley. We have no right to consider any any^thino- biit

property whatever as essential to mattv°r. We have there- poweis,

fore no criterion of materiality. Yet it appears to me, that Perhaps <^iavi.

the absence of gravitation is a much stronger negative ar- Nation tiie only

gument than any positive yet produced: and J. have no mauer.

doubt but all thoie who have set themselves to weigh caloric,

under the notion of its being a separate substance, have

been miserably disappointed at the result of their experi-

ment; and that, had the result been opposite, they would

have triumphed, and justly, in this proof; for it must have

been received as decisive. Have not adversaries a right to

i-etaliate?

The genius of accurate experimental investigation may be We may be oa

now in the art of striding from inanimate to living nature;
ta\tjn«^

^^

very soon afterward one may venture to predict, that other knowledge of

influences, offering other means of analysis, will be disco-
j'"'^^"*^®"^"

vered, less extensive probably than heat, and more so than Othei inSuen^

magnetism, and constituting the difference between the par- ces, affordi,
j,

tides of matter as they happen to be engaged in one class
ana^'^^'i^t^b"^

of compounds or the other. The Archaeus, vital principle, discovered.

Mr, Hunter's materia vitae diffusa, &c., will perhaps come Anticipations

to be considered as anticipations (clumsy and illogical ones

indeed) of such influences.

I am, dear Sir, Yours respectfully,

lOfh SepL 1808, THOMAS BEDDOES.
XI.
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XI.

Analysis of some metallic Sulphurets. By Mr, Gueniveau,
Mine Engineer*.

Proportion of OEVEHAL chemists, pavticularly Messrs. Proust and
the metal in Hatchett, have paid attention to metallic sulphurets. The
sulphurets ' ^_
constant. first of these gentlemen has shown, that certain metals, as

iron, copper, and lead, combine with sulphur in the metal-

lic state and in a constant proportion. Mr. Hatchett has
Magnetic and given an analysis of the magnetic pyrites, which he consi-

ders as a sulphuret of iron at a minimum, and 'that of se-

veral common pyrites, in which he finds other principles

Some still ad- beside iron and sulphur. The experiments of these two

other pyrites.

mens examin-
ed.

"ei*^

"^

^f^"^^'
scientific gentlemen however have not impressed conviction

gea. on the mind of every chemist; and some appear still to ad-

mit the presence of oxigen in sulphurets of iron. They
found their objections chiefly on this, that Mr. Proust em-

ployed the method of synthesis, which always leaves some

uncertainty in the proportions : and that Mr. Hatchett as-

certained the sulphur only by means of sulphate of barytes,

respecting the composition of which some uncertainty still

Vainotis sped- remains. Having had occasion to analyse certain metallic

sulphurets, I determined their elements with a great deal

of care, in order to satisfy myself on the points just men-
tioned.

Sulphuret of The specimen of sulphuret of iron, on which I made all

^'^°'^* the experiments I am about to describe, was amorphous,

without any mixture of gangue. Its colour was the com-

mon bronze yellow of iron pyrites. Various preliminary ex-

periments convinced me, that this mineral contained no

earthy substance, and no other metal than iron. I shall

now proceed to describe the methods I employed to deter-

mine with precision the quantities of iron and sulphur they

contained.

* .Tournal des Mines, vol, XXI, p. 105. A translation of a paper

bj' Mr. Gueniveau on the Desulphuration of Metals, in the same work,

was given in our Journal for November last, vol. XVIII, p. 197..

I. Examination
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I. Examination for the iron.

1. I boiled a mixture of nitric and muriatic acids on five Analysed,

grammes [77 grs.] of powdered pyrites. The sulphur was
f'^'l^^

"^ aqua

completely burned, and the solution was complete, except

0*01 of a gramme of silex. The oxide of iron precipitated Precipitated by

by ammonia and heated red hot weighed 3 '35 gr. : which in- ammonia.

dicate, supposing the proportion to be 148 to 100, 2*25 gr.

of metallic iron, or 45 per cent.

2. Another experiment made in the same manner yielded This repeated.

me 3'34 gr. of red oxide of iron ; which coincides with the

preceding.

3. I roasted 20 gr. [308 grs.] of the same pyrites. After Roasted,

being exposed some hours to a pretty violent heat, the weight

was reduced to 13*24 gr. : so that 100 left only 66*2.

Of this residuum I dissolved 5 gr. in nitromuriatic acid. Residuum dis-

Muriate of barytes producing no precipitate in this solution, ^"JY^'*
^" ^^"*

I concluded, that the roasting had been complete, and the No precipitate

pyrites reduced to pure oxide of iron. Besides, on com- 7".^ munateof

paring the weight of the residuum of 5 gr. of pyrites, being

3'31 gr., with that of the oxide of iron obtained by the ex-

periment above, namely 3'34 gr., there can be no doubt,

but the whole of the sulphur and sulphuric acid were vola-

tilized. This new method of computing the quantity of

oxide of iron leaves no doubt respecting the proportion of

metal in the pyrites, being equally indicative of 45 per cent

of metallic iron.

4. I fused the roasted pyrites witliout any addition in a Roasted pyrites

crucible lined with charcoal, in order to obtain the metal, fi^'sed without

The button amounted to 70*2 per cent, without any scorite.

Deducting 3 per cent for the carbon combined with it, we

shall havedS'l of iron from 100 of roasted pyrites, and from

100 of pyrites in its native state 45*08 of pure iron.

From the four experiments here mentioned it follows. Contained 0-45

that the sulphuret of iron contains 45 hundredths of me- P^
nieialhc

tallic iron ; and I do not think, that any errour can have

taken place to the amount of one hundredth.

II. Examination
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II. ExaminationJbr the sulphur.

Dissolved in 1. Having dissolved 5 gr. of iron pyrites in nitromuriatic
aqua regia and

^^^j^ ^^,j^|^ ^j^^ assistance of heat, I dropped into the solution
precipnated by

_ _

' ^\
muriate of ba- muriate of barytes, till no more precipitate was formed.
rytes to ascer- 'jjjg sulphate of barvtes subsided to the bottom of the ves-
tain the quan- '

tity ofiLilphui-o sel ; and, having poured off the clear liquor, I added some

distilled water, in order to wash off any foreign salts. I col-

lected the sulphate on a filter. Having dried it, first with

a gentle heat, increased afterward to redness, and burned

the filter separately, I found the weight of the sulphate of

barytes, deducting that of the ashes of the filter, was 19*1

gr., or 382 to 100 of pyrites.

2. It might be suspected, that the preceding result was

too small, on account of the state of ebullition in which I

had kept the solvent, which might have carried off in vapour

a portion of the sulphuric acid formed. I thought it right

therefore, to make another experiment, employing a more

moderate heat.

Treated with Accordingly I treated 2*5 gr. of the same pyrites with di-

Sfn^a gintle
^"^^"^ nitric'acid, heating it gently. The whole of the sul-

heat. phur however was burned except about 0*03 of a gramme
that remained tuidecomposed. From this solution I ob-

tained 9*71 gr., or 388 per cent of sulphur of barytes, cor-

responding to 54*3 of sulphur; and, on taking into the ac-

count the residuum abovementioned, we shall have 54*8 of

Sulplinr in a hundred parts.

This result I consider as more accurate than the preced-

0-55of sul- The experiments I have related clearly show, that the

phur. sulphuret of iron analysed contained about 45 per cent of

metallic iron, and between 54 and 55 per cent of sulphur,

results which difPer very little from those of Mr. Hatchett.

It is difficult then to conceive, that iron pyrites contain

oxigen, and the quantity corresponding to all the mistakes

that could possibly have taken place cannot be many hun-

dredths.

Component
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Component parts of iron pyrites.

Metallic iron 4^
Sulphur 55

1 00.

Sulphuret of copper.

Messrs. Lelievre and Gillet-Laumont, mine-cou-nsellors, Sulphuret d
leaving had the goodness e"ach to present me with a speci- copp^r*

men of sulphuret of copper, I shall proceed to give the re-

sults of my analysis of this mineral.

1. Siberian sulphuret of copper from the collection of
Mr. Lelievre. Spec, gravity 5*22.

Five grammes of this mineral treated with n-itromuriatic Treated with

acid assisted by heat were reduced to 0*51 of a gr. of sul- ^^"^^ ""^Sia'

phur nearly pure. Gakination left only 0*04 gr. of oxide,

which was completely redissolved.

The solution precipitated by muriate of barytes let fall Precipitated by

4-01 gr. of sulphate, corresponding to 0-5() of a gr. of sul-
™""^^^^f b*-

phur. This brings the whole quantity of sulphur to 1'03

gr. The iron was separated from the copper by ammonia.
The precipitate, well washed and dried, weighed 0-08 of a gr.

The brown oxide of copper precipitated by potash weighed
4'65gr., answering to 3*72 gr. of metallic copper.

I convinced myself by various experiments, that the spe- No earth, lead^

cimen subjected to- analysis contained no earthy substance, "i^nganese, or
•' ' antimony.

lead, manganese, or antimony. The small quantity of iron a little oxide
eixiisting in it appeared to me even to be included in small of iron foreiga

fissures, in which its oxide is easy to be perceived : it cannot ^^ ^'*

therefore be considered as an essential part of the composi-

tion of sulphuret of copper.

The results of this analysis are

Metallic copper 74.5 GompoHent

Sulphur 20-5 f^"'-

Oxide of iron 1 '5

Loss 3'5.

100-

The experiments I made in the course of the analysis lead

tne to think, that part of the loss fell on the copper. Not-

^withstanding this however, the proportion of sulphtir to

Vox. XXIf—Oct. 1 808, L copper
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Copper differs very little from that of 28 to 100 given by

Mr. Proust.

Fused in char- This sulphuret of copper, being subjected to a very vio-

lent fire in a crucible lined with charcoal, was fused, and

lost but 2^ per cent of its weight. Its aspect was not al-

tered, only a few small globules of copper were perceptible

toward the bottom of the button.

2. Siberian sulphuret of copper from the collection of Mr,
Gillet-JLaumont.

Another spe- This specimen, though in appearance very homogeneous,
cinien mixed ^^^ notwithstanding mixed with a great deal of quartz. In
tvith quartz. . i ,. • i ,

some places it struck fire with steel.

Analysis. I separated the copper from the iron by sulphuretted hy-

drogen. The precipitate, calcined, redissolved, and treated

with caustic potash gave me 3 gr. of oxide of copper from

fi of the mineral. I found in it no other metal but copper

and iron.

The results were

Component Metallic copper 47
P*"'- Sulphur.. ]3

Siliceous residuum 25
Lime 7
Red oxide of iroti 9*3

101-3

Proportions of It is to be observed here, that the presence of the diffe-

metal'mn^af- '"^'^^ substances foreign to the sulphuret of copper did not

fected by fo- affect the proportions of the copper to the sulphur, which

Sces"^" ^^ evidently that of 100 to 28. The iron pfobably is not

combined with the sulphuret, but with the silex and lime

forms its gangue.

Copper pyrites.

Pyritous cop- I. Copper pyrites of Sainbel from the collection of the
^^^' Council of Mines. Spec, gravity 4'l6.

The specimen I subjected to analysis was amorphous, but
without mixture of gangue. Its colour was a greenish

yellow bronze, I ascertained its composition in two different

methods.

1st
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1st analysis. Five grammes of this mineral, powdered, Treated with

and treated with nitromuriatic acid, were very easily attack- ^^^^ ^''^^^'

ed by it. The residuum, weighing 1*13 gr., was reduced

to 0.08 of a gr. by calcination ; and an addition of fresh acid

left only 0*04 of a gr. of quartzose gangue.

Muriate of barytes threw down from the solution a preci- Preclpifatcd

pitate of Sulphate weighing 5-5 gr., corresponding to 077 ^^ mu^^iieof

of a gr. of sulphur. This quantity, added to that ah-eady

formed, gives 1*82 gr, for the whole of the sulphur it con-

tained. The copper was precipitated by sulphuretted hidro- ^^^ then by^

gen, redissolved, and precipitated afresh by caustic potash, hidrot^en.

The brown oxide obtained weighed 1"88 gr., and contained

nearly 1*5 gr. of metal.

The potash had dissolved about 0-0,5 of a gr. of oxide of

zinc. The red oxide of iron weighed 2*26 gr., correspond-

ing to 1"53 of metallic iron.

Results.

Sulphur 36*5 Component

Copper , 30 parts.

Metallic iron 31
Oxide of zinc 1

Gangue 1

99-5

2d analysis. The same substance was treated with nitric Treated with
• 1 • i. J u V, i nilric acid.

acid assisted by heat.

First residuum, 2*35 gr. reduced to 1*86 gr. by calcina- Residuum cal-

tion. The nitromuriatic acid left of this only 0'23 of a gr.,
?rm*ed with

containing only 0*04 of a gr. of gangue* aqua regia.

The weight of the sulphur separated from these residuums Precipitated by-

was 0*93 of a gr. The solution gave a precipitate of 5*91 ™""at^ °^

of sulphate of barytes, containing 0'82 of a gr. of sulphur,

and making the whole amount to 1*75 gr.

The copper was dissolved by ammonia, and the oxide of Copper dissolv*

iron separated from it by several operations. The oxide of
^j^ aiidiroa

copper precipitated by potash weighed 1*9 gr,, answering to separated;

1'52 gr. of the metal.

The red oxide of iron weighed 2*47 gr., and contained

166 gr. of pure iron.

I likewise found traces of zinc,

L 2 Result.
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Result,

Sulphur • . • .35
Copper • 30*5-

Metallic iron 33
Some traces of zinc

Gangue • • » • • • • • 1

99-5

If we take a mean of the results of these two analyses, W4^.

shall have as very probable proportions.

Sulphur 36
Copper • 30
Metallic iron 32
Gangue i

2^inc 1

100
IL Copper pyrites of BaigoiTy.

For the two following analyses I employed pieces of ore

that were sufficiently pure, though mixed with quartz.

1st analysis. Five grammes reduced to powder were sub-,

jected to the action of nitromuriatic acid. The first resi-

duum, weighing 1.72 gr., was reduced to 0*73 of a gr. by

calcination. An addition of acid left only 0*54 of a gr.,

and of these 0*46 were found to be gangue, after thq sul-

phur had been burned.

The muriate of barytes precipitated from the solution 3'fif,

gr. of sulphate, corresponding to 0*5 of a gr. of sulphur.

The whole of the sulphur therefore was 1*57 gr.

Sulphuretted hidrogen w^s employed to separate the cop-,

per. The brown oxide of this metal, precipitated by pot-,

ash, weighed 1*69 gr., and consequently contained 1*35 of

metal. The red oxide of iron obtained weighed 2*19 gr,,

corresponding to 1*49 gr. of metallic iron.

Result.

Sulphur .............. 31*5

Copper 27
Metallic iron 30
Qangue S'5

97

2d analysis. I treated 5 gr. of the same substance in the

same
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"^ame way. I separated by calcination 0*34 of a gr. of sul-

•phur. The gangue weighed 0*48 of a gr. The sulphate of

barytes obtained weighed 8*88 gr., corresponding to 1*24 gr.

of sulphur. The whole of the sulphur therefore wasl*58 gr.

The brown oxide of copper weighed 1*73 gr.; the red

*xide of iron, 2'l6 gr.

Result,

Sulphur 31-5 Componeat
Copper 28 parts.

Metallic iron 2g
Gangue 9

97'5

Mean proportions.

^ -, , Mean of the
bulpnur > • • • 31 "5 two analyses.

Copper 27*5

Metallic iron 29-5

Gangue 9

97-5

Iliave reason to think, that the proportions of sulphur are Sulphur not

1 T 1 11 1 11 1 1 - completely
Tathertoo small, because all the methods employed never give ascertained,

the whole of this combustible.

When metallic sulphurets are treated with nitric acid di- and generally

luted in water, the sulphur remains mixed with the metals, than the truth,

which become oxided during the evaporation. All the oxi-

gen add-ed diminishes the quantity of the sulphur. By em-
ploying nitromuriatic acid and boiling, this inconveBience is

avoided; but sulphuric acid may be carried of in vapour.

Whatever method we adopt, the quantity of sulphur ob-

tained may always be considered as below what really exists.

Notwithstanding the errours unavoidable in analyses, it is Proportions of

«asy to perceive, that the relative quantities of sulphur, cop-
per^ and iroa"

per, and iron, are nearly the same in the two specimens of nearly uni-

<;opper pyrites. Setting aside the gangue, and reducing the

proportions to hundredth parts of pure ore, we find

Sulphur. Copper. Iron.

In the copper pyrites of Sainbel 37 30.2 32*3

In that of Baigorry 35 30*5 33

Mr. Proust has shown, that the copper pyrites contains A mixture of

sulphuret of copper completely formed, and he considers
pii^urels*.^

Ihis mineral as a mixture of the two sulphurets of copper

and
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and iron. This opinion appears to me very probalile : though

perhaps we have not sufficient grounds to assert, that the

sulphuret of iron exists in it in the same state of combina-

tion as that, which constitutes native iron pyrites.

Analysis of Mr. Chenevix obtained from a specimen of copper pyrites

Mr. Chenejnx gQ pg^ ^^^^ ^f copper, and 53 of oxide of iron, correspond-

ing to 35 of the metal. I hkewise found 30 per cent of cop-

per in a piece of yellow ore from Chessy. On comparing

these results with those above given, T was struck with the

proportion that exists between the elements of a mineral

generally considered as varying greatly in its composition.

The difficulty of distinguishing it from iron pyrites may
have contributed to this opinion : but I am inclined to tliink,

that, when copper pyrites is completely homogeneous, and
This confirms not decomposed, its composition is the same, from whatever
the idea of its •. . i ^ • j i ^i . •. , • i

uniformity. ®^^ *^ "^ obtamed ; and that it may be considered as a

mineralogical species, ascertained and determined by che-

mistry.

This however is but a simple conjecture, on which nothing

positive can be said, till we have a greater number of analy-

ses made on well marked specimens free from any mixture.

XIT.

Analysis of a Carbonate of Lime from Pesey\ by Mr, Ber-
THiER, Mine Engineer*,

The cartonate J» HE carbonate of lime from the mine of Pesey is found

des>-ribed. in geodes grouped comfusedly with quartz, and sometimes

with lenticular polishing spar. Its specific gravity is 2*<)7.

Its figure is that of the primitive rhomboid of common

carbonate of lime. It may be split with great facility, and

divides in the direction of its longer diagonals. All the faces

are covered with strioe in this direction.

Its hardness is much greater than that of common car-

bonate of lime, which it scratches. It even scratches arra-

gonite. The pieces found on the heaps of rubbish, that

Jjgive remained long exposed to the air, have the brown co-

« Annales de Chimie, vol. LVIH, p. 87.

lour
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lour of iron spar. Tt is sometimes perfectly transparent:

but most commonly it has a slight yellowish tint, becomes

opake, and is covered with a brown oxide, as it is decom-

posed in the damp parts of the mine.

Before the blowpipe it becomes black, and is slightly al-

tered. It scarcely effervesces with acids, unless previously

powdered.

Having powdered Pnd sifted it, I took 5 grammes [77 Analysed.

grains], on which I poured strong nitric acid. On applying /^f^^"^^^"

a gentle heat, the effervescence immediately became very

brisk ; nitrous gas was evolved ; and the powder assumed a

brov/n colour. Having evaporated to dryness, I poured on

fresh acid, and repeated the same operation.

I next dissolved the whole in muriatic acid, evaporated With muriatic,

gently to expel the excess of acid, and then dissolved in wa- ? pi^ecipitated

%r,i , . , . 1 /• 1- 1 1, • °y prussiaie of
ter. Tne solution, which was ot a light yellow, was preci- potash>

pitated by prussiate of potash. The result was a deep blue

prussiate, which was filtered and washed.

The solution, completely neutralized, was precipitated and by oxalate

by oxalate of ammonia, and yielded oxalate of lime, which, ^^ ^"in^oaia.

when washed and dried, weighed 3*95 grammes.

Caustic potash threw down from the liquor a copious Caustic potash

white flocculent precipitate, which, when washed, dried, ^^'^^ ^o"''*

and calcined in a red heat, weighed 0*5 of a gr. This sub-

stance, which was of a fine white colour, dissolved entirely

in sulphuric acid, and yielded a bitter salt. Carbonate

of ammonia did not precipitate it ; therefore it was magne-

£ta.

The prussiates when dried were strongly calcined, and Iron oxided,

the residuum oxided to a maximum by nitric acid.

The oxides were redissolved in muriatic acid ; evaporated dissolved in

gently to neutralize them ; and then diluted with a large
"^""^^^^ ^^^^»

quantity of water. No residuum was left.

This solution was precipitated by carbonate of potash, sa- pi'ec^pitated by

, , « 1 m 1 potash,
turated, and afterward filtered.

The carbonate deposited on the filter was redissolved in redissoWed and

muriatic acid, precipitated afresh by carbonate of potash, P""^"!?"*^®"*

saturated, and filtered.

The two filtered liquors being mixed together, they were Liquors evapo-

iubjected to evaporation for about two hours, when they
"^

deposilied



15|I COMPOUND CARBONATE OF LIME.

^deposited a sli^^htly yellowish white substance, which, whep
washed and dried, weighed 0-l6. Before the blowpipe it

immediately became black, and communicated a violet co-

lour to borax. In nitric acid it redissolved with efFerveSv-

cence ; the nitrate grew black on drying ; and the residuum,

tjeated with muriatic acid, gave out oxigenized muriatic

a"id, and produced a brown colour, which heat removed.

Lastly, prussiate of potash threw down from the muriatic

solution a white precipitate, without any perceptible mix-
deposited.man- ^ ^j

rpj^
^^^,.g ^^^ y^g ^ ^^^ jjj^^ ^^ ^

ganese. ,
. .

'

,nate deposited by ebullition was carbonate of manganese.
Iron left oa the The supernatant liquor contained nothing more. The

carbonate remaining on the filter was red. This was dis-

solved in muriatic acid, and precipitated by prussiate of pot-

ash, which produced a blue prussiate of iron, weig-^liing, when
well washed and dried, I'Q.

The carbonate Five grammes of the carbonate were calcined in a crucir

bonie acid.

This substance therefore coataiued, in ] 00 parts,

Componeafc Lime 43'^
t^"s. Magnesia 10

Black oxide of iron 8

^ hite oxide of manganese • • 2

Water and carbonic acid • • • • 36-5

100.

A compeund Thus the four carbonates of lime, magnesia, iron, and
of fourcaibo- .manganese, which sometimes occur separately in nature, are

found united together in the substance, of which an analy-

sis has just been given. I do not think there can be any

doubt of the presence of the manganese. In one experiment

I found four per cent of this metal in the state of white ox-

ide: but I have preferred giving the proportion above, whiclj

^consequently is a minimum.

These carbo- if the results he! e related be exact, we may conclude,
natJis variously

j.j.|^^^j^g Carbonates of lime, magnesia, iron, and manganese,

may be found ui nature m various proportions ; so that it is

no wonder we meet with iron spars without manganese, and

others mixed with manganese alone, without lime or magr

nesia.
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jResia. The analyses of these suTistances become so much
the more interesting to the metalkngist, and we see clearly-

one source of the diiieience, that may exist between irou

»pars.

XIII.

Chemical Examination of the S'alk of Indian Corn, Zea

Mays Lin., to ascertain whether the Saccharine Matter it

contains he capable of CnjstaUizution; hy Mr, V. Auarie,
Apothecary at Valence^ Department of the Drome *.

JLF it can be said with truth, that our physical knowledge Analysisof v&.

of vegetables is a complete science, their analysis mdivi- ?'^^^'^'''^^f"'

dually is far from having attained this desirable end. The
labours of modern chemists however are paving the way for

it; their numerous scientific discoveries have already illus-

trated this subject, of so much importance to the art of

pharmacy ; and other arts, as well as that, of physic, are

daily availing themselves of it with success. Still we have

tio regret, that the analysis of vegetables is most uncertain,

since the results are too often far IVom satisfactoiy, and the

synthetical method is in many cases impracticable.

I. I boiled in a sufficient quantitj^ of water fifteen pounds stalks of In-

of the stalks of Indian corn, freed from their leaves and dian com boiU

• 1 1
• 1 rrM 1 • f • ed in water,

roots, and previously bruised. The decoction after it was

filtered was of a golden yellow colour, and a saccharine

taste. Part of this decoctioa v,'as subjected to various expe- -Yhs decoction

riments, of which the following were the results. tested with

1. A solution of crystallized acetite of lead rendered the acetite of lead,

(decoction turbid, and separated its colouring and extractive

part. These had subsided to the bottom of the vessel in the

course of an hour, leaving the liquor very clear, and lighter

coloured.

2. The acidulous oxalate of potash produced a sediment, oxalate of pot*

and left the liquor milky. *

* Annates de Cliimie, vol. LX, p. 61. Some remarks on the char-

coal both of the stalks and seeds of maize, by proi. Proust, were inserted

in our Journal, vol. XVlll, p. 239.

3. JL
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3. A solution of acetite of ammonia heightened its co*

lour, and produced a scarcely pe-ceptlbte precipitate.

4. Common muriatic acid occasioned no change : but

oxigenized muriatic acid produced a slight precipitate, with-

out altering the colour of the liquor. This precipitate was

occasioned by the oxigen, which attacked the extractive,

matter, and rendered it Insoluble in water*

5. Caustic potash produced no change.

6. Lime-water and prussiate of lime rendered it slightly

turbid.

7. Sulphate of iron had no effect on it, not even altering

its transparency.

8. It was the same with sulphuret of potash.

9. Nitrate of mercury was decomposed, and formed a

coagulum, which subsided to the bottom of the vessel and

was of a deep gray colour.

10. Alcohol produced no satisfactory result.

It is to be observed, that none of the reag^ents employed

either destroyed or alterer* the saccharine taste, which conti-

nued in the liquor ; nothing being decomposed and precipi-

tated but the gummy extract.

11. The greater part of the decoction was evaporated to

the consistence of a sirup, and afterward set by. Having

been left undisturbed for twenty days at a temperature of

10® [50° F.], it was just the same, without any appearance

of crystals or sediment.

III. Having diluted it with twenty times its bulk of wa-

ter, clarified it afresh, to separate the mucilage that ap-

peared to prevent its crystallization, and reduced it to a sy-

rupy consistence, I vvas not more successful, after leaving it

a proper time at rest.

It was of importance therefore, to separate the extractive

matter from the saccharine part. Accordingly I evaporated

the decoction, thus clarified a second time, to the consistence

of an extract, and digested it in a sufficient quantity of al-

cohol. Twenty-four hours after I filtered it, when the al-

cohol had dissolved half the matter subjected to its action.

Solution. The alcoholic solution had the taste of a very sweet dram,

except that it had no aromatic flavour. Its colour was a

jbrown yellow*

This

acetite of am-

•monia,

muriatic and
oximuriatic

acidf

potash,

lime-water,

sulphate of

iron,

sulphuret ©r"

potash,

nitrate of mer-

cury.

and alcohol.

Liquor stiU

saccharine.

Decoction eva-

porated & left

at rest, but no
crystals.

Diluted, clari-

fied, and again

left at rest.

Ss'o crystals.

Evaporated &
diiiested in al-

eohol.
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This solution mixed with water underwent no change, re- No resin.

maining perfectly clear; which is a proof, that the alcohol

had dissolved no resin, and that the saccharine matter only

was in the solution.

After having separated the alcohol in the common way? Not ciysalliza-

the substance remained fixed, and would not crystalHze. It

comported itself like the treacle of the shops.

Not being by any means satisfied with the results above Clarified with

mentioned, I again diluted the sirupy matter, that had been j^^^^^"

dissolved by the alcohol, with a sufficient quantity of water;

I added a little lime and white of egg in the clarification ;

and after filtering and evaporating to a due degree I set it by

for two months hi a stove, but without obtaining any crystals. ^^ crystals.

I employed successively al! the processes employed insu- Various me-

gar-houses, without any success. I carried juy experiments without sue-

so far as to bod it wicn charcoal, and after I had clarified it, cess.

I was equally unsuccessful, Tt retained, and stlU retains,

for I have left it to the effect of tim , its honeylike appear-

ance ; yet it possesses all the other characters of the true su-

gar extracted from the sugar-cane of the West Indies.

IV. The substance that remained insoluble in the alcohol Matter insolu-

was completely dissolved in distilled water. Its taste was

saponaceous and slightly saccharine. After evaporating to

the consistence of an extract, it weighed four ounces and

half. One ounce of this was treated with nitric acid, which Treated with

dissolved it in the same manner as it would have done a gum. comDorted

During the solution a great deal of nitrous gas was evolved, itself as gum.

and at the same time oxalic acid was formed.

The remaining three ounces and half of extract were af- Incinerated.

terward incinerated. During the combustion a large quan-

tity of carbonic acid was given out; the matter swelled up,

BO that the coal was twenty times the original bulk, and very

porous; the residuum, after incineration, weighed half an

ounce ; and this, when dissolved, filtered, and evaporated,

was reduced to two drams.

I found by the processes I employed, that the salt re- Carbonate of

sjulting from these operations was carbonate of potash with P"*|^^ ^" *

g little magnesia. nesia.

From all that has been said above it follows :

Jst, That the stalk of Indian corn cannot be employed General con-

£qj. elusions.
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for the extraction of sugar, because the expense v/oul^ ex*

ceed the profit, since a hundred weight yields only about

two pounds of saccharine matter.

2d, That the saccharine matter constantly retains the con-

sistence of treacle, and is incapable of being crystallized by
any known process.

3a, That the gummy extract might be employed in medi-

cine as an attenuant, in consequence of its saponaceous

quality.

XiV,

On the Vulture of Spring TVheat, and tJic Use of Tincture of
Opium in the Diseases of Cattle: by Major Spenceu
Cochrane, of Muirfidd-Honfe, near Haddington^ North"

Britain *.

I
SIR,

REQUEST the favour that you will prefent my thank*

to the Society of Arts, &c. for transmitthig me the 20th vo-

lume of their Transactions, containing my former experi-

Advantages of nicnts on the culture of wheat sown in the spring. I have
spring wheat.

^\Y^^^Q \^^^ further proofs of the advantage resulting from that

practice.

Notwithstanding the extreme cold weather, which we had

here during the months of March, April, and May, I never

saw ray spring wheat look better, particularly four acres,

part of a field of strong clay, which I was prevented from

sowing in October, when I sowed my other wheat, by wet

weather commencing.

The whole field consists of twenty acres, and received one

ploughing after drilled beans. I sowed on the 14th of

March the four acres, with four bolls or two quarters of com-

mon wheat, on the same earth or farrow wiiich the land got

in the month of October.

Should bs In the event of land having been fallowed and sufficiently

cleaned before winter, and v/et weather setting in so as to pre-

vent wheat being sown at the usual time, I recommend from

experience, that the wheat be sown in the spring on the win-

* Trans, of Soc. of Arts, vol. xxv. p. S9, The siWei medaLof the So-
«iety was voted to Major Cochraag.

ter

sown on win-

ter furrow.

J
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Iner furrow, and that it should by no means be plougliedl

again in the spring.

The winter frost meliorates the soil, and I think kills the

annual weeds. I have remarked that by adopting this mode,-

tlie land is much less troubled with them, the weeds having'

been a general objection to spring wheat.

If spring wheat follows turnips, the ground {hould be

ploughed as soon as possible, if the soil is of a wet nature*

to correct the injury the land may have sustained by leading

off the crop, and by the poaching of carts and horses. Frost

will in some degree correct what should never if possible

happen, wet phtighing.

From the middle of February till the 10th of March is Proper time for^

the proper time for sowing wheat in the spring, provided the sowing.

land is sufficiently dry. Then on the first furrow let the

seed properly pickled be sown either by drill or broad cast

;

the usual practice of water furrowing, to keep the land from

too much rain, being properly attended to.

On the UJ'e of Tarfor Cattle sivelled hy eating Clover.

Cows are frequently seized with violent swellings from Tar cures cat-

having been imprudently allowed to eat clover when wet, ^^theaiing
A gentleman recommended to me, as a cure, an egg-shell clover.

full of tar, immediately to be put down the creature's thi'oat.

In two instances of my own cattle I found it had the effect of

laying the swelling in a few minutes. A neighbour of mine,

whose cow it was supposed could not live five minutes, was, '

on application of the tar, unexpectedly recovered, to the

great joy of the poor man.

On Opium and other Preparations from Poppies.

After I commenced farmer, I unfortunately loft four Opium a cure

horses, by a disorder very frequent in this country, called f"'',^'^®,^'''P^*

the bats ov gripes ; some of them died in a few hours, and

none of them were ill more than two days. For some

years past I have given my horses in such cases a table /

spoonful of tincture of opium, or liquid laudanum, and

have since lost none. If the firll dor-e given in some liquid

does not allay the violent pain and swelling, I administer a

second spoonful, which I have hitherto, in all cases, found

to have the desired effect, and generally in a very short time.

If
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if I find the horse very hot and feverifli, and sweating

pvofusely, as is usually the case in this disease, I ordei- him
to be bled plentifully, and an Ounce or more of nitre to be

mixed, and administered xvith the laudanum, keeping the

horse warm, and lettiag him be weU rubbed round the

belly.

A very considerable farmer near me, whohiis had a medi-

cal education, told me, a few days a^o, that Ixe had not lost

a horse since he gave them laxidanura.

Equally useful T^n days ago I was equally fortunate in a trial of it on
to sheep, with ^^^ ^x*

j-^y sheep, which, half an hour after being washed
common salt.

•
, , fin i -n

with the rest of the flock, was taken so extremely nl, and

swelled so much, that my herdsman supposed she could not

live, having lost some of his own, which had apparently

been in the same state. I immediately ordered half a hand-

ful of common salt to be dissolved in half an English pint

of warm water, into which 1 put sixty drops of the lauda-

num, and poured it with difficulty down the animal's throat,

which seemed nearly dead. For the fifstfive minutes I had

so little hopes of the sheep's recovery, that I ordered the

man to get his knife ready to cut her throat; whilft he

sharpened the instrument for such purpose, he observed the

animal to move his jaw to a proper position, which had pre--

viously been much distorted ; the eyes then began to quicken,

and apparently to become at ease. In half an hour after-

wards the sheep got on her legs, and remained standing for

some time ; a plentiful evacuation soon took place, the swel-

ling subsided^ she continued to recover, and in a few hours

from the first attack began to eat and do well.

My intent in these communications is to render generally

public what I have found so very beneficial. At this time,

when horses and cattle are so extremely high in price, every

thing that can tend to preserve their lives, fliould be made
known and p;;tto trial.

opium.

Poppies culti- I formerly noticed to you, that I had ti'ied on a small

^^^,fS°^
•^'^^ scale, for several years, the culture of white poppies to pre-

pare opium from them, and an extract or syrup of poppies:

that I had raised a sufficient supply for myself and friends,

and that my extraqt was equal in effect to any prepared from

foreign
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foreign opium. I recommend the poppy seeds to be sown
in March, in drills.

Beside the advantages from the poppy heads as a medi- and for oil.

cine, the seeds y>eld a valuable oil. Two pouuds of the
seeds furnish by expression seven ounces of a pure bland
oil, useful for portrait painting and other purposes. It has
been proved in Holland to be equal in quality to fine salad

or olive oil, and it would probably be advantageous to pro-
pagate largely so valuable a plant*.

I am. Sir, your humble servant,

SPENCER COCHRANE.

I,

SCIENTIFIC NEWS.

Decomposition of the Earths*

.N a paper lately read before the Royal Society Mr. Davy Metals obtain-

has detailed a number of experiments, made by means of ed from most

Voltaic electricity, on the common and alkaline earths, °^*^h^^'^'*is,

by which he has succeeded in effectuig their decomposi-
tion, and obtaining metals from most of these refractory

bodies.

His method of decomposing the alkaline earths is by elec- Revived in al-

trifying inixtures of them and metallic oxides, such as those loys by mixing

of quicksilver, silver, and tin. The common metals and ^ith metallic

the metals of the earths are revived together in alloy.
oxides.

He has succeeded in obtaining the pure metals of barytes g r ,
^

and strontites, by distilling their amalgams: and in the j^tes&stron'
same way has procured the metals of lime and of magnesia tkes.

nearly pure. Limeandmag

He has obtained marks of the decomposition of alumine "esia.

and silex, by electrifying mixtures •f these earths and pot-
^i "^J"'"^

^'^'^

ash, but has not yet succeeded in obtaining their metals pure.

Mr. Davy has repeated a remarkable experiment of Hidrogen and
Messrs. Berzelius and Pontin, of Stockholm, from which it nitrogen form

appears, that hidrogen and nitrogen are capable of com- ^'^ amalgam

bining with quicksilver, and of forming with it a metallic ^'* mercury,

amalgam, which by oxidation produces ammonia.

Mr. George Singer will commence his lectures at the Lectures ori the

Scientific Institution, No. 3, Princes Street, Cavendish nature, use, &
Square, early in November, with an extensive course, on P^^P^^^^

the nature, use, and properties, of the atmosphere, an his-

torical sketch of the progress of atmospherical discovery,

and an experimental elucidation of every interesting pheno-
menon dependent on the agency of air, including pneuma-
tics, hydrostatics, natural chemistry, and meteorology, il-

lustrated by an extensive and appropriate apparatus.

* Qn this subject see our Journal, vol, XIX, p. 2^2.
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in the Strand, London.

THERMOMETER.

BAROME-
TER.

WEAl'HER.
AUG. . ,

s S 1 OJ

Day of < cC op
o

Night. Day.

Oi __c^_ zz J

27 61 61 71 52 29-63 Fair Fair

28 52 57 67 54 2974 Ditto Ditto

29 59 62 69 60 29-93 Ditto Ditto

30 57 66 72 60 2977 Ditto Rain

31 63 60 68 59 29-64 Ditto Ditto

SEPT.
1 62 59 67 55 29-66 Cloudy Rain

2 61 56 65 55 29-84 Ditto Ditto

3 58 56 65 49 29-86 Fair Ditto

4 62 57 64 53 29-83 Ditto Ditto

5 61 57 64 55 29-80 Ditto Ditto

6 59 58 63 54 29-77 Rain Ditto

7 58 60 64 57 29-82 Ditto Ditto

8 61 57 66 55 29-64 Fair Ditto

9 57 59 62 54 29-38 Rain Ditto

10 56 57 60 53 29-37 Fair* Ditto

11 56 56 60 54 29-51 Ditto Ditto t
12 55 56 *59 54 29-66 Cloudy Ditto

13 * 56 58 6

1

51 29-74 Ditto Ditto

14 57 58 63 57 29-82 Ditto Fair

15 62 60 68 56 30-05 Fair Ditto

16 61 57 65 52 30-26 Ditto Ditto

17 60 58 64 54 30-22 Ditto Ditto

18 59 61 66 58 29-98 Ditto Rain

19 61 59 65 53 29-99 Ditto Ditto,

20 58 58 66 50 30-23 Ditto Fair

21 57 57 64 52 30-31 Ditto Ditto

22 56 60 68 52 3015 Cloudy Rain

23 56 50 64 44 ' 29-71 Fair Ditto

24 48 51 54 48 29 99 Ditto Fair

25 52 54 57 49 30-08 Ditto Ditto

* Foggy at midnight. t Thunder at 11 A. M,
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Observations on the Exhausting Machine of Dr. Thomas
Stewart Traill, by Mr. Robert Bancks, Mathema-

tical Instrument Maker, in the Strand.

I

To Mr. NICHOLSON.
SIR,

N the present enlightened state of science, it is not to The same

be wondered, that different scientific men should have simi- 'hings thought

.,'•11, ,. . • . 1 of by diffeient

lar ideas, with the hopes oi constructing mstrumentsm the persons.

utmost state of perfection. I am led to this reflection by a

description of a machine, in your Journal for last month,

nearly similar in construction to one made by me ten years

ago for Bracey Clark, Esq., a gentleman well known in the

scientific world.

After some ingenious observations by Dr. Traill, on the Air pump.

impossibility of obtaining a perfect vacuum in the air pump
of ordinary construction, he says, p. 63, " it occurred to

me, that, if there was a convenient method of using the Torricellian

Torricellian vacuum, it would be preferable to the common '*^cuumsug-

1 o gestcd for it,

air pump, even when best constructed. After various at-

tempts, the annexed figure and description will give an idea

Vol. XXI. No. 93—Nov. 1808. M of
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of the machine, which I concieve well adapted to answer the

end proposed."

Plausible In With all deference to Dr. Traill, I must suppose his
theory. ideas are theoretical ; and they certainly appear, to those

who have not tried such experiment, admirably calculated

to produce a perfect vacuum on the Torricellian principle:

The larger the but I am inclined to think, that the larger an apparatus of

»P1 ara'us pro- ^^- ^j j
•

^y^^ more imperfect it must be ; since every ex-
bably the less

,
'

.
,, , .

"
• •

perfect the va- perienced artist well knows what extreme care is requisite

cuum.
jjj lYiakin^ barometers of the best construction, where we
are obliged to boil the mercury to exclude air and vapour ;

and as the same means cannot be applied to the instrument

alluded to, it follows in consequence, that the air cannot be

completely excluded, by the simple manipulation of fillings

with mercury, and permitting its descent.

Defect ill the After Dr. Traill has described tke instrument, he directs

the whole to be filled with mercury, and its cover then to

be placed on. Nov/ I believe it is well known from the laws

of repulsion, that it will be impossible to fill the receiver in

such a manner, as to admit the cover to be put into its pro-

per place, and at the same time exclude all the air neces-

sary for a perfect exhaustion, or vacuum. The state of this

No gauge. vacuum too cannot be determined, without a gauge, for

which there is no provision in the instrument described.

An apparatus, As, I have intruded thus far, I beg to say, that, in the

^?^i'^/
*** ^'' early part of this year, I made a similar apparatus for J. G.

Children, Esq. F. R. S. as contrived by himself; and as it

appears to have a decided advantage over that of Dr. Traill,

I trust a brief description of it may be admitted.

Description of It may be sufficient to say, every part is similar in prin-

Sef'
'* '^**

^'P^^ ^° ^'- Traill's, but the recipient of small capacity, and

the cover marked B admirably constructed to remove every

objection as to the complete filling with mercury. Let fig.

A therefore represent the recipient ; B the cap, the under

side conical as shown ; C, a cock with a funnel ; D, another

cock on the opposite side of the cap. Now after the receiver

was filled as high as convenient, the cap (or stopper) was

put into the neck. Mercury was then poured into C through

the funnel, until it passed out at D (according to the law

of fluids finding its level), when both the cocks being turned,

comuQunication
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communication with the atmosphere was cut off. The cock

was then opened at the bottom of the tube E, the mercury

descended, and some sort of vacuum was produced.

In order to see the state of this vacuum, as we had an State of the

iron ttibe, I suggested a gauge, which was easily intro-
^l^h'a^a^ee.

duced before filling, and floated on the surface of the mer-

cury within the tube. The index of this gauge, passing

into the vacuum, exhibited the height of the mercury. But

I must confess, though every part was perfectly tight, and

I believe well made, the mercury well dried, and the ma-

chine much agitated in filling, to dislodge the air, it did

not afford the satisfaction sought after. From this failure

I am inclined to think, that so good a vacuum cannot be ^"^ equal io

obtained by such a mercurial apparatus, as with a pump of
^ir pump.^

the best construction, that will indicate an exhaustion to

the -^-^ of an inch with the nicest test, a siphon gauge.

Should you think these observations worthy a place in

your Journal, they are at your service.

1 am.

Your very humble servant,

Sept. 9, 1808. R. BANCKS.

P. S. Could Dr. Traillfs instrument be made perfect,

and to supersede the use of our best pumps in nice experi-

ments, many of those that may be deemed of importance

must be laid aside, from the expense that would be incur- Expensive,

red, as the apparatus could be made only in iron or steel,

and would come much more expensive than it does at pre-

sent.

ANNOTATION. j

IN giving Dr. Traill's instrument, I never had an idea, T^e vacuum I

that a perfect vacuum would be obtained by it. The great "° ^^^ **^ *

difficulty of freeing the mercury from air, it is probable, must 1

ever prove an insuperable obstacle to our complete success.

I think farther it is very questionable, whether the contact
j

between the mercury and the sides of the tube would be so

complete, as perfectly to prevent any air from insinuating

itself between theni. But the grand utility of the machine
'

M 2 invented \
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Butiti&ac. invented by Dr. Traill, as well as of those previously in-

once' and wUh ^'^"^^^^^ unknown to him, and here mentioned by Mr. Bancks,

facility. appears to me to consist in the being able by its means to

exhaust the receiver in a very considerable degree, at a sin-

gle operation, and without any labour. This great saving

of time may be an object of importance on some occasions;

as I conceive the exhaustion would be considerable, though

not complete, or even equal to that of an air pump of the

best kind: for nothing in the remarks of Mr. Bancks con-

tradicts this, and the opinion of Dr. Traill is not merely

theoretical, since he rests it on his own experience, though

he had not the advantage of an able artist.

II.

On Superacid and Subacid Salts. By William Hyde
WoLLASTON, il/. D. Sec. R. S*.

Superoxalafes
^'^ *^^ paper which has just been read to the Societyf,

have a double Dr. Thomson has remarked, that oxalic acid unites to stron-

p r ion aci
, ^|^^ ^^ y;G\\ as to potash in two different proportions, and

that the quantity of acid combined with each of these bases

in their superoxalates is just double of that which is satu-

rated by the same quantity of base in their neutral com-

poundsf.

The same law As I had observed the same law to prevail in various

other instances of superacid and subacid salts, I thought it

not unlikely, that this law might obtain generally in such

compounds, and it was my design to have pursued the sub-

ject with the hope of discovering the cause, to which so re-

gular a relation might be ascribed.

Thisonecase •'^"'- since the publication of Mr. Dalton's theory of che-

of a more ge- mical combination, us explained and illustrated by Dr.

se%^ed by Mr ThomsoniJ:, the inquiry which I had designed appears to be

holds in other
irwtances.

Daltou.

* Philos. Trans, for 1807, p. 95.

"l"
See our Journal, p. 19 and 22 of the present -vol.

X Thomson's Chemistry, 3d Edition, Vol. Ill, p. 425.

superfluous*
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] g^

superfluous, as all the facts that I had observed nre hut par-
j

tlcular instances of the more general observation of Mr.
;

Dalton, that in all cases the simple elements of bodies are >

disposed to \inite atom to atom singl}', or, if either is in ex-

cess, it exceeds by a ratio to be expressed by some simple

multiple of the number of its atoms. ;

However, since those who are desirous of ascertaining the A few easy ex- ;

iustness of this observation by experiment may be deterred
pe"ments tend

j,,,.„,., •' }, . -. , to veufj this. f

by the difficulties, that we meet with in attempting to deter- t

mine with precision the constitution of gaseous bodies, for .

the explanation of which Mr. Dalton's theory was first con- i

ceived; and since some persons may imagine, that the re-
''

suits of former experiments on such bodies do not accord -i

sufficiently to authorize the adoption of a new hypothesis,
\

it may be worth while to describe a few experiments, each <

of which may be performed with the utmost facility, and ']

each of which affords the most direct proof of the propor-
]

tional redundance or deficiency of acid in the several salts
j

employed. .

Subcarbonate of Potash. I

Exp. 1. Subcarbonate of potash recently prepared, Is Subcarbonate
'

one instance of an alkali having one half the quantity of ^^P^'^*^^*
'

acid necessary for its saturation, as may thus be satisfacto-
'

rily proved. j

Let two grains of fully saturated and well crystallized car-

bonate of potash be wrapped in a piece of thin paper, and
j

passed up into an inverted tube filled with mercury, and let

the gas be extricated from it by a sufficient quantity of mu-
riatic acid, so that the space it occupies may be marked upon \

the tube,
;

Next, let four grains of the same carbonate be exposed for •

a short time to a red heat ; and it will be found to have part-

ed with exactly half its gas; forthe gas extricated from it in

the same apparatus will be found to occupy exactly the same

space, as the quantity before obtained from two grains of
\

fully saturated carbonate. ^
j

Subcarbonate of Soda.
\

Exp' 2. A aiuular experiment may be made with a satu- Subcarbor^rc I

rated °^ ^'^^*'
\
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rated carbonate of soda, and with the same result; for this

also becomes a true semicarbonate by being exposed for a

short time to a red heat.

Supersulphate of Potash,

Supersulphate ^y ^" experiment equally simple, supersulphate of potash

of potash. may be shown to contain exactly twice as much acid as is ne-

cessary for the mere saturation of the alkali present.

Exp. 3. Let twenty grains of carbonate of potash (which

would be more than neutralized by ten grains of sul-

phuric acid) be mixed with about twenty-five grains of that

acid in a covered crucible of platina, or in a glass tube three

quarters of an inch diameter, and five or six inches long.

By heating this mixture till it ceases to boil, and begins to

appear slightly red hot, a part of the redundant acid will be

expelled, and there will remain a determinate quantity form-

ing supersulphate of potash, which when dissolved in water

will be very neai-ly neutralized by an addition of twenty

grains more of the same carbonate of potash; but it is ge-

nei-ally found very slightly aciH,in consequence of the small

quantity of sulphuric acid which remains in the vessel in a

gaseous state at a red heat.

In the preceding experiments, the acids are made to as-

purae a determinate proportion to their base, by heat which

cannot destroy them. . In those which follow, the proportion

which a destructible acid shall assume cannot be regulated

by the same means; but the constitution of its compounds,

previously formed, may nevertheless be proved with equal

facility.

Superoxalate of Potash.

Superoxalate Exp. 4. The common superoxalate of potash is a salt

of pou&h. ^-^^^ contains alkali sufficient to saturate exactly half of the

acid present. Hence, if two equal quantities of salt of sor-

rel be taken, and if one of them be exposed to a red heat,

the alkali which remains will be found exactly to saturate the

redundant acid of the other portion.

In addition to the preceding corapoimds, selected as dis-

tinct examples of binacid salts, I have observed one remark-

able iiistance of a more extended and general prevalence of

the
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the law under consideration : for when the circumstances are

such as to admit the union of a further quantity of oxalic

acid with potash, I found a proportion, though ditferent, yet

analogous to the former, regularl}' to occur.

Quadroxalate of Potash.

In attempting to decompose the preceding superoxalate by Quadroxalat*

means of acids, it appeared, that nitric or muriaiic acids are P^^^^- •

capable of taking only half the alkali, and th^t the salt

which crystallizes after solution in either of these acids has

accordingly exactly four times as much acid as would satu-

rate the alkali that remains.

Exp. 5. For the purpose of proving, that the constitu-

tion of this compound has been rightly ascertained, the salt

thus formedshonld be purified by a second crystallization in

4istilled water ; after which the alkali of thirty grains must

be obtained by exposure to a red heat, in order to neutralise

the redundant acid contained in ten grams of the same salt.

The quantity of unburned salt contains alkali for oae part

out of four of the acid present, and it requires the alkali of

tliree equal quantities of the same salt to saturate the three

remaining parts of acid.

The limit to the decomposition of superoxalate of pot- Sulphate of

ash by the above acids is analogous to that which occurs P^^^^^^^'^f'^^" J
1 I

• . aecouiposed by
when sulphate of potash is decomposed by nitnc acio ; nitric acid.

for in this case also, no quantity of this acid can take moie

than half the potash, and the remaining salt is convened.

into a definite supersulphate, similar to that obtained by heat

in the third experiment.

It is not improbable, that many other changes^ in chemis- Many chemi-

try, supposed to be influenced by a general redundance of
^^J^^^'^^^"^^

"^"

some one ingredient, may in fact be limited by a new order this Uw.

of affinities taking place at some definite proportion to be

expressed by a simple multiple. And though the strong

power of crystallizing in oxalic acid renders the modifica-

tions of whi<;h its combinations are susceptible more distinct

than those of other acids, it seems probable, that a similar

play of affinities will arise in solutions, when other acids ex-

ceed their base in the same proportion.

In order t© determine whether oxalic acid is capable of Potash will not

uniting
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unite with a uniting to potash in a proportion intermediate between the

of^oxdic'acf/.
trouble and quadruple quantity of acid, I neutrahzed forty-

eight grains of carbonate of potash with thirty grains of oxa-

lic acid, and added sixty grains more of acid, so tliat I had
two parts of potash of twenty-four grains each, and six

equivalent quantities of oxahc acid of fifteen grains each, in

solution, ready to crystallize together, if disposed to unite,

in the proportion of three to one; but the first portion of

salt that crystallized was the common binoxalate, or salt

of sorrel, and a portion selected from the after crystals

(which differed very discerniblj in their form) was found to

contain the quadruple proportion of acid. Hence it is to be
presumed, that if these salts could have been perfectly se-

parated, it would have been found, that the two quantities of

potash were equally divided, and combined in one instance

with two, and in the other with the remaining four of the six

equivalent quantities of acid taken.

Proportions of To account for this want of disposition to unite in the pro-
aci dn a a i.

p^^.^^^^ ^^ ihvne to one by Mr. Dalton's theory, I appre-
hend he might consider the neutral salt as consisting of

2 particles potash with 1 acid.

The binoxalate as 1 and 1, or 2 with 2,

The quadroxalate as 1 and 2, or 2 with 4,

in which cases the ratios which I have observed of the acids

to each other in these salts would respectively obtain.

PerTiaps the But an explanation, which admits the supposition of a

a^geomeLdca^" double share of potash in the neutral salt, is not altogether

ratio of the ele. satisfactory; and I am further inclined to think, that when
our views are sufficiently extended, to enable us to reason

with precison concerning the proportions of elementary

atoms, we shall find the arithmetical relation alone will not

be sufficient to explain their mutjial action, and that we shall

Le obliged to acquire a geometrical conception of their rela-

tive arrangement in all the three dimensions of solid exten-

sion.

Example. For instance, if we suppose the limit to the approach of

particles to be the same in all directions, and hence their

virtual extent to be spherical (which is the most simple hy-

pothesis) ; in this case, when -different sorts combine singly

thtre
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there is but one mode of union. If they unite in the pro*

portion of two to one, the two particles will naturally arrange

themselvtrs at opposite poles of that to which they unite.

If there be three, they might be arranged with regularity, at

the angles of an equilateral triangle in a great circle sur-

rounding the single spherule ; but in this arragement, for

want of similar matter at the poles of this circle, the equi-

librium would be unstable, and would be liable to be de-

ranged by the slightest force of adjacent combinations ; but

when the number of one set of particles exceeds in the pro-

portion of four to one, then, on the contrary, a stable equi-

librium may again take place, if the four particles are situate

at the angles of the four equilateral triangles composing a

regular tetrahedron.

But as this geometrical arrangement of the primary ele- This merely

meats of matter is altogether conjectural, and must rely for
^1'°' ^^'^'cu •

its confirmation or rejection upon future inquiry, I am de-

sirous, that it should not be confounded with the results of

the facts and observations related above, which ai-e suffi-

ciently distinct and satisfactory with respect to the existence

of the law of simple multiples. It is perhaps too much to

hope, that the geometrical arrangement of primary particles

will ever be perfectly known; since even admitting that a

very small number of these atoms combining together would

have a tendency to arrange themselves in the manner I have

imagined; yet, until it is ascertained how small a jjroportion

the primary particles themselves bear to the interval between

them, it may be supposed, that surrounding combinations,

although themselves analogous, miglit disturb that arrange-

ment, and in this case, the effect of such interference must
also be taken into the account, before any theory of chemi-

cal combination can be rendered complete.

III.
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III.

.Account of Experiments on Sweeping Chimneys, hj Mr, Georqe

Smart*.

Premiums for JL HE miseries, to which children employed within the flues-

ehinjaeys. 'f^ cleansing chimnies are liable, induced the Society for the

Encouragement of Arts, he, to offer premiums in the year

1808, to obviate the necessity of so cruel a practice. In the

year I8O6, the gold medal was adjudged to Mr. George Smart,

of the Ordiuance Wharf, Westminster-bridge, for the greatest

Jiumber of chimneys cleansed under his direction by mechani-

cal means, and a particular account of the method used by

him for this purpose will be found in the 23d Volume pi the

Society's Transactionsf. During the present session, a gold

medal has also been voted to hijn for the be&t machine pro-

duced to the Society for the intended purpose; an explana-

tory engraving of which having been given in the volume

above-mentioned, renders one unnecessary here:^' T|)e follow-

ing communication has been received from him, and a. com-

])lcte machine is preserved in the Society's rtjpo&itory for pub-

lic inspection.

Sir,

Experiments. Since the middle of February last, I haye been trying expe-

wiTlT ^u'j
"^' riments in chimney sweeping; my first was, stiffening a rope

bone. v;ith whalebone, but found it would not be portable, and that

it would be otherwise inconvenient, as in passing from one

room to another in the same house, even with the greatest

care, it would be almost impossible to avoid touching the

paper on the staircases, particularly where, they are narrow.

In passing through the street, with such a machine, it would

be also very troublesome.

If the brush is made to fill the flue, which ought to be the

• Transac. of the Society of Arts, vol. XXV, p. 97.

•\ See also our Journal, vol.VI, p. 253,

X Sec Journal, v«I. VI, plate 13.

case.
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case, a substance of an elastic nature has not power sufficient

when the brush is forty or fifty feet up, especially where there

are sharp turns in the flues; the force applied to send the

brush up is principally spent in friction on the sides of the

flues, and of course would soon cut through any flexible sub»

stance that combines the whalebone, or other clastic sub-

stance used.

INfy next attempt was to join elastic rods togetker by screws Elastic rods

in the joints, but this plan would not do in passing sharp el-
g^re^ i Th

bows, as the joints would be ^trained, and soon unfit for use, joints.

and a danger of the joints slipping or breaking, which would

leave the brQsh in the flue.

I then thought of the simple portable machine 1 have sent Machine for-

for the inspection of the Society; its cheapness, durability, "l®''^y
'^^^*^'^'^*

and power of execution, will, I hope, reconimcnd it. I think

with perseverance it will abolish the practice of climbing

boys; I have used it in several lofty chiranies, and am con-

vinced it may in time become general. 1 have also sent a rod

and curtain that may be fixed to any opening of a chimney

piece, from six inches to five feet, without using nails or fork?

in the common mode, to the injury of the wainscot or chim-

ney piece.

My method of working the machine is, by first putting up Method of

the brush, then pressing forward one tube after another, as u^i'ig it.

strung upon the rope, till the brush meets with an elbow in the

flue; then it is necessary to tighten the rope by pulling it un-

der the feet, or by means of a small pulley, and putting in one

of the small screws to pinch the rope; then make a fresh push,

and by shifting the two screws, the one to relieve the other, it

will pass the elbow, and possess sufficient stiffness to allow the

brush to be forced forward to any height.

I have tried the heath and hair brushes, and find, that if the Brushes,

flue is well filled, it does not require so hard a substance as

heath, as it brings down the mortar with the soot. The

brushes of hair, and those formed from the article of which

carpet brooms or whi&ks are made, 1 think will answer the

best for general usp.

This
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Tried v^th
success.

This is to certify, that Mr. George Smart, of Cambden

Town, by means of a machine of his own invention for sweep-

ing chimnics, has made two experiments on my hall and par-

lour chimnies, to ascertain ihe practicability of raising the

machine through their various windings. The first of these

flues measures upwards of fifty feet from the hearth, and the

operation was performed with apparent ease, sending down

a quantity of soot, together with some wet mortar, although

the flue had been recently sv/ept by a regular chimney fweep-

er. The other from the hearth measures sixty feet, and al-

though there are no less than three elbows in it, ruiuiing in

opposite directions, (as the boi/ informs me), the operation

was performed within nine minutes.

JOHN TROTTER.
Soho Sqvare, Mayl^ 1803.

Certificates were also received from Mr. H. W. Dietrichsen,

of Pratt place, Camden Town; Mr. Charles Mill, No. 4,

Gloucester place, Camden Town ; Mr. John Mason, and the

Rev. Jeremiah Joyce, of Camden Town, testifying that they

had seen Mr. Smart's machine at work, and that they ap-

proved thereof.

Muck used.

Ft ire.

Advant'gcs.

I have the pleasure to inform you, that my machine for

sweeping chimnies succeeds far beyond my expectation, and

that I am not able to attend to one half of the orders I could

have for its use.

liis Royal Highness the Prince of Wales has directed, that

the chimnies at Carlton-house, also those at the Pavillion,

shall for the future be cleansed by my machines. I have also

had orders to send to different pai ts of the kingdom my ma-

chines ready made, where they have been the means of pro-

viding a comfortable subsistance for poor persons not capable

of other business.

The price of a machine to ascend 60 feet, including rod,

curtain, extra brush, and box, is ^4 14s. 6"d.

There are two particular advantages attending my ma-

chines; namely, that of sweeping a great number of narrow

Hues
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flues which no child can get up, and that of extinguishing

chimnies when on fire, by placing a wet cloth over the brush,

and forcing it up the chimney.

The construction of the machine is so fully shown by the

description and engraving of it in page 256, of the 23d vo-

lume of the Society's Transactions*, that it will be unneces-

sary to say more upon the subject.

I am, Sir, your humble servant,

GEORGE SMART.

When I first mentioned this machine in the Journal, vol. VI,

I promised to see it tried in my own house. This I have since

done, and find no reason to modify any thing there said, as it

performed its office to my perfect satisfaction.

IV.

Description of a Machine for Cleansing Cliimneys, "without the

use of climbing Boys. By Mr. Joseph Davis, No. 14,

Crescent, Kingsland Roadf.

Sir,

I Had the pleasure of submitting to your inspection, a mo- Machines for

I

del of a machine for the purpose of cleansing chimneys, on
chimne''^

the 3d of May, lS03,and which I wished to be brought before

the Society of Arts, being convinced, that the approbation of

' so respectable and enlightened a body of men would greatly

tend towards the superseding the use of climbing boys; and I

shall, therefore, feel myself greatly obliged if they would ex-

amine the machine, and favour me with their opinion on it.

I am, Sir, very respectfully yours,

JOSEPH DAVIS.
Sir,

The brush part of the model of my machine for cleansing

I chimnies, which I sent you on the 3d of INlay 1S03, not hav-

* Or vol. VI of our Journal.

t Transact, of the Society of Arts, vol. XXV, p. 101. The Society

Toted the silver medal to Mr. Davis, his machine being coneeiyed next

io merit to Mr. Smart**. See the preceding Article.
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ing any hair in it, I am now enabled to forward you one in a

Used with sue
"^'^'^^^ perfect state, which I had the honour of using in

cess. the presence of his Lordship the Bishop uf Durham, at the

Military Hospital, Westminster, on the 11th of June, 1803,
and at the Jennerian Society, in Salisbury square, Fleet

street, on the 22d of the same month, and in the same year;—
a certificate of which, signed by the gentlemen who were pre-

sent*, [ had the pleasure of sending you. I have also sent

three lengths of the rod, (the same as those which were used

Its advantages.
^^ ^^^ above places), in order to enable the Committee to judge

with greater ease of the construction. Permit me neverthe-

less to observe, that the principle of my rod is so simple and

secure, that it may be used in almost every chimney with

safety, either by the maid servant, or a boy of twelve years of

age; it is calculated both for private and public use, and a

stranger to the machine, who used it at the Military Hospital,

declared he could sweep any chimney with it, the plan was so

good. It will also sweep German and other stove pipes, and

flues of almost every description. If the gentlemen of the

Society Will do me the honour to take the machine into their

consideration, I will wait on them by hearing from you, and

explain farther particulars.

I am. Sir, your obedient servant.

Sir, JOSEPH DAVIS.

Ramarlcs on ^ ^^ ^^^^^ ^^^^ ^ ^^^^*^ ^^^ ^" opportunity of giving my opi-

the machine, nlon of your machine for cleansing chimnies, which I have

done by signing the certificate you brought me on Monday last.

I am of opinion, that your machine is capable of sweeping a

very great proportion of the chimneys in London and else-

where; perhaps there are not more than one or two in a hun-

dred, which it cannot be raised in. At present, there are (as

is well known to all chimney sweepers) some chimneys so
|

small, that boys cannot climb them, so that on the whole I
|

imagine, that your machine will sweep about the same num-

ber of chimneys as are swept by boys, though not exactly the

very same flues in every instance.

I hope in time we shall convince the public, that they can
j

* B, M. Forstcr, Josejih I.eaper, and James Hebdin, EsqR.

have
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have their chimneys swept with as much cleanliness, and as

effectually with machines, as they have heretofore had them

done; and I am convinced that they may be swept as cleanly

and effectually as is commonly done with climbing boys, so

that the difference to the families who employ your machine

will be, that they have the same comfort of a clean chimney,

and are satisfied, that they no longer use a method which is

ftili of horrors, and a disgrace to a civilized country.

I remain, Sir,

Your obedient servant,

B. M. FORSTER,

Reference to the Engraving of Mr. Davis's Machinefor Cleans-

ing Chimnep, PI. V^fig, 1, 2,3, 4.

Fig. 1 Represents the upper part of the machine ; A A Description of
]

A A are four brushes for sweeping the four sides of the chim- ^''^ machine.
\

ney, they are hinged to the bottom of a tube about three inches

diiiraeter; B li show two of the four springs which expand

the machine to chimneys of all sizes. The heads of tho

brushes are made about six inches long, and five wide; and 1

form portions of cylinders, the hair being left longer at the
;

top than the bottom. The hair at the ends of the brushes i

being left still longer, namely, three inches and a half, for the
!

purpose of sweeping the coiners of the chimney. C represents v

the brush at the top of the machine proper for cleansing the i

pot ; the machine may be used cither with or without it, but it
|

is very useful for cleansing stove pipes, by being used alone; it •

is secured to the top of the rod by means oi a spring and \

socket, as the rods below mentioned, D D D D, four lines to

draw the brushes near together by a cord E, so that the ma-

chine may be forced up the chimney with greater facility. F,

the string to expand the brushes when the machine is at the top

of the flue.

Fig. 2 Shows on a larger scale the top of one of the rods

separate. G, the spring attached to it.

Fig. 3 Explains the manner in which the rods are joined
j

•together. H being a brass socket fixed at the lower end of
j

each j
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each rod; the spring G, and upper end of the rod fig. ^, are

pressed into this socket so far, that a small point I, on the

upper end of the spring, rises through a small hole in the brass

socket, and retains the lower end in the socket. Each rod is

made of hiccory wood, which being tough and flexible, is parti-

cularly well calculated for this use, bending and adapting it-

self to the different turns it meets with.

Fig. 4 Shows the key to unlock the rods; it is six inches

long, and made from a piece of one of the rods, with a steel

stud K in the middle, rising a quarter of an inch, and a brass

plate on one side projecting the thickness of the rod to guide

it into the socket, that it may be used without looking at the

rods.

Method of The method of cleansing the chimney is, by first entering
using It.

ti^g brush part of the machine, with the brushes closed, and

one of the rods attached to it, up the chimney ; the head of a

second rod is then slided as above mentioned into the socket of

the first rod, and the brush by it forced higher up, a third rod

is then slided into the socket of the second, and this mode con-

tinued till a sufTicient number of rods are added to raise tho

brush to the top of the chimney. The string E, extending

from the brush to the bottom of the chimney, being then pul-

led, occasions the four brushes to expand to the width of the

flue, and to bringdown with them in their return all the soot

which adhered to the sides of the flue. As the machine is

drawn down, the rods are separated one by one by means of

the key, and laid upon the hearth till the brush part is brought

down, which is then closed and laid with the rods.

The usual precautions must be taken of placing a curtain

before the fire-place, to prevent the soot, while falling, from

flying about the room.

JOSEPH DAVIS.

V,
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V.

Account of an Invention to secure the Vnnnels of D'wrs and

Windo-w Shutters from being cut out by Housp breakers. By
Mr, Joseph Davis, No. 14, Crescent, Kingsland Road*,

Sir,

T
-"- HAVE for some time considered, that it would be of Desirable to

great benefit to the public, if a plan could be adopted to pre-
neiJoTd'oors

vent the pannels of shutters or doors being cut out by house- or shutters

breakers; and having tried a great number of experiments, I
'"o'" '^emg eut

have at length succeeded in accomplishing the one I have the

honour of forwarding to the Society for the Encouragement

of Arts, &c.

This improvement consists in introducing tempered steel Method of ef*

wires through the pannels and stiles at the distance of three Acting this.

inches, thereby not only making a door or shutter far supe-

rior in strength, but calculated to defy the attempts of th,e

house-breaker in taking out a pannel. This improvement,

though so far superior to any hitherto known for appearance

and utility, will be attended with less expense. I have sub-

milted the above plan to Messrs. Paynters, Coleman street,

likefvi&e to Messrs. Moffat and Co. Paternoster row, and to

sev.eral gentlemen in that line of business, who all do me the

honour to say, that it far surpasses any thing of the kind, that

they have ever known or conceived, and that it will completely

answer the purpose.

I have also sent the machine on which I bored the pannel,

conceiving it to be an additional recommendatoin ; with this

machine, a boy may with ease bore the shutters, Sec, which

otherwise might be difficult for a man to accomplish.—rl have

the pleasure most respectfully to subscribe royself,

Sir,

your very humble servant,

JOSEPH DAVIS.

• f TransactiQns of the Society of Arts, vol. XXV, p. 101, Ten Gui-

neas were voted to Mr Da-vis for this invention.

Vol. XXL—Nov. 1808. N Certi-
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Certificate.—We liereby certify, that Mr. Davis's im-

provement on doors and shutters, to prevent the pannels

from being cut out by house-breakers, is the best that we

have ever seen : and we are of opinion, that its being known
will be an advantage to the public, and do therefore recom-

mend it to the Society for the Encouragement of Arts,

Manufactures, and Commerce, for their consideration.

F. Paynter and Co. Coleman street,

E. CoLEBACH, Minories.

J. TeasDALE, Paternoster row.

W. ROLFE.

April 22, 1807.

Reference to the Engraving of Joseph Davis^s Invention for
securing Window and Door Pannels, PI. V, Jig. 5, 6, 7.

Explanation of Fig. 5. Represents a wooden pannel made in the common
the plate, way, the dotted lines show the situations of the tempered

steel rods within the pannel, the holes through which the

rods were introduced on one side being closed up.

Fig. 6, Shows a section of the same, the small dots in the

engraving denoting the place of the rods.

Fig. 7' Shows the instrument on which the pannels are

laid to be bored. The borer passes through the holes L M
of the two upright pieces, which keep the borer in a straight

line to act upon the pannel laid upon the frame N.

VI.

Description of a new Watch Escapement. By Mr, S. Mend-
ham, Counter Street, Borough *.

SIR,

J'rincii)le of a -'^ ^^^ leave to lay before the Society a model of a new
new e cape, escapement, the principle of which is, that the balance acts
^®'^*« without friction, and the movement in itself very simple;

* Trans, of the Society of Arts, vol. XXV, p.. 108. The silver me-

dal of the society was voted to Mr. Mendham for this escapement.

the
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the impulse is given without jarring, the inequality of I

power through the train has no perceptible effect on the ba- ^

lance ; and no additional weight, however great, can pro-
j

duce more than a regular and gentle increase of impetus oa .;

the balance.
]

I remain, Sir,

Your most obedient servant,
j

S. MENDHAM.

Sir, ]

,i

Having attended the Committee upon Mr. Mendham's Opinion re-
j

escapement, I think it justice due to a man of genius to ^^^""^S it.
|

give my opinion farther upon it.
j

In viewing mechanical improvements, we should not con- i

fine our ideas to their present properties, but should consi-

der what improvements the principle will admit of. i

As the principles of Mr. Mendham's escapement, and Compared j

that of Mr. Mudge's, which obtained a bounty from govern- with Mudge»s.
j

ment, are much the same, I shall compare the one with the

pther. 4

The impulse given to the balance without friction is i

exactly the same as Mudge's. The remontoir is bent tip

by the maintaining power in a similar way to that of

Mudge's, but from the form of the pallet, which is a plain

surface, it is not so perfect. Mudge's, from the form of ;

the pallet, bends the remontoir always to the same place,
j

the other is bent higher or lower according to the force of

the maintaining power, but by forming the pallet like ^

Mudge's it would render them alike in this respect. The )

only other objection is the spring detent, that detains the
j

wheel, when it drops from the pallet of the remontoir; it ;

is the same as that of a detached escapement, consequently ,

exposed to the whole force of the maintaining power. To
J

compensate for these objections, the arc of vibration is not
|

limited like Mudge's, which is of great importance, and, ;

having only one remontoir, it is more simple. It is, there-
^

fore, superior to Mudge's in having only one remontoir, '

and being unlimited in the arc of vibration ; it is superior

N 2 tft
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to the detached escapement in giving the impulse without

friction.

I am, Sir,

Your very humble servant,

THOMAS RAMSAY.

Reference to the Engraving of Mr. S. Mendhams Escape-

ment, PL V. Jig. 8, 9, 10,

Properties of J^ the escapement referred to, there are two principal

peculiar properties in the invention, both which I consider

superior to any thin^ of the kind laid before the i-iiblic;

first, the balance is kept in motion without any frictiori

whatever, and in a manner so simple, that even movements

of inferior workmanship must go with gveat accuracy.

Being not in this line of business, or acquainted with any

persons in the trade, where I miaht have had an opportu-

nity of examining different escapements, I certainly lahour

under many disadvantages; for since I have been honoured

with the Society's medal, I have heard of an escapement

by which the balance is kept in motion without friction,

but being limited in the arc of vibration, complicated, and

very expensive in the movement, it renders it much inferior

to mine.
The impirise

jj^ ^jjg second place, the balance is kept in action by an
not given by a. ^ ^ •'

8troke, impelling power without any blow whatever ; all other es-

capements, which have fallen within my notice, have kept

wp the vibration by a direct blow virtually on the balance

itself, which I have always considered to be a great disad-

vantage; for a blow upon any thing of the nature of a spring

produces that kind of shock, which can by no means be

convenient or serviceable in keeping a steady motion, which

is so essentially necessary, but is pn the contrary disadvanw

tageous.

B:»pIanation of The figure, Plate V, fig. 8, represents the escapement

without the rest of the train ; a a are the two plates of the

frame between which the train runs ; b is the last, or ba-

lance wheel of it, with teeth nearly similar to that of the

balance wheel of an eight-day clock, moving with the fla(:

face of the tooth forward agaipst the pallet e of an upright

spindle
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spindle d; c is a locking spring nearly similar to a detached

one, having no extra spring to pass to and fro with. Above

the pallet c, i.s a very small one,/, which is for the purpose

of unlocking the wheel, which is better shown in fig. 9; at

the lower part of the spindle d, is a hair spring gy so pinned

as to bear the pallet f against the locking spring with suf-

ficient power, so that of its own accord it frees the wheel

and lays the pin h which comes through the plate gently up

to the stop, consequently the tooth falls upon the pallet c,

but so close home to the centre of the spindle, that it has

no power to pass it of its own accord ; the pin h referred to

is fixed to the top extremity of the patllet c, and rises perpen-

dicularly throi^gh the plate a some way above the surface.

The balance i is fixed on the centre of its spindle, princi-

pally on account of equalizing the weight, beside which it

is the most convenient to be so; it is supported between the

plate a, and the cock k, precisely over the spindle d, conse-

quently the action of each is in the same arch, and the con-

nection is between the pin h of the pallet, and the pin /of

the balance, (a pin fixed in the balance at the same distance

from its centre as the pin h is from the centre of the spindle

d, and sufficiently long to touch the pin h sideways), there

is therefore no friction whatever between them.

Having mentioned the different parts of the escapement, Mode of its

I shall proceed to explain its action. The immediate course ^cjion.

of vibration is from the spring g. The balance spring is so

placed, that the pin / of the balance stands near the pin h

of the pallet. It is to be remembered, that the tooth of the

wheel rests on the pallet during the vibration of the balance,

so that, when the balance is put in motion, the pin / comes

in contact with the pin h, which stands perpendicularly

almost imperceptibly fine, and carries it back ; as soon as

moved, the tooth of the wheel gives it an extra assistance of

about one fifth of a circle, passes and lays the next tooth

on the lock; on the return of the balance, the spring g' ap-

plies all its power in urging the balance forward till it comes

to the stop, the balance then maintains its motion, and the

small pallet y having unlocked the wheel, the tooth falls

again on the great pallet c, and waits the return of the ba-

lance.

' The
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The balance carrying the piece h back forms a very ad-

mirable banking without any extra apparatus, which is ge-

nerally done by some kind of stop on the hair spring, which

must have an irregular effect; the farther the pin is carried

back, the stronger the spring operates against It, and from

the extent where the piece may be forced back to, there

is play for near two whole circles of vibration, without any

possibility of upsetting. The balance of the model vibrates

about a circle and one third with extraordinary freedom,

though a course train of four wheels, a large and heavy ba-

lance, with only the power of a stout watch spring. I there-

fore think the power necessary to carry a train with this

escapement may be considerably less than any other of a de-

tached nature.

Fig. 9 represents the axis d shown separately, in order

that the arm and pin h, and little palletjT, may be seen more

distinctly.

Fig. 10 shows the balance wheel b, and the method of

locking and unlocking.

S. MENDHAM.

vir.

On the Fecula of Potatoes, and some other British Vegela-

tables. B^ Mr. WiLLiAU Skrimshire, Jmw.

To Mr. NICHOLSON.

SIR, Wisbech, Oct. 11, 1808.

I Fake the liberty of sending for insertion in your valua-

ble Journal my promised communication on the fecula of

potatoes, and sotiie other vegetables growing in my neigh-

bourhood,

I remain, yours, &c.

Wm. SKRIMSHIRE, Jun.

Assertions in a Since the paper published in the ninety-first number of
foniier paper

^j^^ Journal was written, I have verified by the following ex-
venned by tar-

•'
.

'^

permients
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periinents two assertions, which were there made, viz. that
^j^g^ exuerl-

the quantity of fecula procured from the solanum tubero- meats.

sum is influenced by the mode of operating, and by the pre-

cise state of dryness of the fecuia at the time it is weighed.

In August last, 1000 grains of the young roots of the po- Hundred eyes

tato called hundred eyes, which had not arrived at their full potato,

growth, were grated, and, by the same manipulation as was

employed in the former experiments, aiiorded

Grains.

Fine white dry fecula 99

Discoloured fecula 6

Dry pulp 71

Water, soluble mucilage, and extractive matter 817

1000

The same quantity of these roots being grated and repeat-

edly triturated in a mortar, with frequent ed ulceration, and

pressing the pulp with the hands, afi'orued

Fine white dry fecula Ill

Discoloured fecula 20

Diy pulp 44

Water, soluble mucilage, und extractive matter 825

1000

Thus by greater care and attention bestowed in the last Difference of

process, we gained twenty-six grains more fecula from one
^i.^_^j^"^^^^^"*

thousand grains of the fresh root, than we procured by the care.

first method of operating.

When the fine white fecvda procured in the last experi- ^27 gi-s appa-

ment was at first separated, it was placed in a window facing rently dry lost

the south for two days, exposed to the air, and frequent

sunshine, until it felt and appeared perfectly dry, it then

weighed 127 grains; but being farther dried upon an iron

plate, with a gentle heat for two hours, and put into the ba-

lance while it was sensibly warm, it weighed 111 grains.

It therefore lost 16 grains in weight after it appeared to and then ab-

be quite dry. It was afterwards placed in a cellar for twelve sorbed 29 from
' "^

,
the air of a eel-

hours, jar.
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hours, ar.d although it yet appeared dry, it now weighed 130

grains.

Feculaofsome Hence we learn, that dry fecula will absorb more than one

sorbieS.*^* ^•'^*'^ ^^ '^^ weight from the atmosphere. But it is more
than probable, that this property may vary in the different

species of fecu;a; for some which was obtained from an

early potato, suoject to a similar experiment at the same

time, did not absorb quite one seventh of its weight from

the atmosphere.

Fecula still left So far is the common process, that is employed for pro-

part
® ™"^ curing the fecula of the potato, from separating the whole

of this principle from the fibrous part of the root, that when

the pulp thus obtained is dried in the air, or by heat artifi-

cially applied, an ounce of it boiled for a few minutes in

twenty-four ounces of water will gelatinize tiiat quantity,

which being sweetened with sugar, and flavoured with a lit-

tle wine and spice, very much resembles sago that is thus

cooked. Indeed it is in my opinion equally palatable and

nutritious with that more costly article of food : for which it

may be economically substituted in every case, and with

every advantage that can be derived from the use of sago.

The pulp For this reason, whenever potato fecula is procured ac-

thrown away, cording to the method formerly described, it will be highly

improvident and wasteful, to throw the pulp away as refuse,

or even to feed pigs with it in its, crude state, as has been re-

commended by some authors ; since by being boiled for a

very few minutes only, in a large quantity of water, it is

converted into the most nutritious food, that any animal can

be fed with, and I have no doubt but it will fatten them as

effectually, and expeditiously, as any other food that is

usually employed for this purpose.

S'nbMUutefor If the pulp when first separated, and before it is dried,
^^'

were formed into thin cakes, and roasted with a small quan-

tity of oil or butter, in an iron pan, until it is quite brown and

dry, 1 think it maybe used as coffee, and prove an excellent

substitute for that costly berry. At least it will prove far su-

perior to that execrable trash, which is often vended under

the title of English coffee.

I have frequently formed a very grateful and nutritious

beverage from potatoes sliced, roasted to a coffee colour,

then
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then ground in a mill, and mixed with a sixteenth part of its

weight of the best Turkey coffee.

That the preparation of vegetable feculawith boiling wa- Useful when

ter will prove the most economical^method of fattening pigs, ^^jj^ p[<Ts^^&

I have very little doubt. And perhaps it will be found perhaps other

equally useful when employed for fattening the ruminant ^"""^ ^»

animals. However, this is an object worth the attention of

graziers, and others concerned in feeding animals for the

market.

The mode of preparing the food, which I recommend, is Method of pre-

as follows. Let the proper quantity of potatoes be ground, P^"i^S it.

or rather grated in a mill formed for that purpose, in a large

quantity of cold water, vvliich should remain at rest for some

hours, and then be decanted off. The whole sediment, both

pulp and fecula, should be mixed with a proper quantity of

water, and boiled in an iron boiler, frequently stirring it be-

fore it begins to boil. When it has boiled a few minutes,

and is cooled down to a proper temperature to be eaten, it is

fit for use.

Should prejudice prove so inveterate as not to trust to po-
^^f bem'ixefl

tato gruel alone, no one can object to using it as an auxiliary, with other

mixed with bariey-mealj boiled potatoes, or pounded linseed °" *

calces^

The increase of nutriment by boiling farinaceous vegeta- NutrijTient hi-

bles in water is so great, that I cannot refrain from recom- cr^^sed by

.

'^ boihng.
mendmg its general use ; being confident, that the advantage

gained by it will amply compensate for the labour and ex-

pense attending the operation.

But it is not as a food for quadrupeds alone, that I wish to Recommencii^a

facilitate the introduction of potato fecula. I can safely ^^^^
recommend it as a very palatable and nutritious food for

man. And however the generality of my countrymen may
be disposed to ridicule the notion of being fed upon potato

gruel, 1 fearlessly recommend the following useful and eco-

liomical preparation of this inestimable root.

The potatoes being grated, or rasped, in a large quantity Useful & eco-

of water, and allowed to stand some hours, the water may 1'°""^^' [""e-

1 T 1 1 ,Y. 1 I 1 > 1 • 1 r T piiiatioii from
then be decanted oil, and more added, which, alter standing potatoes.

an hour or two, may likewise be poured av/ay, and still more

added if necessary, until it no longer acquires any taste or

colour.
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colour. The whole fecula and pulp are then to be well

mixed together, formed into small calces, and dried in the

air, or by a gentle heat. This is a preparation, which will

keep for many years—which no family ought to be without,

and which is in the power of the poorest family to possess.

Jelly from it, Half an ounce of this preparation will gelatinize so large

prepaiations.^"^ ^ quantity of boiling water, as to afford a sufficient meal for

any labouring person in health. It may be sweetened either

with molasses or sugar: or being boiled with an onion and

pot herbs, and seasoned with pepper and salt, it will make a

very palatable, wholesome, and nutritious soup. But should

the raw flavour of the potato predominate, as will sometimes

happen, when the preparation is newly made, it may be cor-

rected, and the soup improved, by the addition of a little

mushroom catsup, allspice, anchovy, or red herring.

If this preparation of the potato be boiled with milk,

Sweetened with sugar, and flavoured with a little wine or
Useful for the

gp^^g \^ forms the most nourishing and restorative food, that
sick, convales-

., , , , • •
i

•
i

tear, can possibly be administered to the sick and convalescent.

enfeebled, or It is so easily digested, that it soon becomes animalized,
children. ^^^^ ^^ ^^^ impaired functions of a debilitated constitution.

Thus it is peculiarly fitted to the digestive organs of the de-

bauchee, and to the languid powers of infancy. And I have

known infants wholly nourished for months by this prepara-

tion, boiled in milk and water, sweetened with a little sugar.

With a larger proportion of the preparation a stiffjelly may

Excellent re- ^^ formed, which acidulated >vltb lemon juice, or any other

medy for sore vegetable acid, becomes the best domestic remedy that can

be employed, in every species of sore throat.

More elegant Those who can affoid it may have a much moi-e elegant,

preparation, though rather a more expensive article, in the pure fecula

itself, deprived of all the pulp and fibrous part of the po-

tato. This preparation is so easily made, that I hope to see

it introduced into general use. And I do not hesitate to

say, it will be found superior in every respect to salep, sago,

arrow root, or any of the vegetable preparations of that kind,

which have been so pompously advertised, and recommend-

ed to the public, by those who are interested in the sale of

them.

Potato starch. Indeed it is already generally known to laundresses under

the
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the name of potato-starch, and they are no strangers to the

method of procuring it from the fresh root ; but they are

not sufficiently aware of the nutritious property which this

substance possesses. And it is principally with the view of

making it more generally known, that I am induced to lay-

before the public these experiments and observations*.

It will appear ludicrous to many, to assert in the present The science of

age of the world, that the science of nutrition is yet in its in- nutrition kitie

fancy; but truth obliges us to confess, that such is abso-

lutely the fact. The cause of our ignorance it is not my
intention to investigate.

It is, I believe, a general opinion, that the nutriment of Cookery.

our food, especially the vegetable part of it, is greatly in-

creased by cooking. This is therefore an art, which claims

the attention of the whole human race. It is an art, so inti-

mately connected v/ith the welfare of our species, that it is

absolutely essential to its existence, in a state of civilized

society.

In the present tottering state of the Lavoisierian doctrine Water essm-

of chemical science, it is fortunately of no consequence to t'al to nutri-

1 • 11 1 11 tion.
our subject, wnether water he a compound substance or a

simple element. And we have no fear of contradiction when

we assert, that it is essential to the nutrition of animals, as

well as of vegetables.

When water in its simple state is taken into the stomach in its simple

along with our food, its principal effect in assistinsr digestion ^'^^® assists di-... 1
geitionmecto-

is perhaps mechanical only, by givmg the food a certain de- nically

gree of consistence, most favourable for the gastric fluid to

act upon it, and according to Mr. Home's late imporlunt

discovery, the superfluous quantity is conveyed into the

circulation by the intervention of the spleen*. For as the

whole internal surface of the stomach is endowed with the

* Man}' yea;r3 ago an article was sold in canisters by tlie name of sago

powder, which I believe was chiefly if not .solely made from potatoes:

but it fell into disuse, whether from prejudice alone, or from negligence

in preparing it, I cannot say. I also remember the fecula of potatoes be-

ing strongly recommended as a substitute fur salep, pariiculany as keep-

ing better, as well as for sago, by a writer in the Journal da Mede-
cine. C

• See Journal, p. 103 of the present vol,, and p. 347 of vol. XX.
power
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power of producing a secretion, which possesses the property

of coagulatinij albuminous fluids, before the organ is ena-

bled to convert them into chyle, we have some show of rea-

son for supposing a certain degree of consistence in the con-

tents of the stomach to be most favourable, if not absolutely

necessary, to the healthy action of the digestive organs.

But when che- But when water is gelatinized by its chemical combination

binell wi.h fe-
^^^^ fecula and heat, there is considerable reason to believe*

cula becomes that even the whole of its particles become animalized by

the efiOits of the stomach. The importance of this idea is

such, as to require it to be impressed upon the minds of allj

who wish to study the science of nutrition.

Those substan- ^^ therefore the digestive organs have the power of ani-

ces most use- malizing water, after it has acquired a certain degree of con-
u t at ge a i-

gjg^g^pg [jy boiling with farinaceous vegetables, or other
Dizemostwa- ' j ts o '

ter. substances, v.'e may conclude, that these preparations of ve-

getables, which in the process of cooking are enabled to

consolidate or rather to gelatinize the greatest quantity of

water, will be found to afford the largest portion of nutri-

ment, and are consequently the most beneficial to mankind*

Potato fecula It is from these considerations, that I am induced to re-

rccommended. commend in the strongest terms of approbation the use of

potato fecula, as being by far the most economical method

of employing this inestimable root.

Common From what has been said above, concerning the nutriment
starch not to of potato starch, I do not wish it to be understood, that the

food, common starch of the shops may be administered as food

with impunity. For common starch, after having under-

gone a slight fermentation, which is sometimes produced by

the addition of impure and nauseous ingredients, is still far-

ther contaminated by a metallic oxide, which is probably ini-

mical to the human constitution.

It is for this reason, I wish to retain the name of fecula^

instead of starch, as a generic term for this vegetable prin-

ciple.

Fecula from Reflecting upon the nature of this vegetable product, and
various vegeta- cousidering it is equally the produce of seeds and roots, and

that, if it be procured with care, it is perhaps equally nutri-

tious from whatever plant it is obtained ; whether it be in the

form of fecula from tlie wheat of Great' Britain, or in that

of
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of Cassava from that deadly poison the Jatropha Manihot of

North America ; I was induced to suspect, that some other

British vegetables, both indigenous and naturalized, might

be rendered much more serviceable to our species, than they

are at present supposed capable of becoming.

With this view I selected the following.

1 . Msculus Hippocastanum, or Horse Chesmit.

Of the fruit of this tree, fresh-gathered, peeled, and skin- Horse chesjiut.

ned,

1000 grains, rasped in water with a coarse file, afford

Graias,

Fine white dry fecula 200

Discoloured or yellowish fecula 32

Dry pulp SQt

Water, soluble mucilage, oil, and extractive mat-

ter •••••>••••« 688

1000

Thus we find the fruit of the horse chesnut contains more

than one fifth of its weight of fecula, the whole pf which is

converted into animal matter, in the process of digestion!

We may therefore, in a time of scarcity, accept with grati-

tude another rich and wholesome fruit, which has hitherto

been held in little estimation.

And indeed at a time when there is no scarcity, those per-

sons, about whose habitations this handsome tree is found to

flourish, may profitably employ its fruit in the manner here

pointed out.

2. Quercus ^obur, Common Oak.

The acorn affords a considerable quantity of fecula, but Acorns,

its colour, which is a dirty light brown, similar to powdered

salep, will always detract from its value, and prevent its in-

troduction to general use, so long as a more elegant article

can be procured with equal facility, and at the same ex-

pense. However, I am fully persuaded its colour does not

injure its nutritive property,

1000
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1000 grains of this fruit fresh gathered, and not quite

ripe, ^vhen peeled and skinned, afford

Grains

Dry brown fecula • l65

Diy pulp 150

Water, soluble mucilage, oil, and extractive

matter 685

1000

3. Bryonia dioica, Red-berried Bryony, or as it is vulgarly

termed, Mandrake.

Root of Red- This plant, which is common in this neighbourhood, has
bemed bryony, ^ ^^ large, thick, white root, a^nd although it is one of the
«f mandrake. ^ o

^ ^ ^

o

mo5t violent drastic cathartics, which this kingdom produces,

it may, by a similar process to what we have before described,

be made to afford a very fine white nutritious fecula, in

great abundance.

1000 grains of the fresh root dug up early in May, afford

Grains.

Dry white fecula 50

Discoloured fecula 45

Dry pulp : 50

Water, soluble mucilage, and extractive matter 855

1000

4. Arum maculatum, Cuckow-pint, or Wake Robin.

The root of this plant, which is very plentiful in my
Root of arum,

i i i.i i r ^u \ •

cuckow pint, neighbourhood, although one or the most acrunonious ve-

or wake robin, getable* of British growth, may, by particular management,

be converted into a very rich, wholesome, palatable, and pro-

ductive food.

It is excellent, eaten either boiled or roasted, particularly

by the latter mode of cooking. If formed into vermicelli,

it is a beautiful preparation. When dried it may be made
into bread ; and when treated according to the method

above mentioned for procuring fecula, a much greater quan-

tity
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tity may be obtained, than from any vegetable hitherto ope-

rated upon*.

1000 grains of the fresh root, dug up early in May, afford

Grains,

Very pure white dry fecula • 254

Dry pulp 28

Water, soluble mucilage, and extractive matter 718

1000

The more we reflect upon the general diffusion of this Fecula very

nutritious principle throughout the vegetable kingdom, the p"e'-ally dif-

greater occasion have we to be seriously and unfeignedly

thankful to that Almighty Being, whose extensive benevo-

lence has thus bountifully placed within the reach of man a

sufficiency of nutriment, in every corner of the Earth !

VIII.

Remarks onMe'ionite, with some Observations on a Paper by

Mr. Frederic Mohs, in which this Substance is considered

as a Variety of Feldspar. By Mr. Tonnelier, Keeper

of the Cabinet of Mineralogy to the Council of Minesf.

JJ'OES the mineral mentioned by the name of meionite Is tre'ionUea

in the Tableau mcthodique of Mr. Haiiy constitute a distinct
verier'?

""^^

species, or is it merely a variety of some species formerly

known ? Such is the question, that suggested itself to me,

on reading a paper by Mr. Frederic Mohs, lately inserted

* The root of this plant has been employed for making starch in the

island of Portland, from time immemorial. Some years ago the Society

of Arts gave a premium to a person of that island for an account of the

process, with a specimen of the starch.

t Journal des Mines, vol. XX, p, 16S.
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in tlie Ephemerides of baron Moll*, and which I shall here

attempt to answer.
First noticed

ff^y. Q,^^ ^^^^ knowledjre of this substance we are indebted
by Rome de
t*isle to Rome de I'IsIe. This philosopher, guided by the ana-

asa jacinth logy of the figures of their crystals, has united under the
with sonie name of jacinth, in the second edition of his immortal work
ether substan» ,, r , i f i-

tes. f^n crystailogvaphy, several- substances, that now form dir^

tinct species. These however he was far from considering

as the same, though he did not think proper to distinguish

them by different names, which he must have invented for

the purpose. In the description he has given of the second

variety of the jacinth the dioctaedral variety of the me'io-

ulte is easily recognized^ Beside \U locality in the lava qf

Somma, and the >vhite colour of the mass, which are pointed

out, it is there said, that the two qupdrangular pyramids of

the jacinthg the priniitive zircon of Haiiy, are separated

by a prism of eight unequal faced, alternately hexagons, an4

rectangular parallelograms; and that the latter of these,

produced by the truncation of the edges of the prism, some-

times very narrow and scarcely perceptible, and at other

times more or less broad, always answer to the faces of the

pyramids; while the hexagonal sides of the prism are al-

ways intermediate to these faces: circumstances that agree

perfectly with the dioctaedral meionite. See pi. 6. fig. 5.

These separa-
]y[,,^ Haiiy has made four species of the substances de-

ited into four •, i i x> ' i i,r i

...
species by scnbed by Kome de 1 isle.

Kaiiy, 1. The zircon (the jacinth and jargon of former miner-

alogists), divisible into an octaedron with isosceles triangular

faces, which may be subdivided parallel to planes that would

pass through the summits and edges of the faces.

2. The harraotome (cross-stone, crvicite, andreolite of the

Hartz, staurolite of Kirvvan), divisible into a rectangular oc?

taedron, subdivisible on the edges contiguous to the sun^f

mit.

3. The idiocrase (vesuvian of Werner, jacinth of volca-

canoes) divisible parallel to the faces and diagonals of ^
right prism with square bases, differing little from a cube.

* Ueber Haiiy's Mejonit, von Friedrich Mohs: in the Efemeriden der

Berg- und Hiittenkunde, herausgegeben von Carl Ehrenbreit Freiherfn

von Moll, Band II, Lieferurg 1. ^umberg, 1806.

4. Th€^
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4. The meionite (Rome de I'Isle's white jacinth of Som-

ma), divisible parellel to the faces of a right prism with

square bases. Fig. 4.

In characterising these species the learned author of the ontheprinci-

Theory of the Structure of Crystals has merely applied the
fofio^,J"rb'^

general principle, that has served as the base of the classifi- him,

cation of the species in the system published by him. On
this occasion he had followed the same course, as he had

pursued when he separated the heterogeneous substances

of which the former miiieralogists composed the species they

termed schoerl, in order to make a proper distribution of

them, or when he demonstrated four distinct species to have

been confounded together under the name of zeolite. In

short, to constitute the species meionite Mr. Haiiy has em- and the results

ployed the means, of which he has so successfully availed f^^^ "^^^ ^.T*

himself to effect those useful reforms, for which mineralogy is adopted.

indebted to him, and the result of which has been a more pre-

cise definition of species, with a more regular classification of

subjects. The title that meionite has to be admitted into

the system as a species therefore is equally incontestible

with those of several other species established by the same

gentleman, and generally adopted.

Among those v/ho come to study the mineralogical col- What is the

lection of the council of mines, which adds to the means of WerneiVsys-
information derivable from the number and variety of itstem?

specimens the advantage of being able to compare the me-

thods of two of our greatest masters, several have put to

me the following question: " What species in Werner's

system corresponds with that which Haiiy has designated

by the name of meionite?" Hitherto I had been unable to

answer this question, notwithstanding the pains I had takea

to proc re the printed or manuscpvt syllabuses of the

mineralogical lectures delivered at Freyberg. On the one

hand I could not suppose that the meionite, which is at pre-

sent to be found in all public and private collections, should

be wanting in that of Mr. Werner; and on tb« other hand,

in t. eiies of famil e^ g ven by tha lustrious professor,

into wh ch are adopted withou any change r name everal

specips established by the celebrated professor of theMuseum

of Natural History at Paris, there was ixO mineral that I

YoL. XXI Nov. 1808, O could
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could take for the substance in question. I remained in

this uncertainty, till I hud read the paper of Mr. Mohs, in

He suspect? it which we are informed, that Mr. Werner had not yet adopted

to be only a va- the meionite of Haiiy as a distinct species, suspecting it may

spar!
" "^

*

" be nothing Kiore than a simple variety of feldspar. Now the

object of this paper is to demonstrate the reality of what is

but a simple conjecture on the part of a naturalist, who

knows when to doubt, and when to decide. On reading it

with that double attention, which the name of Werner and

the talents of Mr. Mohs would naturally inspire, I felt in

spite of myself the regret of not being able to embrace the

same opinion respecting the nature of the mineral that

forms the subject of the present paper.

They do not Mr. Mohs admits, that the characters taken from figure
'

"

to
r

, y^jjj^jj. g,-ej^t differences between the meionite and the feld-

spar; and he confesses, that these differences are little capa-

bnt supposed ble of being reconciled: but, as he thinks it not altogether
to be reducible . .,, 1,1 c <- . 1

tooneeom- impossible, to reduce the torms ot the meionite to a very

mon form. simple form, which he has observed in the series of forms

presented by feldspar, he has flattered himself with being-

able to justify completely the suspicion of Mr. Werner.

The geometrical form in which he gives the proofs alleged

in his paper has enabled me to combat them with the same

weapons. I appeal therefore to these geometrical reasons,

which are employed with the more propriety in the present

case, because it is only by the help of the nicest precision,

that an able hand has traced the line of demarcation between

the meionite and other species of the mitierul kingdom.

A species cai) It is a principle generally admitted, even by the confession
have but one ^^ ^i^. -^ify\^^* that in a mineral species there can be but
prunitive form, ... .

and iis inie- one primitive form, and one single form for its integrant
grant molecule

j^l^P^^jgg^ To prove therefore, that the meionite cannot
the same.

. _

'

be a variety of feldspar, it is sufficient to demonstrate, that

the primitive forms and integrant molecules of these two

minerals are v^'ry different.

* " Es ist ein grundsatz dass in eincv gattung nur cine kerngestalt, und

nur eine integrirendes moiecul, vorkomnien koennen ; und der orictog-

nost traegt kein bedenl.en dicsen grundsatz in seiner vollen all<je-

meinheit geltcn zu lasseii." Ephemerides of Baron Moll, Vol. II, Part

I, p. 15, 1806.

I. Fehl'
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I. Feldspar.

The primitive form or' the feldspar, according to Haiiy*, Primitive form

is an oblique angled parallelopipedou, in which the angle of "^ ^'^'^'^^P^"''

incidence between M and P is of 90°, that between M and

T of 120°, and that between T and P of 111° 23' 17" See

in fig. 1 this solid represented in the position given it by Mr.
Muhs himself, as being favourable to the comparison he

inukc'S of the two substances. Mr. Ilauy observes in his

treatise, it is true, that t)ie sections parallel to M and P are

very clear, and very easy to obtain ; while that parallel to T
simply shows itself by a changeableness of colour in a strong-

light. Since the publication ^j^ this treatise however, this

gentleman has. obtained from the feldspar, by mechanical

division, nuclei presenting the joint parallel to T in a very

clear and decided manner, which he has publicly shown in

his late courses of lecture;;, and some of which he has dis-

tributed among his auditors.

The primitive form of the Feldspar once thoroughly as- Can th? forms

certained, it remains to be known, whether, setting out from of the meionite

1 • 1 1 .L • 1 ...1 1 CI 1
be produced bv

this nucleus, we can obtam by the laws oi decrement the any decremeat

forms of the meionite. But the mere inspection of the °* ^'^**'

crystals shows at once the impossibility of this. In fact, the ^°*

meionite has the four faces of its summit equally inclined

to each other and to the lateral faces. Now this symmetry

is incompatible with any primitive form but a prism with

square bases, as in the mesotype, or a rectangular octaedron,

as in the zircon ; both which species exhibit forms analogous

to thos.'^ of meionite, but with different incidences. It is al-

together the reverse with the forms of the feldspar, which

bear in some sort the impression of the irregularity of their

primitive form in the want of symmetry of the fixces arising

on parts similarly situate. The following details appeared to

ine necessary, to place this proof in a clearer and stronger

lij^ht.

Fig. 3 represents one of the forms of feldspar, in which Two crystals

the faces M,P, T of figure 1 are preserved, and the face O b!e°\o ihe^sup-

F
. ,

position takan.

results from the decrement -£ according to the position the

O 2 nucleus

• Traite de Min^ralogie, torn. ?, p. 591.
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nucleus has here. Mr. Mohs has chosen this form among
all those of the feldspar, as being the simplest, and best

calculated to lead to the object he had in view, the reduction

; of the forms of the mei'onite to those of the feldspar. On
the other hand fig. 4 represents the dioctaedral meionite. It

now remains, to compare these two forms together ; and this,

I must apprise the reader, is the essential point of the dis-

cussion.

These do not Mr. Mohs, having measured the angle of incidence be-

*S'^*^' tween T and P in the crystal of feldspar fig. 3, found, that

it agreed manifestly with that between / and M in the dioc-

taedral meionite, fig. 5. In fact we find by calculation a

difference of 21' only between these angles; the first being

111° 28', the second 111° 49'. But on proceeding with the

comparison, instead of evident resemblances, we have no-

thing but striking differences. For instance, the angle of

incidence between I and each of the two sides M, M, is the

same ; while that between T and M, fig. 3, differs 8° 32' from

that between T and P, since it is of 120°. On the other

hand, the angle between O and M is of ll6° 21', and that

between O and the face opposite to P is of 124° 15; yet

each ought to be of 11 1° 49' for the form of the meionite to

agree with that of the feldspar. It is the same with all the

other faces, that can arise on the edges or angles of the face

T. There are none similarly situate but the faces analo-

gous to M and S, fig. 5, the angles of incidence of which

are 90° and 135°. But this is only an accidental resemblance

owing to the symmetrical position of the lateral faces in the

two nuclei; otherwise we might say, that feldspar is an ore

of oxide of tin, since the same angles of incidence are found

on the prism of the latter. As to the essential difference

between the" summits of the crystals of feldspar and those

of the/prystals of meionite, this is owing, as has already

been Observed, to a want of symmetry in the positions of

the bases of the nucleus with respect to the lateral faces,

which does not allow the faces produced, in consequence of

the laws of decrement, to preserve that regularity with re-

spect to each other, which appears in the terminal faces of

the dioctaedral meionite.

The mesonit'; So far then from acknowledging with Mr. Molis, that we

meet
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meet ^vitb no crystulline face in the meionite, the inclination not deducible

of which does not occur amoas: the forms of feldspar, we ''°'"
' / P"*

^o r ' mif've form of
will venture to request that gentleman, to endeavour to de- feldspar,

rive the figure of the dioctaedral meionite, represented fig.

5, from the primitive form of the feldspar, so that the angles

of incidence between all the contiguous faces shall agree

exactly; I say, exactly, for in such cases every thing de-

pends on precision; and he will soon convince himself of

the impossibility of succeeding. Now this consideration ^^'^ decides

alone is sufficient, to set aside for ever the idea of uniting the ^ '^ 1''f*«i»<^"'

meionite with the feldspar, and decides the question beyond
dispute.

The author of the memoir, after having asserted, that all Difference as-

the faces of the meionite may exist in the feldspar with the "^^^^ by Mr.
,• ,• n y 11 1 f, . .\ Mohs to er-

same incUnations, nnding that the angles of incidence men- roursin mea-

tioned by Mr. Hauy differ evidently from each other, as- ®"™e-

cribes this difference to erroursin the goniometer, and a want

of agreement in the data; and he leaves it to the skilful

oryctometer, to remove the difficulty that this want of har-

mony presents. But the crystallographer finds nothing here But the form

to reconcile, since every thing is regular in each of the two of each is re-

—,1 . . 1 c ^ r gular, distinct,

crystalhne forms. The incidences of the faces have that re- and agreeable

lation to the primitive forms proper to each species, which to the theory,

calculation, agreeing with observation, indicates in a precise

manner by virtue of certain laws of decrement. If the angle

of incidence between T and P approach that between / and

M ; if those between O and M and O and P differ from the

latter, as well as from each other ; it is because the form of

the integrant molecules and the laws of decrement require

it. These laws have been determined with the more cer.

tainty, as there has been no difficulty in procuring well de-

fined crystals of feldspar and meionite. They who are fully

acquainted with the theory of Haiiy, and at the same time

know the precision, with which he applies it, see no difficulty

in the case. They know, that the angles are rigorously de-

termined by calculations founded on certain laws of decre-

ment, the truth of which is in turn confirmed by the agree-

ment of observation with calculation ; and they require no

jnore.

One example will be sufficient, to give an idea of the ac- Insanccofthe

curacy
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nicety of Mr.
Haiiy's mea-
surements.

Dodecaedral
sulphuret of

Not the regu-

lar dodecae-

dron, as sup-

posed b> Wer
ner and I'lsle.

ON THE MEtONlTf.,

cuvac}' of tlie measures given ia the work of Mr. Haiu'. It is

in p. 39 of the first volume of his Trade de Mineralogic.

Among the number of forms exhibited by sulphuret of iron

may be observed the dodecaedron with pentagonal faces.

This crystal is divisible parallel to the sides of a cube; which

is the form of its nucleus, and at the same time that of its

integrant molecules, which perform the functions of sub-

tractive molecules. On each face of the primitive cube two

simultaneous decrements are supposed to take place in the

additional laminae; one of two rows in breadth, setting

out from two opposite edges; and one of two rows in

height, setting out from the other two edges of the sam«

face. The decrements that take place on the faces contigu-

ous to the nucleus follow the same laws, and in directions

crossing each other, so that the slower decrement on one face

answers to the move rapid decrement on that contiguous to

it. The nature of the decrements, added to the direction

of the laminse, gives rise to a new polyedron ; the faces of

which, becoming level with each other in pairs, are reduced

to twelve, instead of twenty-four. The sulphuret of iron has

assumed the form of a dodecaedron with pentagonal faces.

But it is possible to conceive an infinite number of these

dodecaedra, by varying the respective angles of incidence of

the contiguous pentagons. What then is the dodecaedron of

the sulphuret of iron } is it the regular pentagonal dodecae-

dron of geometricians? So two learned natural philosophers,

. Werner and Rome de I'Jsle thought : but it is strictly de-

monstrated by algebra, that such a polyedron cannot result

from any law of decrement. The angle of incidence be-

tween two contiguous pentagons at a given edge common to

both alone determines all the other angles; and it is demon-

strated algebraically, that, in the case of decrement of whicli

we are speaking, this angle must be 126° 51' 8". Now, on

measuring with the goniometer the angle that occurs in the

sulphuret of iron, it is found to be nearly l^?^; and from

this agrement of the calcvilation with what is actually ob-

served I infer, that the existence of the law of decrement is

confirmed. Such is the rigorous method, in which Mr.

Haiiy constantly proceeds, when he applies his theory to the

structure of crystals, to determine species in mineralogy.

11. Meionitf,
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II. Meionite.

Mr. Mobs has attempted to raise clouljts respecting the MeVonite.

primitive form of the meionite, which he is desirous of as-

similating with that of the feldspar: but recent observations

made on specimens latel}' brought from Vesvivius, very well

marked and of a good size, have confirmed the angles,

both of the primitive and secondary forms, to be the same

as given by Mr. Haiiy in his Treatise on Mineralogj'. This

gentleman, having broken crystals of this substance, has

perceived joints parallel to tJie base, the position of which

was at first merely conjectured. These joints, it is true,

are not so clear as the lateral joints ; but this is agreeable

to the theory, which, giving a more extensive surface to

the bases than to the sides, explains why the sections paral-

lel to the bases are less easy to' hit upon than those of the

sides, where the points of contact are fewer.

I have yet compared the meionite with the feldspar only Other charac-

in respect to form; but there are other characters, such as
ters beside form

, . .
.' employed uy

specific gravity, hardness, lustre, fusibility, &c. The me- Haiiy.

thod of Mr. Haiiy, which is not purely orictometrical, far

from excluding these, calls them in to the assistance of the

geometrical characters in determining the species. Now
Mr. Mohs says *, if the crystalline forms appear to militate

against the union of the meionite with the feldspar, the

other characters taken together will not allow us to part

them : otherwise the method ceases to be natural, since it

separates what nature has united.

I shall not stop here to discuss the greater or less resem- The resem-

blance ascribed to the physical or chemical characters of
j^^j ^q gJ^^ gg

the meionite with those of feldspar; a resemblance, which asserted.

does not appear to me so great as is said; for on the one

hand the meionite is strongly scratched by many pieces of

feldspar, and on the other, the latter does not melt before

the blowpipe like the former with ebulUtion accompanied,

by a hissing noise, as has been observed by Mr. Lelievre,

member of the council of mines, who is known to be very

* Page 16 of th« paper already quoted.

expert
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fuffictemlr^
expert in this kind of proof. In the present case, the cha-

decide the vacter borrowed from the form is sufficient. In fact, ac-
point. cording to Mr. Mohs, only one primitive form can exist in a

species : but the primitive forms of the feldspar and the

meionite are distinguished from each other in all the forms
with which we are acquainted : their dimensions have been
ascertained by a rigorous theory, the accuracy of which is

proved by the agreement of calculation with experience.

These alone therefore suffice to distinguish the species: if

they did not, they might agree with other species, the forms
of which would be different, and then one species would
have two different forms, which is contrary to the hypothe-

Princlpleof sis, and implies a contradiction. Here we see clearly what

5odr"^° distinguishes the method of Mr. Haiiy. It is founded on
the smallest member of characters possible. That which is

taken from geometry, which is precise, is always employed,
and frequently alone. When the primitive form obtained

by mechanical division is a limit, that is to say, a regular,

or at least a symmetrical solid, some other character must
be added, since it may agree with several species. How-

The geometri- ever, it is not necessary to determine the molecule of a mi-
cal character ,. j./-i , ..,,
not necessary n^ral, m order to hnd to what species it belongs. This is a
to the student, labour requisite only to the author of the method, who can-

not employ means too precise for the determination of spe-
cies. He whose object is merely to ascertain the species of
a mineral, will find in the method of Mr. Haiiy more ma-
nageable characters, that will guide him to his end.

•Conclusion, From the details into which I have entered it will be evi-

dent to all, who are acquainted with the theory ofMr. Haiiy,
that the forms of the meionite are incompatible with those
of feldspar, that the integrant molecules of the two differ

essentially from eacb other, and, in fine, that these two sub-
stances OBght to remain separate in the rainexalogicalsys^
tern.

IX.
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IX.

Method ofjinding the Quantity of Refraction from the Dis^

tauce and Altittule of tico hioicn Stars ; and of solving by

Construction a Problem in Spherical Trigonometry. In a

Letter fr^^tn a Correspondent.

To Mr. NICHOLSON.
SIR,

JL HE following method of finding the quantity of the re- New method

fraction bv observinjj the distance and altitudes of two known °^"""'"S the
J r>

^
quantity of re«

stars is, as far as I know, new: and as it seems to possess fraction.

some adA'antages over the common methods, I will venture

to request its insertion in the Philosophical Journal.

Let Z, PI. VI, fig. 8, be the zenith, S and X the appa-

rent, ^ and j; the true places of the stars.

Let d be the difference between their true and appa-

rent distance ; then S s the refraction of the star S ~
d X tang. Z S X cos. M S X cos. M X

S. S X X rad.
*

~~'

Demonstration.

cos. ZX X X X + Demonstration.
It is evident that rf(=zXm+Sn) =

rad.

cos. ZSXS.9 , Tlxovxi.[xm and sn being perpendicular to S X); but

S^:Xx::tang. ZS:tang.ZX.-.X.r=: ^^^^^"S-^^ ;

tang. Z S

hence by substitution we get c? = S $ X —^-^ —^' tang. Z b

Z X -J- cos. Z S X tang. Z S , ^^ cotang. Z X
; but cos. X ~

X rad.

X tang. MX, ^ cot. Z S X tang. M S .—i

—

and cos. S r= t— ; hence
rad. rad.

, . . , ^ tang. M X + tang. M S , ^by substitution, d — ^ s X — 1 rrs. J hut
*' tang. Z S

sura of tang. : S. of sum : : rad.* : D of cos. i. e. tang. M X
+ tang. M S : S. S X : : R*: cos. M X X cos. M S ; hence
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d = S 5 X S. S X X racL*

COS. M X X COS. M S X tang. Z S ^""^ ^ * =
«^ X tang. Z S X COS. M X x cos. M S

i-ad.' x S. S X
Q. E. D.

€h^ke ofthe The stsi-s should be chosen so as to make the angles S
and X acute, as the cos. of an obtuse angle would be ne-
gative.

Aclvantaps of The advantages which this method seems to possess over
She- Hieinod. +i, i

• i i ^ .
'

those which are already in common use, are, 1st, that only
one observation is required, as the refraction may vary con-
siderably in the interval between two observations; and 2d,
thai: it does not require the latitude to be known, and that
the observation may be taken at sea with the instruments al-
ready in common use for lunar observations.

r^S'S-asfl^e!
^^'^ ^oMowmg method of solving by construction a pro-

Bical triangle ^lem in spherical trigonometry may possibly be new, and
fiventofindits worth vour insertion.

Given the sides of the spherical triangle Z S X, to find
an angle Z. Let M I and M V (fig. 7) = the secants of
the sides Z S and ZX, including the required Z, take the
Z I M V zz: the remaining side; let I Z , Z V - tangents
of the sides Z S and ZX, and the / I Z V will be ^ the
required Z Z.

JDemonst7ation.

Let M (fig. 6) be the centre of the sphere, join M Z, M S,MX
;
draw Z T and Z V tangents to Z S and Z X ; hence

M T and M V are thfe secants of those sides, the / TZ V
=: S Z X, and the Z M = the side S X. Hence supposing
the triangle T ZV to come into the same plane with TM V,
the two triangles will coincide with fig. 7.

Q. E. D.

J.!'!"!m"J'^
^^ '^ evident, that the cases of two sides and an included

angle being given to find the third side, and of two angles
and the side included to find the third angle, may be sofved
hy a similar construction.

Yours, &c.

J. B.

,J>monstrdiion,

the pioblem.



Jp7'^rtce/ua./u fa^e/dr/n/

McfwbenJs naks-hMnud', l^vlIlLJ^L.ff.h.TXJZ





FE^iALE ALBINO, 203

X.

Earl^ Accouut of an Albiness. In a Letter from Jonif

BoSTOCK, 1\L D.

To Mr. NICHOLSON.
SIR,

IN examining lately one of the eariier volumes of tne i'^lii- Early accoiant

loso; hical Transactions, I meet with the following account *f
'"* ^^'^''^'^^*

of an albino, which, as the subject has lately engaged your

attention, I have transcribed for insertion in your Journal.

It may be thought curious, both as being perhaps the ear-

liest acco\int on record of this peculiar variety of the hu-

man species, and also as furnishing another example of its

occurrence in a female. It is taken from a paper on mon-

eters, in the 25th volume of the Transactions, for the years

1706, and 1707, bearing the following title, " De mon-
*' stris, quasi monstris, & monstrosis; item de serpentibus,

" & Phillippensibus, ex M. S. R. P. Geo. Jos. Camelli,

*' Communicavit D. Jac. Petiver, Pharraacop. Lond. &
" S. R. S." It is divided into sixty-nine sections, each of

which contains a narrative of some uncommon or monstrous

production. The account of the albino is placed under the

head of •* Monstra quae existebant, A. D. 1700 in insula

Catanduen." " Albinam, Plispanis Albinno, vidi Manil-

" lae; erat puella decennis, (proles Morenorum parentum,
*' qui colons sunt fuliginosi, sed capillitio protenso) albedi-

" nis extraordinariae & insolitge in admirationem trahentis,

" & monstruosffi, capilli aureoli, solem ac lucem invstjE

*' ferens. Causam vulgus non phantasiae sed lunjE inffuxui

*• tribuit*."

• " Monsters existing in the year 1700, in the island of Catandu-

anes.

'* I saw at Manilla an albiness, called by the Spaniards an albinno. She

was a girl ten years of age, the daughter of negrello parents, who are of a

sooty complexion, with rery long hair. She had an extraordinary, tin-

common, wonderful, and unnatural white skin, golden hair, and was im-

patient of sunshine or light. The common people ascribe this not to the

imagination of the mother, but to the influence of the moon." C .

If
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If we except the concluding' hj-pothesis, the account is

probably correct ; the extraordinary whiteness of the skin?

and the great sensibility to light, are well characterized, and

precisely resemble what fall under our own observation. It

is indeed upon the antecedent probability of the narration,

and not upon the credibility of the narrator, that we are to

ground our belief; for many of the stories are palpably false

and fabulous. The following may be taken as a specimen.

ExtTa€»wJinary A white woman brought forth a child the colour of a negro;

the prudent midwife suspecting it to be the effect of some
unsatisfied longing of the mother, found upon inquiry, that

she had longed for some sardines (a peculiar kind of fish)

that she had seen eaten by a black woman. Taking there-

fore the bones and remains of the fish, she rubbed them oTcr

the mouth of the infant, and immediately the dark colour

was removed, and a white complexion produced*.

lam, Sir,

Your obedient Servant,

Ctaytori-Square, Liverpool, J. BOSTOCK.
Oct. 2d, 1808.

XT.

Jiemarks ou the Doctrines of Chance, in Answer to Opsimatb,

in a Letter from W. Saint, Esq.

To Mr. NICHOLSON.

SIR, Woolwich, Sep. 19, 1808.

A. Read in the 91st number of your Philosophical Journal

the letter of Opsimath, containing his " scruples as to the

* I am inclimd to think this account not altogether fabulous, though

the assigned cause, and the remedy prescribed, are both palpably ab:>urd.

In some instances of difficult labour, the face of the child is so black, lips

swelled, and nose fiitlencd, that when born it resembles a young negro
j

but these appearances soon go off of thcmelves. Such was probably the

case here; and the sagacious mUlwife a^pied her remedy time enough,

to give it the credit of effecting the removal of what had probably excited

aslor.ishmnet and alarm. C.

truth
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truth of the elementary doctrines of chance," shovild you
think the following remarks upon the subject likely to re-

move the doubts of your correspondent, you will, by their

insertion, oblige

Your very humble Servant,

W. SAINT.

Opsimath begins by quoting what he deems to be the Sense of the

sense of the first case of de Moivre in these words, " Any Moivref
^"^

*' one undertaking with a die of six sides, to cast an ace in one
*' throvvjhas \ ofthe six possible chances in his favour, and the

*' remaining ^ against him ; tlie whole six chances Icing cer~

" tainty or at least such in the event ofcontimced trials.''^ Now
this latter clause of the supposed quotation (I say supposed pj^j. sense ir-w.

quotation, for Opsimath confesses, that he had not a copy of i^ken.

the work at hand), is not to be found in the first case of de

Moivre, or yet in any other case ; neither can it be inferred

from anything which he has said on the subject throughout

the whole of his work. Indeed had Opsimath proceeded

but a few pages farther than the first case, he would have

seen, that it was impossible for de Moivre to have considered

this as an elementary doctrine of chance, for at Art. 11 he

says, <' Let a be the number of chances for the happening The actual

" of an event, and b the number of chances for its failing, ^^ctrine oi d.-

*' then the probability of its happening once in any number of

a a b ab^
" frialswill bp —--- + ^ 4- &c., till the

«+ o l^+b\ ^t^T\^
*' number of terms be equal to the number of trials given:"

the application of which would give ^^ff^ for the probabi-

lity of throwing an ace once in six throws; whereas Opsi-

math infers, and infers justly, from the expression which he

attributes to de Moivre, that f or certainty would be the

amount of the probability; and this single circumstance,

had Opsimath proceeded so far, would have convinced hiin,

that he must either have attributed that to de Moivre which

he had never asserted, or else, at least, that he himself

must have misunderstood him.

Since the clause abovementioned appears to have been

the foundation of Opsimath's scruples, and since this clause
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is not to be fouiid in de Moi?re, or I may add iw any other

author that I have seen on the La.ws of Chancre, peihaps to

say any thing farther on the subject may be deemed unne-

cessary.

Lest however the^doubts of Opsimath should not be fully

_ , ,„,^ removed, let as proceed with liim a little farther.—He ooes
FaiftheF state- ' r o

nient f)£ on to say, or rather to quote, that " any one undertaking to

duubis, a
^.j^g^ jj^ g(,g jj^ j.^yQ throws of one die, has for the first proba-

*' bility
I"

, as proved : should the first fail, then the second

" remains, which is ^ likewise; but the chance of the rirnt

*' failing is |, as that of its succeeding is j^; therefore the se-

" cond throv/ has only -^ of A for its chance of success, which
" added to the chance of casting an ace the first throw, is i-1-^

*' of |-— ^i-; the first throw being -/'-, the second only ^rV'"

" This doctrine," Opsimath adds, " 1 cannot grant"—" be-

cause" »ays he, " nothing can prevent him of the second

throw, except his succeeding in the first." Very true, but

Answet to
^''^ succeeding in the first mai/ and certainly iclU prevent

xiicsc. him of the ^eco7icZ throw. Opsimath should recollect, that

the probability of the event's happening is calculated before

either throw is made; and that, till the Jirst throw is made,

it is uncertain whether the second will be required ; and

consequently, that, tliough the second throw has " the full

" force and virtue of -^ chance" after the first is over, yet, be-

fore that event, its value can only be i multiplied by the

probability that the first throw w'lWfail, for on thefailure of

the first depends the necessity of the second—that is, since

ibe probability of the c.v?5/e??ce of the second throw, if I may

so term it, is, before the first takes place, only ~; and, should

it exist, the probability of its producing an ace is only J
;

therefore, before either throw is made, the value of the pro-

baliility of the second is only | of ^, that is ^^g-, which, ad-

ded to ^, the probability lor the first throw, gives
-J | for the

probability on the two.

« , w IShould tiiis consideration of the dependence of the second
Answered by •'

deUuciiivg the ever.t upon the first fail to remove the scruples of Opsimath,

fal^me
'^'' ^^

y*-'^' ^ thiiik there will be no difficulty in convincing him

upon the principles, which he has himself admitted, that iv

express the true probability of casting an ace once in tv\o

thrywi. Since the probability of an event's happening, to-

gether
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jfcthcr with that of its failing, makes certainty, which is re-

presented by unity, or 1, therefore the probability, that there

will be an ace in oncer two throws, together with the proba-

bility that there will not be one, is equal to unity. Now the

probability, that there will not be an ace the fust throw is
=J-,

and since, whether there be one or not, the second throw will

be equally necessary for detennimng the probability that there

will not be one in tithcr throxv, therefore this second throw

exists with " the full force and virtue of the first, from which

no circumstance can deduct," viz. the probability in the se-

cond throw will be ^, therefore the probability that there will

twt be an ace in either the first or second throw will be f-Xf

r:^^, and, deducting this from unity, there will remain ^i- for

the probability that there XL-ill be an ace in either the first or

second throw, the same as before.

Perhaps there is no branch of the mathematics, which is Law^ofcl^anoe

founded upon fewer first principles than the Laws of Cha!ice; founded on

1 1.11 •
1

•
1 /- • • 1 r *'6''y *e^^ P""™-

und yet probably there is no subject, the first principles or cipies yetveir

whicli are so likely to be misapplied, or misunderstood. One ^'^^le to be

- , . . , ^ ,
. . misundersloodj

of the principal causes otthe errours in our reasoning on this

subject, it may safely be afiirmed, is the not duly discriminat- chiefly from')M>t

ing between events which are dependent and those which aie
b|^t^,veeiTd'^"'^

independent; and this seems to have been the source, whence peiulem anc?

the scruples ofOpsimath have originated; scruples, which, it eveas.

may be asserted, have been entertained by almost every one on

his first entrance on this subject. Perhaps, however, what

has been said above may tend to remove these doubts, if not,

we will conclude by advising Opsimath to acquire correct

ideas of the first principles of ijie Laws of Chance; and if

in his inquiries he be guided by right reasoning, we will assure

liim, that there is no subject in which he will find the conclu-

sions more just, iiatural, or beautiful.

As it often happens, that theory is best underslood by prac- Curnms qr,«i

tice, and precept best illustrated by example, I have enclosed !^'"" eluci.iij-

the following question, taken from the Mathematical Reposi- trmes of

tory, which, as it is rather of a curious nature, you may per- chance,

haps deem worthy of insertion; and as the solution, which I

have given to it, is founded upon the first and most obvious,

principles of the Laws of Chance, it may probably be useful

Hot
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not only to Opsimath, but to many other of your coriespon-

dents.

Question.

A, with a truths, tells b talsehoods, and B with c truths, d
falsehoods, what is the probability of the truth of a Circum-

stance in which they both agree ?

Sola (ion.

Piobability of As they are supposed to agree in their relation, they must
the truth of a
fact related by

either both speak truth or both falsehood. Since then the pro-

two persons, bability of an event's happening is always expressed bv the

quotient of the number of times in which it may both happen

and fail, it is evident, that in the present case, the probability

of a circumstance being true, in which both of them agree,

will be expressed by the quotient of the number of times in

which they may agree in telling truth divided by the number

of times in which they may agree in telling both truth and

falsehood. Now the number of times in which they may
agree in telling truth will be the number of combinations of

a in c, viz. a c (for each of the truths a may be lulJ with each

of the truths c) ; and for the same reason tlie number of

times in which both of them may agree in telling falsehood,

will be 6 <i; the true expression tiicrefore for the probability

required will be—[17;^.
a c

(jry^ 1^
Cor. 1. Let a, b, c, and d be all equal, then will TTTv

rr |, now the probability of A's telling truth is expressed by

a
, which will also = |; hence the probability of the

truth of a circumstance in the relation of which two persons

agree who are each in the habit of relating truths as often as

lalsehood, will be the same as if related by either of them se-

parately.

Pyj. 2 Cor. 2. If a be greater than h and c greater than d, then

a a c c a c—r-r ~ -—TT" and " ,--} :::: ;—iNow since a is greater

than
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than h, and c greater than d, the denominators a c-{-b c and

a c-\-a d to the common numerator a c will be each of them

greater than a c-\-b d and consequently the value of the frac-

a c
tions less than —

, ;
",

, viz. the probability ofa circumstance

being true in the relation of which two persons agree, who are

each in the habit of relating more truth than falsehoods, will

he greater than when related by either of them separately.

a c
Cor. 3. If a be less than b and c less than d, then tTI Cor. 3»

' ac-\'ba
a c

will be less than either —TT" or "., /: viz. the probability
a-\-b c-\-d

' ' ^

of the truth of a circumstance in liie relation of which two

persons agree, Avho are each in the habit of relating fewer

truths than falsehoods, will be less than when related by either

of them separately.

Cor. 4. If a be either greater or less than b, and c—d. Cor, 4.

a c a c a
then will r-r-/ = TT' — —Tl'> viz. the probabilityac^bd ac+hc a + b * -^

of the truth of a circumstance in the relation of which two

persons agree, the one of whom is in the habit of relating an

equal number of truths and falsehoods, and the other any

number of truths with any other number of falsehoods, will

be the same as if related by that other onli;,

a c a c

Cor. 5. If c? — 0, then rrH — — ^ or certainty, r^. e

viz. the probability of the truth of a circumstance in the

relation of which two person? agree, the one of whom uni-

formly relates truth, and the other any number of truths with

any number of falsehoods, will always amount to certainly:

as is evident from reflection also, for, in this case, to agree

they must both speak truth.

Cor. 6. Hence also it appears, that the corroborating tes- q ^
timony of a second person or witness is not always an addi-

tional evidence in favour of the truth of a circumstance re-

lated by the first, for if d be greater than c,b d will be greater

a c / (i \
than b c, and consequently •-; ^ or its equal -

.
- \

Vol. XXI.—Nov. 1808. P will

2U;»
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a c

will be greater tnan —7-7—;, viz. the pro!)abiIity of the^ a c \-h (i
' -^

truth of a circumstance is greater if related by oj)c j'cr.son only,

tlian if related by two, when the second is in tlu; habit 01 relat-

ing a greater number of falsehoods than truths.

Cor. 7. Cor. 7. Lastly, if the relations be supposed to be inifohl, or,

in other words, if it be supposed that .A and B are each about

to relate d circumstance, the probability tliat they will both"

n c a c

speak truth will be expressed r=nrz— - — r r;-—r-r-,;

(lA-b X c-\-d
ac-{-a(l+(!C-\-Od

a
for the probability of A's speakin^ truth would be ——,-, of

1 J 1 o «4-6'

Xil.

Farther licmarhs on the Doctrines of Change. Btj Opsimatit,

To Mr. NICHOLSON.

Sir, Odoher 7ih, 1808.-

Not convinced -IL Beg to thank your correspondent iMr. B. IL for his i"C-

ance*byacor:e»poa-
^^ on my letter respecting the Doctrines of Ch

dent s argu- •' 10
nientsj obligingly inserted in your Philosophical Jour/uil for Sep-

tember, although not productive of conviction on my.judg-

ment :—they strictly conform witli the systems of de Moivre

•cind 'rhomas Simpson, whose publications are the only works

on this subject, which 1 have seen. But as I fear not to have

made the path ol' reasoning, which leads to my deduction, a&-

plain as it admitsJ shall attempt to ^\o so iworc eii'ectually now,

provided rny humble essay docs not intrude on pages dedicatecJ

to the promulgation of so much more valuable information.

aa,l why. The variation of result arises^ as 3>Ir. C's remark observes,

from six successive throws of one die being assumed equal to

1 simultaneous throw of 6" dice; which position, in my mind,

it completely subverts, though supported by the authority of

the above celebrated names. Let us compare 2 throws of 1

halfpenny with 1 throw of 2, as to their chances of a head's

.bein»
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being thrown, which are loss complex, and 'Dtand on precisely

the same base with tlie throwing; of 2 dice.

In the former case I say, I have f of success as my first Case of a half-

probability; if successful, / £^is7^ry/5e xdtJt the second i'/?/-ott>,
^^'^"^'

which is however altogether optioiuil on ;iJtj par:', being my privi-

lege bi/ premises. Jf unsuccessful in the first, I ot' course avail

myself of the second chance, which, when to be exercised, [

cannot estimate in any wise less valuable tlian its predecessor)

and thus I have m -.ill 2 one half chances of success equal to

each otiier, and trigcther equal to assumed certainty on the

average of probability: at least such is my conclusion, for I

cannot lose without hrst having had 2 one half chances of

winning.

In the latter case I saj-, I can only lose by throwing 2 tails

at once: the prol;ability of throwing one of the halfpence a

tail is evidently |, and of doing so with the other, were this

effected, f also; therefore the contingency of throwing both

tails, is f of f 1= |. Now the probability of failing f, being

deducted from unity, or assumed aggregate of all chances,

leaves J for the probability of succeeding. Or otherwise, as

1 can win by throwing 2 heads, for which 1 have 5 probability,

and also by throwing 1 head, for which I have ^ probability,

the amount of probabilities to do one of them, is as before ^.

Therefore I estimate 2 throws of one halfpenny, 4- better

than 1 throw of 2 halfpence in the chance of throwing a head.

But if it were required to throw 2 heads instead of 1 in the if required t«

above cases, I estimate the chances of 2 successive throvvs of J^^"^"^^
'•^'^^

hearts,

one halfpenny, and of I simultaneous throw of two halfpence,

perfectly alike, vi/. each \; for in this instance, each of the

2 heads supposed to be thrown at once with the 2 halfpence

has its value ; in the former 1 head is without value at all.

And here stands the deceptive point of distinction, the com-

bination of 2 aces with dice, as pointed out by C.

But reasoning even with the disciples of de Moivre, I can If the value of

not but observe, if thev diminish the value of the second throw °"'^
^^"^Y ^udecreased, the

of 1 die, they ought proportionally to increase the value of other ought to

the first; for it strictly yields them a twofold advantage, viz.
bs dii^'n'shed.

;^ chance of success as admitted, and likexcise |- chance of ano-

ther probability on the failure of that,

P 2 And
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And Mr. B. H. advancing the entire coincidence of probahi-

tity of the 2 dice with one throw, and of the 1 die with %
throws, as he giyes No. 1 throw, -g^ advantage over No. 2

throw, he can not in justice withhold from die A, the same tV
advantage over die B, when thrown together; which is exactly

the fatal invalidity of its ace, in combination with the ace

of A.

I remain, Sir,

Your obliged, and most obedient Servant,

OPSIMATK.

REMARK.

Too many let- NUMEROUS communications of considerable extent, an^

*d^^ ^ued
*** *** sonie of a controversial nature, having been received on the

Doctrines of Chance, it was impracticable for the editor to in-^

sert them all, notwithstanding the merit of several, as they

would have occupied a great deal more room than is consist-

ent with the plan of his woric. He has however admitted the

letter of Mr. Saint, as containing a curious pr-oblem in the

application of the doctrine of chances ; and' has thought it

right, that Opslmath should again be allowed to speak for him-

self.

The word cer- In answer to the latter gentleman, he would observe, that

a^loose sense." ^® appears to be misled by not adhering to the strict meaning

of the word certainty, aad confounding it with what may pro-

perly be termed the right of expectation. In throwing a die^,

there is no reason we can assign, why a deuce, a trois, or any

other of the sides, should turn up preferably to an ace. We
have therefore a right to expect, that an ace will be turned

up once in six times. Farther, if I do not throw an ace the

first time, when I have to throw a second, 1 have neither more

nor less chance of bringing an ace, than I had the first time.

Thus, if a stake of thirty guineas were deposited, to which the

thrower of an ace would be entitled, I ought to give f^ve gui-

neas for the throw, it being just one fifth of what I should win,

and there being one chance for my winning, and five for my

losing. If I lost, and chose to throw- again, I ought again to

give
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^ive five guineas for the throw, as my chance would be pre-

cisely the same; and so on for any single throw, however

often I might fail. Still, though previous to my having thrown

at all I should have a right to expect to throw an ace in six

throws, it is not a certainty, for I might very possibly throw Nosumofcon-
1 , T /• r tingeucies

some other number every time. In fact, no sum of contin- amouatto c0r-

gencies, make (hem as great as we please, can ever amount to tainty,

a certainly, unless we take all the chances both for and

against a thing's happening: And certainty is used with strict

precision in the doctrines of chance, as being the sum, not of

(ill the chances of success alone, or of failure alone, but of

all the chances both of success and failure. Thus if I had a

box capable of throwing ten thousand dice at once, and were

to throw them ten thousand times, however great the probabi-

lity of bringing an ace out of the hundred millions of faces,

it would be by no means certain; for ten thousand dice admit

of a great variety of combinations, in which no ace appears,

and one or other of those combinations might turn up eacii

of the ten thousand times. Now, the beauty of the doctrines Doctrines of

of chance consists in this very thing, that they appreciate, not chance esti-
•

. , ,
. , /^ "• ^ . . . mate probabili.

merely what we have a right to expect, in any given instance, ties with preci

but the chance there is of our failing of this expectation. sio"«

We have a right to expect an ace in six throws of a die. If

we throw a greater number of times, we have a right to expect

one sixih of the number will produce aces: and the greater

the number of times, the nearer the number of aces will be

likely to approach to one sixth of the v/hole; since it is obvi-

ous, that there will be the greater chance of more aces than

one turning up in some of the series of six successive throws

to compensate for those series of six in which none h.ave o,c-

curred. Now these probabilities the doctrines of chance, as

established by some of the ablest mathematicians, calculate

^ith much precision on solid principles : and it is in this way

we find, that, though we have a right to expect to throw one

ace in six throws of a die, yet the chance of so doing is ^-^^^^

worse than certainty.

I cannot conclude without observing, that there is consi-

derable merit in a student's refusing implicit reliance on any

name, however great ; and suspending his judgment till his

under-
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understanding is convinced ; but i trust what lias beeii saiJ

will prove sufFici.cnt, to rcinuve the doubts of Opsimath. C.

XIII.

Memoir on the Organ hy tchich the fertUizlng Fluid is capa~

ble of being introduced into the Ovula of Vegetables, By
P. Turpi N. Read at the National Institute, December

the Ath, 1808*.

Discoveries ow- J[]S[ Natural HistovVj as in all oj;her sciences, v/e are some-

or^reasoTiing'^1- times indebted to chance for discoveries, though they more

e>-amination, frequently arise from the deductions of reasoning, and from

observation. It is to the last of these I owe the discovery

of the organ, which wi}l be described in this paper. This

organ, hitherto noticed only in the seeds of the leguminous

plants bj those celebrated bptanists Grew, Gleichen, and

Gcertner, and in our own days by Mirbel, according to my
researches forms a necessary part of the structure both of

ihonocotyledonous and dicotyledonous seedo.

Coats of a seed. Before we proceed let us examine what are the principal

organs, that the two coats of the ovula exhibit ; or, as the

readiest way, let us examine the proper coats of a seed ar-

rived at maturity.

Base of a seed It is admitted, that the base of the seed, whatever its

contains three ^pyj-g \^ always determined by the point which adheres to
different organs. => ' •'

. .
"•,

• , ,
'

• j

the placenta. This pomt, which has received several names,

such as umbilicus, hilum, and eye, comprises three distinct

organs, each having a different function to fulfil, yet all hi-

therto confounded by botanists under one term.

The hilum. The first of these organs, to which the name of hilum is

perfectly adapted, is that cicatricula, which is most com-

monly called the umbilicus of the seed. The lips of this

cicatricula, which are sometimes very large, as in the sapota

plum, soap-berry, chesnut, and some legumes, inosculate

with the exterior vessels of the umbilical cord, which, divid-

* Jiumal de Phy»iqii , vol. LXIII, p. 195.

ing
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ing aftenvard tliroughout the T^hole extent of tliC outer

co;it, constitute its vascular organization.

The second, which I term omphalodes*, i^ an aperture The ompha-

placed most commonly in toe centre ot.the Inlum, but

sometimes toward one of its extremities, and sometimes it is

a lougitndinal cleft extending from one end of it to the

other. This organ, wholly negleted by botanists, forms the

passage between two other vascular systems; the first of

which, that is tlie outermost, after having inosculated with

the lips of the hilum of tlie internal membrane, forms its

Oi'ganization in the same manner as tliat of the outer coat

aJready noticed. In fine, as we observe an oraphalodes on

the outer integument, we perceive one on the internal mem-
brane, through which the third vascular system passes, con-

sisting of the umbilical vessels, by which the embryo was

attached to the parent plant previous to its fecundation,

a^id for some time afterf

.

The third is the subject of the present inquiry.

All physiologists are avv;are, that the point by which the Direction of

©vula adhere to the ovaries marks the direction in which tbe ^ ^^ "^'^"^"^ '^'

radicle will push forth, and thir. is without exception. For

instance in some families of plants, as the dipsacea?, capri-

foliacece, and jasminetie, the ovula are ponstantly attached

to the sui^nmit of the cavity of the ovaries, and the radicle

is superior : in others, as the campanulaceae and composite,

tbe point of adhesioa is inferior, and the radicle is the same.

Bvit the better to generalize our ideas, let us rather say, that

the direction of the embryo is always suboidinate to that of the

* From the greek o/>ti^aXo5-, the navel, and o^os, a way.

•f
Grew appears to be tlie first, who observed the imnbilical vessels of Umbilical ves-

t)ie embryo. Tiiese umbilical vessels, the only ones that deserve the sels.

name, constitute the innermost vascular system, which, after having

passed the coats of the seed by means of tbe omphalodes, divides into

two branches, each of which inosculates with the labes of the embryo,

near the point where they unite with the radicle anfi plumula It is to

be presumed, that these vessels quit the young plant pretty early; for it

js extremely difficult, to find any traces of them in ripe seeds, except in

those of some of the coniferous plants, the tropa;olum, and several of

^he legumes, in which the two umbilical cicatricalic are very evident.

seeds
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seeds in the pericarp, and that the point by which these are

attached alwa)'s determines the direction of the radicle*.

Point ofattach- It is known too, that the point of attachment of an ovu-

oTu'l im ^ ^""^ ^^ ^^^^ umbilicus, with which an infinite number of ves-

sels, destined to form at first the vascular organization of all

parts of the seed, and then to convey nourishment to it

both before and after fecundation, inosculate in the form of

a cord of p^reater or less length: but how is this fecundation

effected ? by what way can it reach and penetrate the ovula.
Fecundation, rpj^j^

-^ certainly an important question to be solved, and on
Common opi- which, to this day, scarcely any thing has been said. The

it^
' ° opinion most generally received is, that the prolific vapour

descends from the papillce of the stigma into the placenta,

and transmits the fecundation to the embryo through the

Not probable, umbilicus. But 1 would here appeal to reason, and ask

whether it be conceivable, that the same vessels, and the

same aperture on the ovula, can fulfil two such different

functions as those of conveying to the embryo nutrition and

fecundation, the sources of which are so opposite.

Another organ Such was the reasoning that induced me, to examine

^^drf^*^

^^^^^

d
carefully whether some other organ beside the nourishing

un;ibilicus did not exist in the ovulum. It was not long be-

fore I discovered what I at first suspected: for on the first

dissection I observed near the cicatricula of the hilura an-

other aperture, which I could not avoid immediately con-

sidering as the organ, by which the intromission of the fer-

tilizing vessels must take place.

This organ al- This organ, as I have satisfied myself by more than twelve

ways as near as hundred dissections of seeds with one and two cotyledons,

gyg is always placed as close as possible to the hilum at the

time of fecundation ; and if it sometimes recede from it af-

Direction of * When 1 say, that the radicle is always directed toward the umbilicus,

the radicle. I mean the umbilicus of the internal membrane. This membrane, to

which the direction of the embryo is always subordinate, may sometimes

be inverted in the outer integument, as in the louscwort and eyebright:

for as there are seeds inverted in the pericarp, for instance in the plum

»nd the hazel nut, so it happens, that the interior membrane is inverted

in the outer. This organization requires, that the umbilical cord, after

having passed through the exterior omphalodes, should creep betvyeen

the two coats, to inosculate at the base of the interior membrane, which

in this case is opposite to that of the exterior.

terward
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terward, it is solely owing to the growth and enlargement

of the seed. Its situation near the point of adhesion is such,

that the fertilizing vessels may enter it by the shortest way.

Thus in the labiati we find it constantly placed toward that

part of the hilum, which faces the centre, and is conse-

quently as near as possible to the style. In the liliaceous

and leguminous plants, and in general all those that pro-

duce capsules in which the seeds adhere laterally, it is su-

perior to the point of adhesion, as we may easily see in the

French bean, or any other pulse. I ought also to observe, ^nd opposite

that it constantly answers to the point of the radicle*, in the point of

every seed in which the internal membrane retains the name

direction as the outer integument. If on the other hand Two distinct

we consider, that the fertilizing vessels can have no other P^^^^g^=» °."f
=> for the fertiliz-

communication with the embryo but by the papillae of the ing, the oher

stigmata; and if to this be added, that the fecundation is
["'^"jeiseU."'"

intended solely for the embryo, and influences it alone,

which it would be easy to prove by a number of facts ; we

shall not be surprised, that there are two entrances to the

ovula, the first of which, termed by me the micropylef,

serves to give a passage to the fertilizing vessels, while the

second, being the umbilicus for conveying nourishment,

must be intended for the inosculation of the sapvessels of

the parent plant. The sole function of the latter must be

that of supplying aliment suited to the delicacy of the

young embryo, by furnishing it with juices already in some

sort digested and filtered by the extreme tenuity of these

vessels.

The existence of fertilizing vessels has long been proved. Fertllizingve.*

They have engaged the attention of physiologists ever since

the establishment of the Linnean system; several have

traced them from the stigmata to the ovula ; and they be-

• Every physiologist knows, that the radicle is the part of the em- The radicls.

bryo, in which the vital principle appears strongest. This part, which is

always the first perceived after f.-cundation, is likewise that which first

lengthens and dilates in germination : accordingly it is toward this, that

nature has thought proper to carry directly the. fertilizing fluid, placing

it opposite the micropyle, through which the vessels intended for this

function enter

f Micropjfle, from (jlik^os, small, and wvA.^, a gate.

lieved.
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lieved^ thet these vessels, uniting with the unibihcal corj,

transmitted tlie fecundation to the embryo thiou^h the um-
bilicus itself, E«t as this cord is an assemblage of feriili;4ing

and nutritive vessels, and as there are two apertures at the

place where it reaches ,the ovula, is it not rworc reasonable

to suppose, that it' is divided there; that the nutritive ves-

sels Inosculate with tl^e umbilicus properly so called ; and

that the fertiiizr>>g ve;^sels pass throui^h the raicropyle, to

conrsmunicate iinruediately to the embryo the vital principle,

or rathes' that contact, so necessary to tlie iirst life of every

organic being*?

The micropyle The little perceptibility of the micropyle on seeds arrived
i^ot easi y bccn

^^ ip.fitnrity is perhaps one of the causes, why it has beea
in npo i:eeds.

. .

overlooked by so many natural philosophers. I said at the

beginning-, that it had been seen on several of the legnmi-

^ nous seeds by Grew, Gleichen, Gsevtner, and Mirbel ; but

none of these expert obsevvers, except Grew, deemed it of

Grew saw it, any importauce. Grew ascribed to it two functions, one of
Du mistoo

1
s

^|^j^,|^ |-jgg |3^gj-, already refuted by a number of experiments

made on the subject. In the first place he imagined, that

this aperture might serve to facilitate the introductioii of air

and moisture into the seeds at the moment of germination.

This notion, which might appear very ingenious and satis-

factory when Grew wrote, is inadmissible in the present

state of our knowledge. We now know from a thousand

experiments, that the stopping; up of thjs aperture, and

even that of the omphalodes, with wax or varnish, does not

and in another prevent the developement of the embryo. Grew himself, in

place ascribes a
ai^other part of his work, overturns the use he had at first

r.imilar otticw
., , , . , , » . i

to the coats, ascribed to this organ, when he says expressly: " the bean

" being enclosed in its skins, it is necessary, that the juices

" intended for its nourishment must pass through tliem by
" filtration, and impart to the embryo only the quantity re-

*' quisite. If the embryo were divested of these, it would

" draw too much juice ; and as it would be without its fit-

Organized b2- * Every organic being has two lives. The first receives its fertilizing

iags have two princir.le and nutrition by means of an umbilicus. 1 he second com-
l*ves. mences at the moment v/hen the embryo or fcctns, having attained its

anroinied degree of maturity, separates from tlie placenta, and takes ia

aliment £t a single maiilh or at ihout-a:!d<,

" tere.
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^' ters, Vv'li-ioh commonly strain the moisture like a very fine

** cotton, it woviid jjeii.h, f.om being unabie to feed ou too

" gross aliiuent," It i ; easy to perceive by t\\\6 passage,

that Grew coatradicts biiiiself, and ttuit, adndlting with

more reason the use of the coats, wliich be Vvvry ing-eiisously

coiTipares to Hlters, he entirely rejects his iifft opinion of the

functions of the micropyle.

This learned finaton.ist, having- observed the micropyle He like-.vise

Ouly in a 'jniail number of iet;iimi:ious seeds, in which this ^"P'"**^^ " ^^"

•
1 1 I • 1 • /• 1 1-1 lorded a pas-

organ IS constantly placed opposite tlie pouit or tl^e radicle, s.\>re to the ra-

had imagined, tliat it likewise served lo afford this a passage ^'^^le.

in the process of germiiiatioa. Bnt how is it to be con- This jmproba-

c«:fiv^ed, that a radicle twenty or thirty times as large as tlie ^^^ ,^'°"* ^**

aperture of the micropyle can is^uo through it ? Besides,
*

:'.vhere is the person, that has ever had an opportunity of see-

ing a seed in the state of germination, who lias not observed,

that the radicle never emerges fi'om its captivity, till the

coats, being unable longer to contain the embryo, regularly

burst, and thus give a passage first to the radicle, and af-

terward to the entire young plant? If on the other hand we

add to this refutation, that, in a considerable number of and the flexion

seeds, the interior membrane describes a quarter of a circle
''^ T°"/ '^^'

'
. _

_ ^ _

quire in some
round itself in the outer integument, as in the commelina cases,

and tradeicantia, or a semicircle, as in the eyebright, louse-

wort, and cow-wheat, we shall plainly perceive, that the

micropyle of the interior membrane, to which the point of

the radicle answers, must be a quarter of a circle distant from

the outer micropyle in the former, and half a circle in the

latter ; and that from this construction it woizld be impossi-

ble for the radicle ever to issue by this aperture, since for

this purpose it must wind between the two coats, to come

out at last through the external micropyle, which in seeds

of this kind is always opposite to the micropyle of the inner

membrane, and to the radicle, which is inseparable from

the latter.

If I have been so fortunate as to make known the true A new law in

way of fecundation in the ovula of vegetables, this is not ^'^®. ^*^'^"^^ **^

the only advantage, that vegetable physiology will derive '
,

from my labours ; for the dissections I have been obliged to

make, to generalize the presence of the micropyle in all

seedt.
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seeds, have enabled me to add a law to carpology, which

I conceive to be of such a nature as to admit no ex-

ception.

Frnits consist Tliovoughly to understand this law, it is necessary to
et f&ur distinct ii , .i i, /• •, i n r ,-.'.
parts, recoiiect, that all fruits are composed ot tour very distinct

parts, each of whish has its own peculiar system of vessels.

The first ia the pericarp ; the second, the outer integument

of the seed ; the third, the internal membrane ; and the

fourth, the embryo. But I conceive, that, to facilitate the

study of carpology, it will be sufficient to divide fruits into

The last three two parts only ; the first of these being that envelope of

^IrL ,^. ^°!1^'" various forms, and of various substance, which botanists

term the pericarp ; and the second, the seed, which is al-

ways united by an umbilical cord to a central receptacle,

detached or adherent, or to the inside of the pericarp.

These two parts, which have been too frequently con-»

founded together, may be discriminated in future by inva-

Cfearacters by riable characters easily distinguished. A seed must always

Biay bi-^d'sUn-
^^ attached to an umbilical cord, longer or shorter, and

guished from a always provided with two cicatriculte at its base, one of
pericajp.

^hich is the nutrimental umbilicus, the other the micro-

pyle : but it cannot in any case have a style, since the

styles themselves are nothing more than an elongation of the

Tbe acorn, placenta, or receptacle. Thus the acorn separated from its

chesnu', and cup, the chesnut divested of its bristly coat, the nut of the

Junibiuiii,noi nelumbium taken out of its receptacle, cannot be seeds

seeds. properly so called, since their coats are terminated by

styles. It is undoubtedly for want of knowing this law,

that Gsertner, after having described the acorn and chesnut

as pericarps, describes the nut of the nelumbium as a sim-

ple seed*.

R( capitulation. On considering what has been saia in this paper, it ap-

pears, that the micropyle is constantly placed near the um-
bilicus at the time of fecundation ; and that, if it afterward

recede from it, this is owing to the dilatation of the seed

:

Theniicropyle * The mycropyle maj serve likewise to distinguish the seed from tho

<iistiniuisrhes a a)il. The latter, as Mr. Richard has very justly observed, being onl/

seed from an 3^ expansion of tbe umbilical cord, which covers the seed wholly or in
*'^

'

part, cannot have the micropyle, the orifice of which is always in the

proper cuat of the seed.

that
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that in all these seeds, in which the internal membrane
preserves the same direction as the outer integument, its

situation is always opposite to tlie point of the radicle

:

that the umbilical cord, or rather that assemblage of the

nutritive vessels belonging to the coats of the seed and the

embryo, cannot admit into it the fertilizing vessels: that

the extent of these in the plant is and must be only from

the papillae of the stigmata to the embrj'o : that, after hav-

ing descended into the placenta, they join the nutritive

vessels, and then proceed with them, forming a single cord,

to he; point where the ovulum is attached: lastly, that

at this point there are two apertures^ and it appears pro-

bable, that the nutritive vessels pass through the umbilicus,

and the fertilizing vessels through the micropyle.

Note. When I wrote the above paper, I did not know, GeofFiov oV
that the organ of which I was speaking had already been served this or

observed by Geoffroy, though it has not been mentioned by ^'*"'

the authors who succeeded him.

Geoffroy's paper is inserted among those of the academy His account

of sciences for the year 1711, and is entitled. Observations ^^'*'

on the Structure and Use of the principal Parts of Flowers.

The author recognises the existence of the micropyle in all

«eeds, and ascribes to it the same functions as I have

done, but with so.me little difference. I conceive 1 cannot

do better, than describe the passage, in which this gentle-

man, after having attempted to show, that every grain of

the pollen might be a germe, destined to be introduced

into the ovulum, and there become a young plant, says,

p. 230. " Pursuing this conjecture, it is not difficult to as-

** certain in what way the germe enters into the vesicles :

*• for, beside that the cavity of the pistil reaches from its

*' extremity to the embryoes of the seeds, these vesicles

** have likewise a small aperture near the place where they

** are attached, which is at the extremity of the canal of

** the pistil ; so that the small particle of dust may natu-

" rally fall through this little aperture into the cavity of

** this vesicle, which is the embryo of the seed. This ca-

** vity, or kind of cicaticula, is sufficiently evident in most

*< seeds : it may be seen very easily, without the assistance

« of
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*' of a microscope in pease, beans, and French beans.'*

Here GeofiVoy foils into the same mistake with Grew^
when he adds; " The root of the little germe is quite close

" to this aperture, and throaf^li this same aperture it issues

" out, vvhei) the stcd comes to f4errninate."

Progress made ^Vhen we reilt.'ct on what Geoffroy says, it is easy to per-
iii vegeuble .

j ^ j r

physioJogy ceive t!)e progress, that has been made toward the know-
smcehis time. ledge of plants within a <entury. We can no longer sup-

pose witii this naturalist, that the particles of the pollen are

germes, as he says; and still l<'ss can we think, that these

particles can ever heintrodnred into the ovula by the micio-

pyle. The presin-.t s1;',te of our knowledge instructs us,
* that ti5e particles of dust contained in the anthers are so

many little bladders fdled with a fluid, the only substance

to w-hich we allow a fertirizin<,': quality, and the only one ca-

pable of being conveyed into the em'>ryoes.

We also know, that the canal found in the centre of the

styles of all the Ujonostyle o\'aries, and destitute of a central

adherent receptacle, cannot in any way promote the process

of fecundation, and is nothhig but the cavity of the ovary>

which is prolonged through the style as far as the stigma.

XiV.

Essay on tlte Composhion ofAlcohol and of Sulphuric Eiher^

By Theodore de Saussu re. Head to the Physical and

Mathematical Class of the Institute April the 6th. 180?*.

Sr.cr. T, Ldroduction.

Proportions of
J[_ PJE proper methods of avriviiit; at a knowledge of the

the elements ,. ,, -, , . , ,

''
,. , ,

cf veeetables proportions ot the ultimate clciueuls ot vegetables are yet

little known, so uncertain, and so badly determined, that every inquiry

into the subject must furnish useful observations, whatever

Fetmentation. he tlie material to which it is applied. The theory of fer-

mentation can be known only by an analysis of its products,

and among these alcohol will always hold an important

place.

* Journal d^ Phissique vol. LXIV, p. 316.

The
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The change experienced by this fluid (luring its transfor- Conversion of

alcohc'

ether.
mation into ether has occupied the attention of the ablest

^^^^^'^"^ '"^"^

cheuiists. Some have ascribed to ether more oxigen and Contradictors

less carbon than to alcohol* : others have embraced the op- opinions re-'

posite Dpinionf. These contradictory conciusioas ate ^^^'^'^"'"'S
'^•

founded on indirect considerations, and the (jnestion must
remain vindecided, if it be not subjected to a more profound

examination. This may. be accomplished by two different Two ways of

proce.^ses. One consists in analysing- the residuum left by coming at the

the alcohol and srdphuric acid after the separation of the
^,^,,j sisofth

etiier: but this residuum, which consists of several different residuum of

and very compound substances, requires for its examination
^'}^.^^hei too

an immense labour abounding with difficulties. The other Easi-st method

process confines itself to the analysis of alcohol and of ether, to analyse both

and to deducing- from their difference the changes they have
hor*^^'*

^
^°'

und«rgon-e duviiig their transformation. I have cho?en the

latter mode: as to the advantage of being more easy it adds

that of giving us a more absolute knowledge of the compo-

sition of these tv/o substances.

The 0]>eration by which I have analysed them consists Mode here

principally in changing them, by an addition of oxigen, into P""^'^"*

water, and carbonic acid gas, and estimating from the known

composition of these the quantities of carbon, oxigen, and

hidrogen, contained in alcoliol and in ether.

Tlie proportions of the elements of water and carbonic Elements of

acid gas have not been ascertained with such precision, as 1^^'^^ ^".
,

^"

to leave no uncertainty respecting them ; and I will not completely as-

venture to afiirm, that those I have adopted, and wiiich I
certameti,

am about to mention, are preferable to any other. It will

be easy in this respect to alter the last terms of my analyses,

considering, 1st, the volume of the oxigen gas, which I

caused to disappear by burning a given weight of alcohol

and of ether; and, 2dly, the volume of carbonic aqid gas

produced at the same time. These two terms alone are

the fundamental and important expression of my results.

In all the subsequent experiments 1 admit

1, that 100 parts of water contain 83 parts of oxigen by p,oponioniof

* Annaies da Chimie, vol XXIIJ, p. 43,

f Stat/que chimique, par BerthoHet, yjI. II, p, 5:2.

weight,
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ptinciples weight, and 12 parts of hidrogen, neglecting the frac*

ado|ited in this ^ions. ^

^^'^^^'
2^ that two parts by measure of hidrogen gas saturate one

of oxigen gas, to form water.

3, that 1000 cubic inches of hidrogen gas, the barometer

being at 28 inches, and the thermometer at 10* Reaumur
[54*5° F.], at the point of extreme dryness weigh 34*303

grs*.

4, that 100 cubic inches of oxigen gas, under the same

circumstances, but at the term of extreme moisture, weigh

512-37 grs.

5, that 1000 cubic inches of carbonic acid gas, under the

same circumstances as the last, weigh 693*71 grs,

6, that carbonic acid gas contains its own bulk of oxigen

gas.

7, that 100 parts by weight of carbonic acid gas at the

point of extreme humidity, contain 26 parts of carbon, ne-

glecting fractionsf.

Akohol at The alcohol I employed for this analysis was such as

2 muriate
I-'Owitz and Richter designate by the name of perfect ako-

of lime, hot, and which they htve instructed us how to prepare. Its

specific gravity is 0*792 at the temperature of 16° R,. [68°

F.]. I obtained it by distilling common spirit of wine from

half its weight of muriate of lime, dried at a nearly red

heat, and drawing off only half the liquor. The product

• The French weights and measures are here retained, as they will be

generally throughout this paper. Tr.

too parts car-
"^ Since oxigen gas does not sensibly alter its volume when converted

bonicacid con- into carbonic acid gas, the difference of weight between the two gasses

tain 26.14 car- j^ equal bulks must give the quantity of carbon contained in carbonic
*«"•

acid.

According to my experiments, 100 cubic inches of carbonic acid gas

weigh 69-371 grs.

100 cubic inches of oxigen gas 51-237

Difference 18-134

Consequently 69"371 grains of carbonic acid gas contain 18*134 graint

of carbon; and by the rule of proportion 69371 t 18134 : : 100'

26- 14 •, so that 100 parts by weight of carbonic acid gas contain 26*14 of

catborf.

In this paper I have retained the old Paris measures, to render my re-

sults more easily compared with those of others.

was
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mas still a little aqueous, and was farther rectified by dis- '

tilling from an equal weight of muriate of lime, and again

drawing off only half.

As we cannot expect to attain the truth in a business of x^ree proces-

so much difficulty as that I had undertaken, but by coming ses employed

at the same result in different ways, I employed three dif- eacirorher*'^

ferent processes for decomposmg the alcohol.

In the first I burned the alchohol by means of a lamp Fir^t.

under a receiver filled with a mixture of oxigen gas and

common air, as Lavoisier did*, and I examiiied the products

of this combustion. The results obtained by this analysis

were the least accurate.

In the second I effected the decomposition of the alcohol Second.

by the instantaneous detonation of the elastic or gaseous va-

pour of this liquor with oxigen gaa in a Volta's eudiometer.

The third analysis was made by decomposing the alcohol Third.

i>a a redhot tube of porcelain.

Sect. II. Analysis of alcohol by slow combustion in a close

vessel*

The lamp I employed for burning the alcohol was a gra- Alcohol burn-

duated glass tube closed at its lower extremity. It was 6 ^^ slowly in a

iaches high, and 3 lines in diameter internally. The wick *^ °*^ ^*^^*^ *

was a slender cylinder of amianthus, passing through a me-

tal cap, which kept it in the axis of the tube. I had as-

certained by previous observation the weight of alcohol cor-

responding with each division of the tube, so that I could

tell by simple inspection of the column of fluid in the

lamp, without taking it out of the receiver to weigh it, the

weight of alcohol consumed at the instant of its extinction.

I preferred this method to that of Lavoisier, who weighed This method

his lamp before and after the experiment. In this way the Preferable to

lamp could not be taken out of the receiver to weigh it, and

to analyse the air in the receiver, till the latter was cold;

for it was of essential consequence to note the diminution

of the volume of air by the combustion. This cooling re-

quires near an hour ; and during this period the high tem-

perature prevailing under the receiver volatilizes a coDsider-

• Journal de Phisique, vol. XXXI, p. 55,

Vol. XXI.—Nov. 1808. Q able
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able quantity of alcohol, which in Lavoisier's process was

confounded with the liquid that had disappeared from com-

bustion.

Process dc- ]y[y lamp, on the wick of which was a particle of phos-
scribcd. ,- .,-, , , .

phorus, was placed with a thermometer under a receiver

standing in water*, and half filled with common air. To
this I added oxigen gas, and the mixture occupied the space

of 651 cubic inches, the barometer standing at 27 inches,

and Reaumur's thermometer at 17° [70|° F]. Before the

• combustion, according to analysis by Volta's eudiometer, it

contained 228'25 inches of oxigen gas, and 422'75 of nitro-

gen.

Gasses from The lamp, kindled by a burning glass, consumed 35f grs.

thecombus. ^f alcohol. An hour after it was extino'uished, the thermo-
tionof35-3grs.

, ,
. , . ^ ,, « r x«-i ,

of alcohol. meter under tlie receiver having tallen to 17° [70 J°], the air

contained in it was reduced to 599 cubic inches; and being

analysed by limewater and Volta's eudiometer it was found

to consist of

Carbonic acid gas 77'87

Oxigen gas • • 98*42

Nitrogen gas 422*71

599.

The carbonic 1 must remark, that the quantity of carbonic acid gas,

acid gas tn too vvhich formed only 0*13 of the residuum, was too small to

ties to be ab- ^^ perceptibly absorbed by the water under the receiver at

sorbed. the high temperature at which the process was conducted,

and in the short space of time between the combustion and

the examination by the eudiometer. I satisfied myself of

Water prefer- the truth of this by direct experiment. Besides I found an
able to mer- advantage in substituting water for mercury under the re-

absorbs the lit- ceiver, as a small quantity of alcohol is always volatilised

tie alcohol eva- without being burned, even while the combustion is going

on. If the receiver be lifted up immediately after the com-

bustion, and while full of vapour, we find this diffuses an

alcoholic smell. This vapour, which does not burn because

it is in great part aqueous, soon condenses in the water of

the trough ; but if it stood over mercury, it would increase

• In Lavoisier's experiment the receiver stood over mercury.

the
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the bulk of the air in the receiver in proportion to the alco-

hol it contained, even after cooling.

When the ingenious reasoning of LavoisitT is applied to Calculation fcr

the results of this experiment, we see, tliat 35| grs. of alco- thehidrogen,

hoi employed for their coinbustion 129*83 cubic inches of

oxigen gas, and formed 77'B7 cubic inches of carbonic acid

gas. The liquid residue of the combustion of the alcohol

was nearly pure water. Thus the oxigen gas I consunjed,

deducting the 77*8? cubic inches, that entered into the com-

position of the carbonic acid, was condensed by the hidro-

gen of the alcohol in the proportion that forms water. Con-
sequently 12^)'83—77'87=:51 '96 cubic inches of oxigen gas

must have condensed 103'9'2 of hidrogen gas, or double their

volume.

If the weight of the carbon contained in the carbonic Calculation for

acid gas produced during the combustion be added to the the oxigen.

weight of the volume of hidrogen gas just mentioned, we
shall find, that the sum of these two elements amounts to

little more than half the weight of the alcohol consumed.

The weight deficient, or the other products of the analysis,

cannot exist in the residual gas, the weight and composition

of which are exactly known : it must therefore be in the

liquid residue, which 1 have said is nearly pure water, but

which I could not weigh, because it was dispersed in the ap-

paratus. That part of the hidrogen of the alcohol, which

did not combine with the oxigen added, combined therefore

with the oxigen contained in the liquor itself, to form a

quantity of water, which may be estimated by the deficiency

in weight. On making the calculation accurately, and re-

ducing the analysis to 100 parts of alcohol, we ^hall find

them to contain

Carbon 36-890

Hidrogen 9*365

Oxigen and hidrogen in the

proportions that form water 53.745

100.

Q 2 or.
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Proportion of or, by substituting the elements of the water,
the elements.

Carbon 36*890

Hidrogen 15*814

Oxigen 47*296

100.

A little azote We shall find, that a small quantity of nitrogen must be
likewise. included in the products of this analysis, for I found am-

monia in the water formed by the combustion of alcohol.

(See Sect. IV.)

Three experi- ^ repeated this experiment three times with nearly similar

ments nearly results ; whence I imagine 1 made no mistakes, but such

as arise from the process itself, which is less accurate than

those I shall hereafter describe. 1 ought however, to com-

pare this analysis with that of Lavoisier by the same process,

except in a few minutise of detail.

These compar- To reduce our results to expressions, that may be corn-

ed with Lavoi- pared with each other, and freed from the different estima-

tions we have followed with respect to the composition of

water and carbonic acid gas; I must say, that, in the experi-

ment of Lavoisier, the barometer being at 28 inches, and

the thermometer at lO** [54*5° F], 10 grains of alcohol con-

sumed 23*56 cubic inches of oxigen gas, and formed 10*194

cubic inches of carbonic acid gas; while according to mine,

lOgrs. of alcohol consumed 341 11 cubic inches of oxigen

gas, and formed 20*455 cubic inches of carbonic acid gas,

at a similar pressure and temperature.

His ftlcohol Lavoisier has not given the specific gravity of the alcohol
weaker.

j^^ employed, I suppose he must have taken the alcohol

considered in his time as the purest, and such as Brisson in-

dicates in his tables, namely at a specific gravity of 0*829.

This denotes a mixture of 85*63 parts of perfect alcohol,

and 14*37 of water, according to the experiments of Rich-

ter, the accuracy of which I have verified. But I find, that,

on deducting this proportion of water from Lavoisier's alco-

hol, and in other respects adopting the restilts of his experi-

ment, 10 grs. of perfect alcohol would have consumed 27*518

cubic inches of oxigen gas, and formed 11*904 cubic inches

.Still the differ- of carbonic acid gas. This correction therefore still le-aves

encegr«at. a great difference between our observations.
'

I ouffht
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I ought to remove one objection, that will no doubt be The alcohol

made against the kind of alcohol I analysed, it having been "eafnn^W
twice rectified from muriate of lime. Some chemists have muriate of

asserted, that spirit of wine rectified from this salt acquires *

properties, by which it approximates to an ether. For this

purpose I examined whether spirit of wine rectified by sim-

ple distillation, and without addition, wovild furnish by com-
bustion results similar to those of my former analysis, with

the exception of a quantity of water corresponding to that

indicated by the difference of specific gravities.

I rectified common spirit of wine by three successive dis- Theexperi-

tillations, without adding muriate of lime, and takina: only "'.^!!* repeated

, ^ 1 n 1 1- .11 .• r.^1 T . ^. . ^ with alcohol at
the first product ot each distillation. 1 hus 1 reduced it to -8248 rectified

the specific gravity of 0*8248, at 15° of R. [66° F.]. The *'°"^

process was conducted as in the former experiment. The
gas in which the lamp was placed, the barometer at 27

inches, and the thermometer at 15'5® [67° F.], occupied the

space of 638 cubic inches, 204 of which were oxigen gas,

and 434 nitrogen. By the combustion of 33 grains of spi-

rit of wine this was reduced to 598 cubic inches, consist-

ing of

Carbonic acid gas 62*79

Oxigen gas 99*12

Nitrogen gas 436*09

598.

From these results we find, that 100 parts of spirit of

wine, of the specific gravity of 0*8248, contain

Carbon 32*24
Proportion..

Hidrogen 8*23

Oxigen and hidrogen, in the

proportions that form water 59*53

100.

Richter's table indicates, that 100 parts of spirit of wine xhjs^ allowing

of the density of 0*825 contain 12*8 parts of water. If from for the water in

these results therefore we would deduce the composition of agrees^witVthe

perfect alcohol, we must substitute 59*53—12'8=:46*73 for former experi-

59.53 in the preceding analysis. This will reduce the parts
™*"''

repre-
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representing pure alcohol to 87"2 ; and, making the calcu-

lation for 100 parts, they will contain

Carbon • • 36-97

Hidrogen 15*87

Oxigen 47" J

6

100.

This proves. The Conformity of these results, with those of my first

ateof UrnThad
^"^l^sis, evidently proves, that spirit of wine rectified with-

notafFected the out addition is identical, as to its essential principles, with
alcohol. alcohol that has been rectified only twice from muriate of

lime. Besides, the latter has none of the characteristics of

ether; but retains the properties of alcohol, such as having

a weak smell peculiar to spirit of wine, and not in the least

ethereal. Perfect alcohol combines with water in all pror

portions, and its combinations with this liquid undergo

changes of density nearly corresponding with those, which

common spirit of wine undergoes*. It has a very small de-

gree of expansibility, not at all approaching to that of ether

the lowest rectified. Perfect alcohol forms a little soot dur-

ing its combustion, but only when it is made to burn with a

thick and stifled flame. Spirit of wine obtained by simple

distillation likewise furnishes some under the same circum-

stances, but not so much, because it is less concentrated.

Ether does or does not form soot according as the atmos-

pheric air has more or less access to it during combustion.

The character attempted to be derived from the presence qf

soot therefofe, for distinguishing these two fluids, is not

essential.

Possibly it may I will not assert ho\yevi^r, that alcohol distiljed a greater
however, if too

jjyjj,|;jgr ^f times from muriate of lime may not contain amuch be used,
.

or the rectifica- perceptible quantity of ether : for I have observed, aftef

li'^^aTeV^^"
having twice distilled a pound of alroliol from an equal

* 1 suppose however, that a sufficient quantity of water is first added

to the perfect alcohol to reduce it to the density of spirit «f wine recti-

fied by simple distillation. Compare ilie changes of the specific gravity

of perfect alcohol by mixture with water ^n Die neveren Gegenstande der

Chemie by Ricliter, with the tables of Rlagden and Gilpin in the I'hiloso-

phical Transactions for 1790 and 1 794.

weight
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weight of muriate of lime, that this salt, on being dissolved

in water, deposited a black substance on the filter, which

indicated the decomposition of a small quantity of alcohol

;

but this black matter was too little to be weighed, and from

this result and the preceding we may conclude, that the

quantity of alcohol decomposed is so small, as safely to be

neglected.

(To be continued in our nextJ

XV.

Letter on the Subject of the new Metah. By Mr. A. CqmbBS.

To Mr. NICHOLSON.
Sir,

JLN your Journal for August is a paper by Mr, W. Cooke, New metal

of Wolverhampton, in which he states it as his opinion, that supposed to be

the new metal, obtained from potash by professor Davy, is

not a simple body, but a compound of hidrogen, electrical

fluid, and potash.

If Mr. W. Cooke had taken the trouble to read the ela- Thisanunwar-

borate and refined experiments in Mr. Davy's paper (which ^^^^-^ op^-

be might have done, as it has appeared in your Journal) he

certainly would never have formed so crude and unwarranted

an opinion (which by the by is not original ; but has been though not

stated before by Dr. Harrington of Carlisle, in the Gentle- new.

mans' Magazine for July, except that the Doctor substitiltes

the word phlogiston for hidrogen). Mr. W. Cooke would

have seen in Mr. Davy's paper, that water is not essential to

the production of the inflammable basis of potash ; and that,

by burning in air, it does not produce a solution of potash,

or moist potash, as it ought to do on his supposition, but

pure dry solid potash.

Having criticised Mr. W. Cooke's criticisrn on Mr. Davy,

1 shall beg the liberty of criticising another communication

on the same subject.

In a remark on a letter signed a *' Dilletante," you say, Assertion, that

(for it seems to come from the editor of the Journal, though ^^^ alkalis
'

f
haye formerly
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been supposed from its want of philosophical precision I suspect it has ano-

taid to be false'.
^^^^ source) that the alkalis were long ago suspected to be

metallic oxides. This is not true. I have read pretty ex-

tensively in chemistry, without meeting with such a suspi-

cion. That the alkaline earths and common earths were

dephlogisticated metals, has been a very old doctrine; but I

remember no such notion with respect to potash and soda.

I have looked into Dr. Beddoes's Contributions; but I find

no idea there of the alkalis being metallic oxides ; but I

have met with a much more ingenious suspicion, namely,

that metals are compounds of hidrogen and azote, which,

since the metallization of ammonia, does not seem so in^pro-

bable.

I am, Sir, with respect,

Your obedient humble Servant,

A. COMBES.
Chelsea, Sept. 8, 1808.

REMARK.
WHEN a man ventures to aflert, that a thing " is not

the author of
true," because he " has not met with it," he must have con-

the preceding siderabie confidence in the universality of his reading on the
letter mis-

subject, the unremitting attention with which he peruses

authors, and the infallible retentiveness of his memory.

Admitting however, that Mr. Combes never overlooks a

circumstance slightly or incidentally mentioned in a book

he reads, and that his memory is too tenacious, ever to let

slip what it had once received ; it is surely very possible,

that he might have wanted opportunity or inclination to read

every work, that may have fallen into the hands of a reader

much his inferior in talents; and in some of these may have

been suggested hints, that have hitched in a memory far less

tenacious than his. To speak with " philosophical preci-

sion** indeed, he should merely have said, that he did not re-

collect ever to have met with such an opinion. I can only say,

as the opinion that, in a book so commonly read as f ourcroy's Chemistry,

. «nientioned the opinion, that both potash at.d soda are of a metallic na-

ture is mentioned, if not directly, by implication. His

words



ON THE NEW METALS. ^33

^ords are, in my translation of the last edition, vol, II, jp,

27:2, art. barytes*, " the opinion relative to the pretended

metallic nature of barytes, as well as of the other salifiable^

and particularly earthy bases, will be nothing but a mere hy-

pothesis." Now rs the term salifiable bases is used by
Fourcroy to signify the earths and alkalis; and as it cannot

by any means in this passage be confined to the earths, since

he immediately particularizes these, as if the opinion of their

metallic naturp had beten more prevalent, which is undoubt-

edly the fatt; he clearly alludes to the opinion, that potash,

soda, and even arifmoiita were of a metallic nature. The
very sljght way in which he records this opinion is owing to

his considering it highly improbable.

But the game opinion is given more decidedly and di-

rectly by a writer of our own country, Mr. Robert Kerr.

Ill his translation of Lavoisier's Elements of Chemistry, andisadvancra

2d edition, Edinburgh, 1793, p. 217, the following passage
fjr o'fVavS'^"

occurs in the text. " We are probably only acquainted as sier,

" yet with a part of the metallic substances existing in na-

*' ture, as ail those which have a stronger affinity to oxigen
** than carbon possesses are incapable hitherto of being re-

•' daced to the metallic state, and consequently being only
** presented to our observation under the form of oxides, are

" confounded with earths. It is extremely probable, that

** barytes, which we have just now arranged with earths,

*' is in this situation; for in many experiments it exhibits

*' properties nearly approaching to those of metallic bodies.

*' It is even possible, that all the substances we call earths

*' may be only metallic oxides, irreducibleby any hither to

*' known process."

And the translator adds, p. 219, an entirely new section,

sect. 6. On the metaUic nature of the earths, in which he

relates the experiments of Rupvecht and Tondi, taken from
*' Baron Bom's description of the Cabinet of Mademoiselle

** Raab;" who, as is well known, obtained metallic masses

by treating barytes, magnesia, and lime severally with car-

bonic luatter in a strong heat. This history need not be

here again revived, but it is material to add, that the lumi-

nous speculations of the translator, who expressly, p. 214,

« Original, vol. II. p. 196.

mentions
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mentions the alkalis as being probably metallic sul)3tances^

and those of baron Born, appear to include in a general

way all that the researches of Davy have realised by the

skilful management of an agent, the chemical power and

habitudes of which were discovered and extensively applied

in this country within a few weeks after the knowledge of it

was transmitted to us by Yolta, oiie of the patriarchs of elec-?

trical knowledge and invention. It is no derogation to the

merits of Davy, that he has explored the processes of na-

ture by simplicity of investigation, and clear deductions

grounded upon a knowledge of the anticedent analogies, to

which he has put in no claim, and upon which it is prc^b^ble

he may not at present set any high value.

XVI.

Remarks on Ignitio)i hi/ cumpressed Air. In a Letter from

J. A. De Luc, Esq.

To Mr. NICHOLSON.

SIR, Windsor, I5th Oct. 1808.

l^ttion by JL HAVE found in your No. 89, the following article:
compressed n Q^ggtion respecting the ignition of Tinder by coinpressed

" Airy In this question, as well as in the reply, the igfwi-

tion is supposed an effect of the compression of the air

itself; and this is the object on which 1 take the liberty of

addressing to you some remarks.

Theair not That this effect is not produced by the compression of air,

Hiiich con- is proved by some circumstances of the operation; for ia

pSton does not ^'^^^^ ^he air does not arrive to a great density in the instru-

vccoil. ment. If the original quantity of air remained sensibly in

the barrel; when the piston is let free, it would recoil as

much as it has been forced in, which is far from being the

case. A great part therefore of that air, is forced out in

the operation ; and this even is necessary to the effect, for,

if the piston did not reach almost the bottom of the syringe,

the ignition of the tinder would not take place ; and such a

motion would be impossible, did all the air, or its greatest

part, remain in the barrel.

It
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It is not therefore, the condensation of qir, which pro- The rause is

duces the ignition; it is the condensation of the immediate
[ion^ofcriorkt

cause of heat', sometimes called matter of Iteat, but which,

in all the records of Natural Philosophy, is named ^re,

igneous Jiuid, or their correspondents in all lanc^uages an-

cient and modern; and it has always been considered as an

expansible Jiuid, of great power of expansion, when arrived

to a great density.

This is the cause of our phenomenon ; it is produced by as when iron h

the same kind of operation, which brings to a red-heat a slip
[j^mmeredred-

of iron very rapidly hammered; and that cause is the con-

densation of^re. That Jluid may be compressed or rarejied

in the same manner as air, by mechanical means. Thus in Similar pheno-

the air pump, which furnishes both examples at once; at "j^"""'" ^

the same time that the manometer rises or falls, by condens-

ing or rarefying the air in the receiver, the thermometer

rises or falls in it, by the condensation or rarefaction of the

free fire mixed with the air; and both effects are produced

by lessening or enlarging the spacem which fixed quantities

of the respective fluids are contained.

The only difleience between the two cases proceeds from A difference in

that of the permeability of bodies to these fluids. The ves- ^}^ '^^''^^ ^'°^

1 1 • • ,1 . • 1 1 . . , 1
fire permeating

sels bemg impermeable to air, and made atr-tight, the con- all bodies,

densation or rarefaction of air may be produced as slotcly

as convenient, without changing the effects : whereas no ves- whence rapi-

sel being fire-light, the operation requires a great rapidity, '^"^y necessary.

If the same number of strokes of a hammer, which, by ra-

pidly succeeding each other, bring a slip of iron to incan-

descence, were struck at great intervals; or if the piston

which, being rapidly moved up to the bottom of the syringe

here in view, produces the ignition of the tinder, is moved
slowly; these effects are not produced: because the con-

densed fre has time to escape through the pores, in the

first case of the iron, and in the latter of the barrel.

This, Sir, is wiiat appears to me the cause of the ignition

of tinder in that apparatus, which I beg you will consign

in your very xiseful repository, if you think proper.

I am, Sir,

Your most obedient humble servant,

DE LUC.
XVIL
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XVII.

On the Disadvantage of Jewelled Holes injpiockwork. In. a

Letterfrom Mr, W.Walker, to 3Ir.J. Barraui^.

Dear Sir,

jewelled holes ^^ sorry to have delayed so long the account you
©fa transmit wkhed of the state in which I twice found the jewelled
^"^ '

holes of my transit clock, when I took it to pieces: as the

vibration had each tinae fallen off, from being on each side

the pei-pendicular 2° 10' 10", and were then no more than

1" 30' 40 ".

After 15 jjj July 1805, under your direction, the clock was cleaned.
months going, • • i .^^ /-it
and 2 months ^^^ ^^s kept regularly going till Oct. 1800, when I went
^^^^> from home for two nxonths:. On my return on Dec. 6th, I

would not go. yvou^fi it up, but could not make it go even when I added
©il fluid ex- about two pounds weight more to the clock weight. I there*

jjewelled holes. ^^^^ took it to pieces, and found the oil very fluid in all the

holes, except those which were jewelled, where it was almost

black, and very glutinous. It required great force, and some

dexterity, to draw out the spindle that carries the secondft

Set a going hand. I set the clock going again on the 7th of Dec, and

it immediately threw out its full vibration on each side=:2**

10' 10"; and continued to go with its usual excellence, till

In 10 months towards the end of Oct. 1807, when it again fell off consi-
again its gomg

. .

°
,

affected, derably ; and gained very much on its general rate. There-
fiiom, the foul* fore, on Nov. 23d, 1807, I again took it to pieces; found all

fewefiiiiV^
the jewelled holes extremely foul, black, and clogged; and

separated the jewels, which were strongly adhesive: yet the

oil on the pallets was very fluid, and in a good state in all

the brass holes. Before this cleaning the clock had gradually

thrown out less and less for two months preceding, and was

at this time no more than ]° 30' 40" on each side, but on

fresh oil being applied, it immediately became ~ 2° 10' 10

"

Excellence of ^^ each side; and has gone with such excellence ever since,

**
that I cannot forbear transcribing the latter part of my Jour-

nal

;
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nal ; although in many other places, where the observations

have been carefully made, I might have selected you a longer

period; but the variety of this month in temperature, the

thermometer in the clockcase having been at l6° and at 47%
is perhaps as severe a test as could be brought forward.

Rate of my transit clock made by Mr. Barraud.

1807.

Firora Nov. 26
"

To Dec. 9 .... + 1,3

10 .... + 1,4

14 .... 4- 1,3

1808.

Jan, 3 .... -f 1,3

4 .... + 1,1

6 + 1,2

12 .... + 1,2

These were the only days on which I could get an ob-

servation.

I remain, dear Sir,

Your obliged Friend,

And humble Servant,

W. WALKER.

A/anor Houset Hayes^ Middlesex,

20th January, 1S08.

SCIENTIFIC NEWS.

Wernerian Natural History Society.

J\T the last meeting of the Wernerian Natural History

Society, (1st August) Dr. James Ogilby of Dublin read a

very interesting account of the Mineralogy of East Lothian, Mineralogy of

which appeared to have been drawn up from a series of ob- East Lotluan.

servations made with great skill, and was illustrated by a

suite



23S SCIENTIFIC NEWS.

suitt? of 360 speciinens laid upon the table.—As the county

is in general deeply covered with soil, and profusely clothed

with vegetables, the detenninatioa of the different forma-

tions must have been a work of considerable labour ; and

the skill, judgment, and perseverance of the observer, must
have been fiequently put to the trial. The doctor, after

describing the physiognomy or external aspect of the coun-

ty, gave^ particular account of the diiFerent formations of

which it is composed. 1 hey are as follows;—transition, in-

dependent coal, newest floetztrap, and alluvial. When dc-

s*cribing the different transition rocks, he alluded particu-

larly to the supposed granite of Fassnett, (described by
Professor Pluyfuir in his Illustrations of the Huttonian The-
ory*), which he proved to be a stratified bed of transition

Newest floetj- '•^'''^^'istone. The descriptlyn of the rocks of the newest
trapioriTitttJou. floetz-trap formation was particularly interesting, not only

on account of the beautiful transitions he pointed out, but

also as it proved the existence of a considerable tract of these

rbcks in Scotland, where their occurrence had been dis-

puted. He enumerated and described the following mem-
bers of this formation:—traptuff, amygdaloid, clay-stone,

basalt, porphyry slate, and porphyry slate inclining to green-

stone. He found the traptuff, which is a coarse mechanical

deposit, forming the lowest member of the series, and rest-

ing immediately on the coal formation: on this tuff rests

amygdaloid containing fragments: above this amygdaloid is

common amygdaloid free of fragments ; this, in its turn, is

covered with basalt : the basalt gradually passes into and is-

covered with porphyry slate : and the porphyry slate, in some

instances, appears to pass into greenstone, which forms the

uppermost portion of the formation :-^so tliat we have thus

a beaiitiful series of transitions from the coarse mechanical,

to the fine chemical ; that is, from traptuff to porphyry slate

jiieliuing to greenstone. The doctor also remarked, that

the amygdaloid contains crystals of feldspar which have an

earthy aspect; the basalt, crystals of feldspar possessing the

characters of common feldspar; and the porphyry slate,

glassy feldspar;—facts which coincide with,^ and are illus-

trative of the increasing fineness of the sptivtion, from the

» Page C28,

oldest
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oldest to the newest members of the formation. In the

course of his paper, the doctor gave distinct and satisfactory

answers to the following queries, which had been proposed

by Professor Jameson: 1. Does the Bass Rock in the Frith

of Forth belong to the newest floetztrap formation ? 2.

Does the sienitic greenstone of Fassnett in East Lothian

belong to the transition rocks, or to the newest floetztrap

formation? Are the geognostic relations of the porphyry

slate, or clinkstone porphyry, of East Lothian, the same as

in other countries? The doctor announced his intention of

reading, at the next meeting of tiie Society, a description

of the different veins that occur in East Lothian, and of giv-

ing a short statement of the geognostical and economical in-

ferences to be deduced from the appearances which he has

investigated with so much care. It is indeed only by inves-

tigations like those of Dr, Ogilby, that we obtain any cer-

tainty respecting the mineral treasures of a country; and.

such alone can afibrd us data for a legitimate theory of the

formation of the globe.

At the same meeting, a communication from Col. Monta- vr^ _ .

^ ^ew Species of
give was read, describing a new species of fasciola, of a red fascioJa occa-

colour, and. about an inch long, which sometimes lodges in ^""'"gadis-
.

'^ sase in poultry.
the trachea of chickens, and which the colonel found to be

the occasion of the distemper called the shapes, so fatal to

these useful tenants of the poultry yard. The knowledge of

the true cause of this malady will, it is hoped, soon be fol-

lowed by the discovery of a specific cure; in the mean time,

a very simple popular remedy is employed in Devonshire :

the meat of the chicks (barley or oat meal) is merely mixed

up with urine, in place of water, and this prescription is very

generally attended with the best effects.

To CORRESPONDENTS.

Mr. Gough's answer to Mr. Barlow, and the communica-

tion from Mr, Moore, in our next.

O's letters will be attended to.
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THERKfOMETER 1

1 BAROME-
TER,

WE A THER.

SEPT. . ^ ^
s s w o 1

Day of < cu |«! o
9 A. M. Night. Day.

a» cr>
'"^ J

26 54 60 6l 48 30-09 Cloudy Fair

27 50 47 56 42 30-01 Fair Ditto

28 44 43 50 40 29-68 Cloudy Ditto

29 43 43 54 38 29-44 Fair Rain

30 42 45 55 40 2958 Ditto Ditto

OCT.
1 42 44 52 39 2990 Ditto Fair

2 45 52 54 45 2976 Cl'>udy Rai li

3 50 49 54 46 30-02 Fair Ditto

4 51 52 55 47 30-25 Ditto Ditto

.5 52 1
52 60 46 30-18 Ditto Fair

6 51 56 58 51 30-10 Ditto Ditto

7 54 52 54 45 30-09 Cloud>* Ditto

8 48 46 51 40 29-34 Rain Rain

9 46 42 53 42 29-78 Fair Fair

JO 52 49 55 42 29-78 Ditto Ditto

11 46 53 56 44 3004 Rain Rain

12 48 50 52 37 29-97 Cloudy Ditta

13 40 44 53 41 30-10 Ditto' Fair

14 47 45 52 40 2950 Ditto Rain

15 43 46 48 41 29-21 Fair Ditto
16' 4* 44 49 40 29-60 Ditio Ditto

17 45 4t 48 40 29-59 Ditto Fair

18 42 47 50 39 ^9-75 Rain Ditto

19 42 46 50 42 29-52 Fair Rnin

, 20 42 46 51 42 29-70 Cloudy Ditto

21 47 42 51 41 29-34 Fair Ditto

22 44 41 49 35 29-49 Ditto Fair

23 40 48 50 47 29 82 Rain Rain

24 46 43 50 38 29-38 Fair Ditto

25 4J 50 52 47 2969 Raiu Ditto

* High wind, hard rain at midnight
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ARTICLE I.

Aimcer to Mr. Barlow's Remarks on the Essay on Poly*

gonal Numbers. By J. Gough, Esq,

To Mr. NICHOLSON.
SIR,

.Y answer to Mr. Barlow's criticism on the solution of Answer to Mr.

Fermat's theorem was in the possession of that gentleman. Barlow's criti-

I believe, prior to the date of his letter inserted in your

Journal, Vol. XXI, p. 118. As Mr. Barlow does not think

proper to make use of my permission to publish the reply,

I am under the necessity of repeating in your present num-
ber arguments, which have been already stated in a private

correspondence.

Mr. B. opens bis criticism by admitting the first three 1st objectloii

propositions, with their corollaries, to be correct; but he ^^^^^f^***

does not see in what manner they are to be applied to the

general demonstration. This objection may be answered

thus: If the remaining propositions be derived from these

three, or any one of them, the necessity of inserting them

all is established, because the third is derived from the se-

cond, and the use of the first appears in the course of the

VoL.X-Xi, No. 94.—Dec. 1&08. R essay.
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answered.

essay, Tliut the propositions following the third are derived

from those which precede them is it fact, that is proved by

the references ; consequently, if my paper contain a gene-

ral demonstration of the theorem proposed, the necessity of

the first three propositions is proved.

'2d objection Mr. Barlow's second objection charges me with false lo-

gic; and this gentleman states a sopliism, which he consi-

ders to be similar to the argument used in cor. 2, prop. 4,

of the essay on polygonal numbers. lie observes, " that

*' the author of this essay might, with as much propriety,

*• have said, that every natural number is either even or

** odd, and every aggregate of polygonals being also either

*' even or odd, therefore every natural number is the ag-

•* gregate of polygonals." Mr. B. rests his refutation of the

argument used in qor. 2, prop. 4, on the supposed similarity

of it and the preceding sophism ; if then I can show these

two to be dissimilar, his second objection mvist be pro-

nounced futile. To do this, I may observe, that numbers*

like most other things, are aggregates of qualities, not sin-

gle qualities, otherwise tliere could be no more numbers

than qualities; that is, a number, beside being odd or even,

is prime or composi*^e, rational or irrational. This consider-

ation shows the nature of the intended fallacy contained in

the preceding sophism ; for it maintains two aggregates of

qualities to be the same ; because they have one of these

qualities in common. This I presume is an objection, to

which the demonstration in question is not liable : for

equality constitutes identity in numbers ; that is, if anv one

of two or more equal numbers possess any three of the qua-

lities pointed out above, or any of the properties contained

in the definitions to the 7th Book of the Elements, all the

rest of them possess just the same, neither more nor less

(by axiom 1st of the same book). Now it is shown in the

first corollary to the 4th proposition, that every aggreo-ate

of polygons of the denomination 7« is of the form p -\-

m-^2 . s; where p is limited by and m— 3 ; and .v is in-

definite: hence it follows, that each aggregate of such po-

lygons is equal to an assignable value of p -\- m'— 2 . s.

Moreover it appears fioui the second coiollary to the same

proposition,
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proposition, that every natural number is of the form p 4-

»«— 'i.5, limited as above; where s may be found, the
number being given with m and p; but this value of * sub*

stituted in the form p -{- m— 2 . s, gives an aggregate of
polygons of the denomination m, which is true in all cases;

it is therefore a universal truth not admitting of one excep-
tion. The preceding facts appear to give indisputable ac-

curacy to the following syllogism : every natural number is

equal to an assignable value of the form p + tn— 2 . s;

and there is an aggregate of polygons of the denomination

m equal to the same value of the same form ; therefore every

natural number is an aggregate of such polygons ; because

things, which are equal to the same thing, are equal to one

another; Euclid, Axiom 1, Book 1; and equal numbers
have been shown to have the same qualities neither more
nor less. The supposed similarity betwixt my critic's so-

phism and the preceding mode of argument appears to be
done away; for he proceeds on the supposition, that the

sameness of one quality constitutes identity in numbers;

but the first axiom of the 7th book of Euclid is the founda-

tion of my reasoning ; namely, that a perfect agreement in

qualities pi-oduces the same thing, namely, identity of num-
bers. My opponent, in fact, does not rely altogether on

the similarity of his intended, and my accidental sophistry;

for he produces a second sophism, and pronounces it to be

strictly analogous to mine, though it differs in every parti-

cular from his former parody of my supposed mistake.

Mr. B. observes, that *' every natural number is of the form

** p -\- 7n— 2 X s; and, every square number being also of

** the form p + m— 2.5, therefore every natural number is

' a square number." It is true, that every square number

is of the form p 4- m— 2.5; but then s is limited, being

Q* 4* 2 Q w + t)*—

p

of the form s — -, where q^ = p or the
m— 2

next greater square when p is not a square, and v is to be

taken so as to make 5 a whole number; but s is unlimited

in the case of natural numbers; therefore, by the rules of

logic, every square integer may be proved to be a natural

R 2 numbier

US
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number, but not every natural number a square integer.

On the CQntrary, s is unlimited in the aggregates of poly-

gons, as well as in natural numbers; therefore, my oppo-

nent's second parody is equally unsuccessful with his first;

because its imaginary resemblance to my syllogism has

been shown to be spurious. In the conclusion of this ob-

jection it is remarked, that the corollary under consideration

might be assumed as a postulate, i. e. as a self evident

problem; but far from treating it either as postulate or

axiom, he agrees with me in giving it the importance of a

theorem, and demonstrates it accordingly.

5i objection Mr. Barlow's third objection is occasioned by an obvious
"^ ' mistake on his part : I have said, that, if e — y -\- t can be

resolved into m—/ polygons, e^\-fm^y be resolved into

m polygons of the same denomination. My critic puts a

construction on this expression, which makes me suppose,

that y 4- * can be resolved into m— f polygons of the de-

nomination OT, in all cases. This is evidently a misconcep-

tion ; for, had my opinion agreed with Mr. Barlow's inter-

pretation of it, why have 1 attempted to demonstrate the

theorem of Fermat; the truth of which I am supposed to

assert without demonstration in the preceding quotation

from my essay? The genuine meaning of the passage is

obviously this; if e ~ ^ -}- f can be resolved into m—/' po-

lygons in any one case; e -k-f may be resolved into m such

polygons in the same case ; which construction of the ex-

pression refutes this part of the criticism.

The proposi- All ray opponent's objections have now been controverted

;

be universal.
^^^ ^^ farther remarks, that there is a dilVereace betwixt

doing a thing, and proving that it may be done in all cases.

The justice of this observation obliges me to show, that

my essay also contains the principles of the latter demon-

stration. For this purpose let the reader look at example 2,

prop. 7, which will assist him in the following reasoning.

If t =: y + m— 1, it may be resolved into m polygons (by

CQr. prop. 6} : again, if e zz-y -\- m, it inoy be resolved into

two polygons, which are less than m ; here /"— m— 2, and

e -{-/=z y -\- 2 m— 2 is resolved into m polygons, (cor.

prop. 6) : moreover, if <?
— y -j- 2 m, it consists of three

polygons (by prop. 6, and cor. 1, prop. 2), but three is the

least
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least value of m; hence all the numbers from y to y -<- 2 m
are properly resolved, except y + 2 m— 1. Now, let a be

the index, which resolves y 4- 2 m— 2 into polygons; and
the same, a, will resolve y + 2 /n—.1 into m 4- 1 polygons;

but the next value of a zz a •{• 2— wi (cor. 1, prop. 4) ; which

will re!>olve y 4- 2 m— I into tw polygons, or less, (cor. 2,

prop. 5). In general, if ^ r: y -f f can be resolved into m
polygons by the index a, the next index a \- 'i'—'Tn, will re-

solve tf 4- 1 into m polygons, or less (cor. 2, prop. .5).

JOHN GOUbH.
Middkshawy October 15, 180S.

II.

^Description and Use of a Sea Log, and Sounding Machintt

invented by Mr. Edward Massey, of Hanleyt in SttgT*

fordshire.

TcO the nautical reader the advantages resulting frotij t

log, that will give a dead-reckoning free from errour, or log wanted.

nearly so, must be sufficiently obvious; and to others it would

be superfluous to point them out. The principle, on which

Mr. Massey's patent log is constructed, is not new; buteverj'

application of it to practice has been found defective, and

this is the difficulty the patentee has had to surmount. To
understand the manner in which it acts, s6e PI. 7# where d, ^,

1
...

, . , . , ,
New \o^ dtf-.

fig. 1, IS that part of the log which registers the distance scribed,

sailed, and is therefore called the register; it contains within

itself a set of wheel work, which operates "upon tbe fingers of

the several indices, 1, 2, and 3. 6 is the rotator, a hollow

cylinder, made air-tight, and so nearly of the same specific

gravity as water, as to float when drawn forwards with the

velocity of mere steerage way. On this rotator are fixed

four vanes placed obliquely. It is then fastened to the re«

gister by a cord, c, about six feet long*: to the loop-hole

• This cord is shown scarcely one tenth part of its proper length in the

engraving: it would have been an unnecessary extension of the plate to

jepresenX it otherwise, as it may so retidily be conceived.

at
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at the other end of the registei* is secured another line, e, of

sufficient length to extend beyond the eddy of the vessel's

wake.

The finger on the index 1 revolves once while the log moves

forward one mile ; that on the index 2 moves once round in

going ten miles ; that on the index 3 makes one revolution

when the distance sailed is one hundred miles. When the

machine is to be used, all the fingers of the indices are set

to 0, and both register and rotator committed to the water.

As the vessel moves foi-ward, the log must follow, and

from the obliquity of the vanes it is evident the rotator, 6,

must revolve quicker or slower, correspondent to the ship's

velocity. This rotatory motion is communicated by the cord

c to the universal joint d!, connected with the wheels, which

consequently revolve with the rotator and cord, and thus the

actual space passed through, in any given time, is registered

on the indices.

Registers the - Every occasional or momentary acceleration or retardr-

sailed^

'^^^"^^
tion of the vessel, from irregularity of wind, or other causes,

which are either altogether passed over, or very vaguely

guessed at, in general, are accurately registered on this ma-

chine, which not only gives the actual rate of sailing, but

the actual distance sailed, since the last Inspection.

A very little reflection will convince any observer of the

great superiority of this machine over all others which have

been hitherto introduced.

It may appear rather presumptuous to criticise the la-

bours of Smeaton, and many others, whose endeavours were

not crowned with complete success : but it is necessary to

point out where their plans failed, in order to prove the

very superior advantages of Massey's log; for though some

of the machines answered their purposes tolerably well un-

der certain circumstances, none of them were nearly correct

under all circumstances. Some were erroneous when the

ship moved less than four miles in the hour, and others

became so when the rate was increased,

andwhyt In most of the former inventions, the first mover was a

spiral, or a rotator in the shape of a Y, and was generally-

attached to a register kept in the ship; and as it was abso-

lutely necessary^ that this first mover should be out of the

wake

Former at-

tempts have
failed.
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wake of the vessel, it had a length of fifty yards of cord, or

jnore, to carry round with it every time it revolved. The
friction caused by this operation was such as to preclude all

hopes of accuracy ; it was useless in an agitated sea, the

rope was very liable to kink, and in fast sailing the rotator

would sometimes fly out of the water*. These circumstan-

ces rendered it impossible, that the rotator should make the

same number of revolutions in passing through a given

space, under diff'erent velocities ; and hence inaccuracy was

unavoidable. To get rid of this friction of the long line,

the rotator has, in some instances, been enclosed in a cylin-

der, and a register been attached to the outside. But though

the defect of excessive friction was thus surmounted, still

greater inconveniences resulted. It may be sufficient to

mention, that the cylinder, not presenting itself horizontally

in the water, was liable to alter its position whenever the ve- "

locity of the vessel was changed, which caused an eddy, or

dead water, to remain in the cylinder; and; of course, the

rotator was liable to err, in proportion as the cylinder lost

its horizontal position.

After thus hinting at the imperfections of other previous

methods of constructing logs, it remains to point out

wherein Masscy's plan differs.

Friction is the principal cause of mechanical theories va- Difference of

rying so widely from actual experiment. In some machines |
"
present

one third is allowed for its effect, while the operation in

others is nearly suspended, and what appeared very plausi-

ble in theory, is found totally useless in practice. Thus the Friction trifling

friction on a rope long enough to extend beyond the eddy of

the vessel's wake would, in many circumstances, on the old

plan, totally impede the action of the rotatorf. Under this

impression,

• • Smeaton, in the account of hiS experiments on Sauniarez's log, in

the Philosophical Transactions, observes on this subject " Upon mak-

** ing up the account of this run, 1 found the number of rotations were

<* less by one full third than they ought to have been, compared with

** the former observations, which afford6d me a convincing proof, that

<* this instrument was considerably retarded in quick motions "

•f Smeaton, in the account of his expieriments in the work before

quoted observes : " During this run, 1 observed that the resistance of

*• the water to the line and plate was very considerable, and increased the

** friction
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impression, the friction in Massey's patent lo^ is reduced to

almost nothing by the following simple contrivance. The
whole log, consisting of the register, a, connecting cord, c,

and the rotator, b, is committed to the water, by a log line

of sufficient length to reach beyond the eddy of the vessel's

wake. As the ship moves forwards, the rotator, and cord,

c, between it and the register, revolve and set the wheels

into motion ; nor has the roughest sea been found to prevepi.

this action.

Rotator always 'Yhe rotator also, in this loff, is so constructed as always to
horizontal, , .

, ..... , •, r ^

preserve a honzontal position, by being made nearly of the

same specific gravity as water; which is effected by means

of an air tube passing through its centre: an indispensible

requisite, which no former machine possessed ; and for the

vant of which, they could not preserve that horizontal posi-

tion in fast and slow sailing, which is absolutely necessary ta

obtain any true result.

and accurately Another very important improvement consists in the con*
^ ' trivance for regulating the rotator, by which means every ro-

tator revoivt's once on its axis in passing the same space: aa

it was found utterly impossible to construct two rotators so

exactly a|ike as stated by Smeaton, without means of ads-

justment.

©eneral pro- To sum up the properties of Massey's patent loc, in a few
perties of this , -^ u iT i
jq_ words it may be observed,

1. It will give the true distance sailed, from steerage way,

to any velocity with which the swiftest sailing vessel cau

move.

2. It not only gives more accurately than the common
log the rate of sailing, but the actual space sailed through

since the last inspection.

3. It is attended with less trouble than the common log,

and no mistakes can possibly arise from the result it gives.

Another ad- It remains to point out one great and desirable advantage,

Li gmng us^a
^^^'^h may very reasonably be expected to resnit from the

use of this log, and that is, a more complete knowledge qf

** friction of the spindle so much, as to prevent it from beginning to

«« turn, till the plate had twisted the line to such a degree, that when it

*< did set a. going it would frequently run one hundred and fifry or two

*' hundred turns at once,"

*ha
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the cunents ia various parts of the ocean, which has hiihertoknowlcdge or

been very imperfectly attained; as it was not possible to
'^"'^'^^"^^'

know, with any certainty, whether the wide difference found

between the real distance, and that given by the common
iog^, was caused by the known imperfections of that method

of reckoning, or by the operation of currents.

Dr. Maskelyne, in the same work just quoted, further Remarks oft

observes: " There is another arg-iiment which adds much *^"* ^V ^i^-

, , „ .

°
, , r>

Maskelyni*
** strength to the loregonig ones, and greatly eniorces a

" uniform and correct length of the loghae, on board ajl

*' ships; that in many parts of the ocean, especially be-

*' tween the tropics, and near most head-lands, there are

*' considerable cunents, which must introduce a fresh er-

** rourinto the reckoning; and if this errour should happen
*' to combine with that already produced by a wrong length

** of the logline, as it may as well as not, it is not easy to

** say how far the total errour of the reckoning might go,

" or to what inconveniencies or dangers the ship might be
" exposed on that account. But if the just and proper

*' length of the logline were used on board of all ships,

•' they would be then liable only to the errours of the eta-

** rents themselves; and even these, as far as they are con-

** stant and regular, might be found out and ascertained,

** from the journals of several ships, which would then agree

'' much nearer with one another." And Smeaton observes, and Mr. 5'i«c*«

** that it is for want of a means of measuring the way of a ''^"*

" ship through the water, (and this compared with other

" check observations,) that the drift and velocities of the

'* principal currents have not already been determined.'*

Butadmittingtliecommon logline and glass were perfect-

ly uniform in each ship of a fleet, yet the result would still

be too erroneous to expect this very desirable knowledge of

the currents to be derived from a comparison of the several

journals. Massey's patent log holds out, however, more

than a probability of effecting this important end. It ap- p^^'ckoninR to

pears by a letter from Captain Whittle, of the Lord Nelson, Ne^rfoull<ilJnd

that he found the distance run from the island of Ila, to St. ^,*1'|^^ n'tes-^

John's harbour, Newfoundland, by Massey's log, to agree

with the known latitudes and longitudes of b«th places,

within *ight miles. Now had he sailed in company with se-

veral
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vera! Other ships, supplied with the same log, which had kept

tolerably well together during the whole voyage, and it had
been found (which is more than probable) that all their

reckonings corresponded with his; the difference between

the true distance, and the distance given by the log, might

with the greatest propriety be ascribed to the operation of

currents; the existence of which would consequently be

discovered, as far as related to those seas.

The importance of obtaining true soundings at sea must

be admitted by every seaman ; and it is rather singular, that

no other method than the common lead has hitherto been

brought into use; as its imperfections are very generally ac-

knowledged.

Many vessels have been lost, by depending upon the

soundings taken in the usual way. The difficulty of ob-

taining the true perpendicular, and the uncertainty as to the

exact moment when the lead strikes the bottom, upon which

the accuracy of the result depends, must always prevent the

possibility of obtaining the true depth, while the ship has

any considerable way upon her. Indeed, it has been acknow-

ledged by experienced seamen, during some experiments,

made at various times, in the river Mersey, that they could

not depend upon the common lead, when going five or six

knots in the hour, in ten or twelve fathoms of water. When
the depth is considerable, the vessel must be hove to, which

is an operation attended with great loss of time, and some-

times considerable injury to the sails; and during a chase,

this inconvenience must be particularly felt.

Massey's sounding machine is as great an improvement

upon the common lead, as his patent log is upon the common
log. A rotator on the same principle as that to the log re-

gisters the perpendicular descent of the lead, without any

respect to the length of line paid out, which, in the usual me-

thod of taking soundings, is the chief guide to the mariner

in judging of the perpendicular depth, and is apt to deceive

him much..

True soundings may be taken with this machine in thirty

fathoms water, without the trouble of heaving the vessel to,

although she may be going at the rate of six miles in the

hour. True soundings may also thu» be obtained in very

deep
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deep vater, where it is not possible to take them by the

common lead.

This sounding machine is on the same principle as the prinsiple ofths

log, for it is evident, that, if the end e of the register, a,
^aclmie.

(Jig 1) were projected into the water, and suffered to des-

cend, the rotator would follow, and register the exact depth,

as well in a perpendicular, as in a horizontal position.

But though the principle of the two machines is the same,

their construction necessarily differs considerably, as will be

perceived on reference to the plate.

Fig. 2 represents the sounding machine, a is the sound- Description of

ing weight, containing a register, 1, 2, with two dials: the *
'

hand of the dial 1 makes one revolution when the weight

has descended twenty fathoms, the other revolves once when
the descent amounts to five hundred fathoms. A rotator, 6,

similar to that attached to the log, communicates with the

wheel work of the dials 1, 2, by means of the rod c, on which

there are three universal joints, 3, 4, and 5. This rod is

supported during the descent of the weight, by the drop, cZ,

at the end of which is a fork, 6, and a friction wheel, 7-

When the machine is to be used, a sounding line is fiisten- Meihod oT

ed to the ring, e; and one of the vanes of the rotator Is slip-
""'"^

ped into the spring 8 : the rotator will then be in the position

indicated by the dotted lines, x. The indices must be set at

0, and the cover or lid,y^ be shut. The machine must then

be projected perpendicularly into the sea. As soon as it

readies the surface, the resistance of the water forces the

dotted rotator,^, out of the spring 8, and it assumes its

perpendicular direction as represented by the rotator />. As

the machine descends, it is evident the rotator will revolve,

and its motion be communicated freely past the friction

wheel 7, and the universal joint 5, to the wheel work of the

dials 1, 2, and thus indicate the space passed through in fa-

thoms. When the machine has arrived at the bottom, the

rotator, as it is no longer buoyed up by the reaction of the

water, will fall to the bottom, quitting the fork of the drop

d, which will also fall from its horizontal position, and in it«

descent, by means of the locking rod 9, prevent the rotator

from revolving as the machine is drawn up. When at the

bottom,
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bottom, the rotator will be in the position of the (dotted

lines y.

No mi>take This machine, simple in its construction, andscarcely more
can arise from liable to accident than the common lead, ascertains, with

the utmost precision, the perpendicular depth, by the mer«e

act of descent thvou^^h the water. No mistake can arise from

that common source of errour, the drift or lee-way of th«

ship during the time of descexit ; nor does an operation of

such importance depend upon the uncertain sensation caused

by the lead striking the bottom, on which the accuracy of

the common log altogether depends, and which, it is well

known, frequently and materially misleads the best seaman :

for though a thousand fathoms of line were paid out, in the

smallest depth of water, no inaccuracy could arise, as the per-

pendicular depth, at the point of heaving, would be regis-

tered on the index. The only inconvenience experienced

would be the additional labour necessary for hauling in the

excess of line. The most inexperienced person may use

this machine, without risk of errour, in the most turbulent

sea, and during the night.

The advantages already enumerated would render the

sounding machine of great importance; but there are other

properties of still more con«equence.

Farther advan- To heave a ship to, in order to obtain soundings, on a lee

*^*'^' shore, in stormy weather, is a very disagreeable operation,

attended with much trouble, and loss of way ; also with con-

siderable danger to the ship's sails; indeed, it would often,

under such circumstances, be attended with great hazard to

the safety of the ship. To avoid these unpleasant conse-

quences, the master sometimes adopts a measure, which he

conceives to be the less exceptionable alternative, by run-

ning on without sounding at all.

Sounding in To prove how much inconvenience and danger are avoid-

60 or 80 fa- ^^ by M'.issej's lead, it is enough to state, that soundings

gc)h™'^3\nots n^ay be taken in depth from 60 to 80 fathoms, while the ship

*ii hour.
is under way, at the rate of three miles an hour ; and as thf

rate of sailing may be still materially reduced, Avithout

entirely stepping the vessel, or altering her course, so may

soundings be had, to any depth required, while she is under

Iq
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In order more clearly to show the superiority of this ma- Its superiority

chine, and make it apparent, that the quantity of stray-line ^^^'"P '
'"'

yecred out does not at all affect the truth of the result: suppose

the common lead thrown from the mizea^hains of the ship,

which may be represented by the point a of the triangle ab c^

(fig. 3), and that the ship has moved forwards through the

space equal to the line b c, while the lead has descended

through the line a c; it is evident, that it is impossible, iu

his case, to ascertain the exact depth, as a quantity of line,

equal to a bt would be paid out, whereas the true depth is

equal only to the line a c, which is much less. But the case

is very different when the patent sounding machine is used,

as the operation ceases when it has reached the bottom; nor

is the stray-line, a by whatever its length, at all taken into

the account.

It has been found extremely difficult, and sometimes im- Takes accu-

possibie, to obtain soundings in very deep water with the
"^[^""j/.^jet'i'lf*

common lead, which may perhaps be thus accounted for.

The common line which is used for sounding, though, if left

to itself, it would sink in water, yet its descent would be

much slower than that of the lead, separately; it conse-

quently follows, that the lead must be so much impeded by

carrying the line with it, that when it does reach the bottom,

there will be scarcely any sensible check to enable the sea-

man to know the precise moment. Indeed, if he can ascer-

tain even this to a certainty, he still cannot depend upon the

truth of his soundings; for if there be the least drift or cur-

rent, the line itself will assume a curve, similar to that of

the hne of a kite in the air. These two causes will always

operate against the perfection of the common mode of

mounding.

After so fully describing the principle of the patent

sounding machine, it is scarcely necessary to prove, that it

is liable to neither of the foregoing objections; and it may

be sufficient to say, that,'as it will certainly find its way to

the bottom, if a sufficient portion of stray-line be allowed

to guard against its being checked in its progress, and

the certainty of its having reached the bottom may be as-

certained by the arming, there can be no doubt of the prac-

ticability
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tical)ility of its obtaining soundings, in any depth, and no
reasonable doubt of their conectnesi> when obtained.

From the construction of this machine, it might be ima-

gined, that the rotator would impede its motion through the

water, and that it could not descend so rapidly as the com-
mon lead ; but during repeated trials, in thirteen fathoms

water, in which the rotator was frequently detached, and the

lead suffered to descend alone, there was no difference per-

ceptible in the time of their descent, though an excellent

quarter-second stop watch was used during the experiment,

to detect any change. The following table shows how
very uniformly the times of descent corresponded with

the depths in fathoms, during a series of trials made on

the river Mersey, with the patent lead, weighing fourteen

pounds.

The manner of conducting these experiments was such as,

is deserving of perfect reliance. Two pilots, of well-known

ability and experience, were employed: one threw the lead,

and the other, the moment he found, by the slackening of

|he rope, that the weight had arrived at the bottom, cried.

* stop,' to a third person who held the watch.

Time of descent. Fathoms

i seconds

qL

3

5

5|

6

7

-z

3

4

8

8f
10

10

llf

Time of descent. Fathoms.

71 seconds 11|

lUn
71

-ik

7i
8

81

6

12

12i
13

13i
10

Taken when under sail, at upwards of five knots in the

hour.

Several captains and masters in the navy have made trial

of the log and sounding machine, and given very favourable

reports of their performance. Of these the two following

may be selected as specimens.

Sun
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SanJofef, I2th Dec. 1S06.

Having several times, and in different depths and rates Testimony of

of sailing, tried Mr. Edward Massey's patent sounding '''®P^^^°[|^J"

machine, which is, in my opinion, a most excellent inven- sounding ma-

tion, as correct soundings were gained in fifty-five fathoms, chine,

with a strong breeze, going six knots, by only passing the

lead to the quarter-boat, attaching a hand lead about thirty

fathoms from the machine, (which 1 think, is in such cases

necessary:) and about ninety fathoms of line out: at an-

other trial) to compare the old with the new method, going

five knots and a half, correct soundings were ascertained by

the machine in fifty-two fathoms, by passing the line to the

main-chains, when we could barely get the depth in the

old way, by carrying the lead to the spritsail-yard, notwith-

standing the immense length of a firft rate, and daylight

in our favour; and not even then, if we had not had know-
ledge of the depth nearly, that being a check o'- caution

not to give too much line off the reel, there being no time

to gather in the slack, which would be the case were we

sounding in an unknown place, by the old method. The
invention is the more valuable, as the process is the most

simple, the whole being understood, by seeing it once

in use.

I therefore consider it a valuable improvement in naviga-

tion ; as in frequent, and various cases, soundings could not

be gained without it. The advantages are many, such as in

chase, or being chased ; on a lee-shore, or doubtful of it

;

and to save time in running for the desired port*.

R. J. NEVE, Captain.

N. B. It will be necessary in the practice of the new

method of sounding, to have line of different sizes, in pro-

portion to the depth of water ; as by the ship passing at the

rate of eighl or ten knots, it will require the best of lines

to haul in the lead, and should be made of a much sufjerior

quality to those at present supplied to the navy.

• Tha honourable Navy Board have adopted the sounding machine

for the use of his majesty's navy, and have favoured the inventor with

an order for five hundred machines.
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H. 31. S. San Josef, in Torhay, \2th Dec. 1806^

SIR,

and of the log. In obedience to your orders, we have been particular in

attending to the use of Mr. Edward Massey's Patent Log,

and from every opportunity that offered during our cruize

we are strictly of opinion, that it has the merit of accom-

plishing the end for which it is intended. , .

On some trials made with it, and the common log, they

perfectly agreed, at other times they differed a little, but

last night bearingup forTorbay, with a run of eighty miles in

squally weather, there was a difference of nine miles : but

agreeably to our reckoning the patent log was perfectly cor-

rect; we therefore consider it an important improvement in

navigation, and the more so, as the instrument is simple

and easy to be generally understood.

The chief things necessary to be observed are to secure

the tow-line as near the surface as possible, to prevent the

machine from quitting the Water in an agitated sea, and fast

sailing, and not to be less than sixty fathoms long in a first

rate, to prevent it from being affected by the eddy of the

ship's wake.
^^Ve are, Sir,

Your most obedient humble servants,

R. J. NEVE, Captain.

THOMAS MOORE, Master,

To sir Charles Cotton, hart., viccadmiral oj" the red, ^c.

III.

Observations on the Problem respediing the JRadius of Cur-

vature. In a Letter from W. Moore, Efq,

To Mr. NICHOLSON.
SIR,

A. F the following observations on the problem respecting

the radius of curvature, should be found to deserve a

place in your Philosophical Journal, the insertion of them

will greatly oblige,

Sir,

Vour most obedierit humble servant,

W, MOORE,
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An attempt to shoiv, that the nature of the problem re- Problem re-

Specting the radius of curvature does not involve in it <Ae s pectin gt!»era-

consideration of second fluxions; hut that they are made to tuxedoes not

enter into the deflnitive expression as a matter of mere con- involve secon4

vemence.
uuaiuu».

Definition. If one end, O, of the thread A LD O, PI. vii,

fig. 4, be first fixed to the point O, in a curve LD O, concave

the same way, and afterward the thread be put about the said

curve so as to touch it in every part : then if the other end. A,

of the thread be tightly moved in the same plane with the

curve L D O, the said end. A, will describe a curve A BI,
called the involute curve to L D O which is the evolute :

and the right lines D B, O I, are said to be radii of cur«

vature.

It is evident from the method of generation of the curve

A B Ij that if at any point D, in the evolute L D O, the

string should cease to uiiwind itself and the radius DB con-

tinue to revolve about D, as a centre (see figure 5), the

circle thereby described would have the same degree of cur-

vature as the involute at the point B ; and that a tangent

drawn to either curve would be common to both. More-

over, because the said two curves, viz. the involute and

circle, have the same curvature at the point B, and their con-

tinuations one and the same curve, namely, the circle where

radius is D B ; the fluxions of the absciss and ordinate of

the one, will be equal to the fluxions of the absciss and or-

dinate of the other, and consequently the same will bold of

any other order of fluxions whatever. This being pren^ised,

let it be required to find a definitive expression for the ra-

dius of curvature of any curve, as A B I. For which pur-

pose let as usual the absciss and ordinate AC, B C, or the

curve A B I, be denoted by x and y ; also A Br:Z, and put

BE the corresponding ordinate of the circle MBN— i?.

Then the triangles Bum, BED, being similar, we have

B u : B m : : BE : BD ; ov x:z ::v: BU-—. Now this
X

expression is general ; but being in terms of the ordinate of

the circle M B N and unequal to B C, the ordinate of the

circle ; it cannot with convenience be applied to curves

whose equations are generally expressed in terms of theif

Vol. XXL—Dec. 1808. S
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rpectkig [he
'^*"" ordinates : we must therefore in order to adapt it io

radius of cur- practical purposes find a value for v, in such terms as shall

i':)vo[ve'^seco"°d
^^ <^onsonant to the characters in which the equations of

fluxions, curves are generally written, viz. those expressing the ab-

sciss and ordinate : in order to which, let the above expres-

sion be put again into fluxions, and made equal to nothing

(it being a constant quantity) and we shall have—_——
•*

'!ff=Q;andt;=
--'^'^^'' --TT^'^^' ; therefore, B D r:

t'z yxz^
'

. . „ ,— — —T-n r, another general expression in terms oi the
X X Z XX

fluxions of the arc, absciss and ordinate of the Involute—

=

but this, like the other is still inconvenient for practice;

yet the difficulty may be removed very easily by expunging

x: for put x^-\-j'zzz* into fluxions, and we get xx-{-yy

:z:zzi and g~ '
. — so that our last expression becomes

BD=-r#^ =_=ii4'-^.= t:?i^!42ll; the
X z—xz x^'x+jyx'^—Ar« X x^-yyx —xz

general value for the radius ofcurvature, when both the absciss

and ordinate flow inconstantly : but as all curves may be gene-

rated, either by the uniform increase of the absciss and incon-

stant variation of the ordinate; or by the uniform flow of the

ordinate and variable flux of vheabsciss ; we are at liberty to as-

sume the ilvst fluxion of either constant as it may suit our con-

venience ; and thus simplifying the expression, avoid the

trouble which would otherwise arise.—Thus, if i- be sup-

x^-^-y"^
*

posed constant, the expression will be —;-;;— ; and if^

V , ^ X -^ 1
—y-^ ' x^'+y'^ —yJ:

be made constant it becomes, >

—

^ ^ :t~ — XXX—X ji—y X X

It is to be remarked, that all those expressions for the

radius of curvature are strictly true and geueral
; yet being

in terms of quantities whose values would be extremely

difiicult to find, are not so applicable to practice as that

containing only the fluxions of the absciss and ordinate*

The entry of second fluxions into the definitive expression,

does
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floes not imply, that the nature of the problem necessarily

requires it : it arises from the particular artifice which is em-
ployed in finding the value of v, the ordinate of the circle;

and is a matter of mere commodiousness, suggesting no

other reason for their appearance, than that of a necessary

consequence of such a particular step.

Royal Military Academy, Woolwich^

Oct. 13th, 1808,

IV.

Essay on the Composition of Alcohol and of Sulphuric Ether,

By Theodore de Saussure.

^Continued from p. 231.

Sect. III. Analysis of alcohol by detonating its vapour toitk

oxigen gas,

JLn the preceding analysis I remarked, that alcohol, burn*
.j'f,g^j^^,jg^^£.

ing in a lamp under a closed receiver, diffuses a vapour, that thealcohol not

has an alcoholic smell ; it is very probable therefore, that ^"'^"^. '" *^*

.
preceding ex-

the whole of the combustible disappearing from the lamp periments.

does not burn. Accordingly I sought a process, that should its vapour de*

effect a complete combustion of the alcohol; and this I tonated.

found in detonating a mixture of vapour of alcohol and

oxigen gas over mercury, by the electric spark, in Volta's

eudiometer.

This process applied to the analysis of alcohol is some-
j^^-^^ ^ jjfjj,

what corapltx. It requires a knowledge of the weight of cult process.

the vapour of alcohol at a given temperature and pressure,

and the determination of the increase of volume of the oxi-

gen gas by the presence of the vapour. The experiment ^

must be conducted at a temperature exceeding 15° R. [O'G"

F.] to obtain sufficiently decisive results; and neither the

thermometer nor the barometer must vary during the course

of it, which requires practice and quickness in several of its

maoipulations.

S 2 J washed
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Method of I washed the inside of a large bladder with alcohol sevc-

eomputing the
^.^j times, letting the alcohol stand in it a long time, to take

dilatation of
, • . i • i

apourof alco- Up everj'^ thing soluble in it, that this might not affect the

^o'* expansibility. When this came out perfectly pure, the

bladder was three parts filled with atmospheric air, two

ounces of alcohol were poured in, and it was stopped with a

cock. The air contained in it was dilated by the formation

of alcoholic vapour. At the expiration of eighteen hours I

fitted to the cock an empty receiver intended to weigh the

air. The cock being turned, the dilated air passed alone,

without any liquid alcohol, into the receiver, which was

• weighed before and after, the thermometer being at 17° [68"

r.], and the barometer at 26 inches 9 lines during these ope-

rations and those that followed.

Twice repeat- By this experiment, repeated twice under these circum-
'^' stances, I found, that 1000 cubic inches of atmospheric air di-

lated by alcoholic vapour weighed 433'7fe grains; and 1000

inches of the air employed in the experiment weighed before

the introduction of the alcohol 424*5 grains.

Dilatation of
"^^ measure the dilatation the air had undergone by the al-

the gas calcu- coholic vapour, I employed the formula of Mr. Dalton, and

D k i^'lf r-
P*^ssed into a barometer a drop of alcohol, which sunk the

raula. barometer 20*5 lines, expressing the elastic force of the va-

pour in 'vacuo. Applying this result to the formula

—

—»
v—f

where p= 26 inches 9 lines, and /z= 20*5 lines, we find,

that, the volume of undilated air being equal to 1, it be-

comes 1'0682 by the conversion of alcohol into vapour; and

as 1'0682 : 1 : : 1000 : 936-14, it may be inferred, that 1000

cubic inches of atmospheric air alcoholized contain 936*14

loOOcub in-
of atmospheric air. These weigh 397*4 grains; and as the

cbesof alcoho' alcoholic vapour occupies the same space as the air dilated

weSi 3(3-38 ^Y ^^' ^^ follows, that 1000 cubic inches of pure vapour of

grs' ' alcohol weigh 433-78— 397*4 = 36-38 grs.

Vapours dif- I need not remind the reader, that, according to Dalton's
fuse themselvf s experiments, vapours diffuse themselves in the same quan-
in equal quaa- .

^ , . ,1^1 1 . 1 •

tity whatever tity through every gas, that has no chemical action on
the gas them*. I chose atmospheric air for finding the weight of

Atmospheric * ^ ^^^P^ atmospheric air ia contact with alcohol a long time in a jar

air very slowly over mercuiv. In five months the air had uiidergoneno sensible change,
altered by al-

y^^^ -^^ twelve it had lost -01 of oxigen gas.
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the vapour, because I could not employ pure oxlgen gas in

large quaiatity otherwise than at the point ofextrememoisture;

and if it had got dry, or if the external air had any way

penetrated into the bladder, there would have been some

errour in the calculation of the weight. I repeated the ex-

periment however with oxigen gas, and found only a trifling

difference, which I ascribe to the causes just mentioned.

To effect the combustion of alcoholic vapour, I prepared Alcoholic va-

alcoholized oxigen gas, by passing some drops of alcohol P""''"^'.''^

into a jar filled with oxigen gas over mercury. I afterward gas

withdrew the superfluous alcohol, that could not rise in va-

pour, by introducing dry unsized paper, and taking it out

through the mercury, repeating this operation till the paper

came out perfectly dry, and then emptying the dilated gas

into a fresh jar, I had previously satisfied myself, that un-

sized paper would not condense the vapour of alcohol.

This alcoholized oxigen gas was introduced into a Volta's would not de-

eudiometer filled with mercury, but 1 could not set it on fire
^o"^^"; ^Y the

by the electric spark. I was equally unsuccessful on adding

pure oxigen gas in various propovtions. The alcoholic va-

pour was too much rarefied in the oxigen gas to take fire,

"When I added a very small portion of hidrogen gas to the without a mix-

alcoholized oxigen gas, the electric spark produced complete ^"''^ °* hidro-

combustion of the alcoholic vapour. The same effect took
oralittleliauld

place, when I substituted- an inappreciable quantity of alcohol.

liquid alcohol instead of hidrogen gas. The vesicular va-

pours, produced no doubt by this alcohol, answered the pur-

pose of hidrogen gas: but in an accurate experiment this

addition of liquid alcohol was inadmissible, as it was impos-

sible to ascertain its quantity.

Accordingly to 500 parts by measure of alcoholized oxigen '^^^ expert-

^- 1 , , r-.vi Pi-i .
meat described.

gas I added 99*2, or near a ntth, ot hidrogen gas, and de-

tonated the mixture. The combustion, taking a mean of

three experiments, gave a residuum, which, being analysed

by lime water and by Volta's eudiometer, contained 342*59

parts of oxigen gas, and 46*69 of carbonic acid gas. I omit

the nitrogen, which was found mixed in a small quantity with

the oxigen gas both before and after the combustion, and

acts no part that can be estimated. 1 must pbserve, that,

when I opened the eudiometer immediately after the detona-

tiojfe
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tion, and while it was full of fumes, these were perfectly

void of smell.

Calculation of xhe 500 parts of alcoholized oxipren ^as contairjed before
the products. . , 5 ,• . .1 •

'
r i u v

. the combustion, according to the expansion ot alcohohc va-

pour, only 468*07 parts of oxigen. The alcoholic vapour

therefore and hidrogen gas added occasioned the disappear-

ance of 468'07— 342*59 = 125*48 parts of oxigen gas. Th^
liidrogen gas added condensed half its bulk, or 49*6 parts.

The 500 parts of alcoholic vapour therefore employed iri

tlieir combustion 125*48 — 49*6 ±: 75-88 parts, forming

46*69 parts of carbonic acid gus, and a certain quantity of

water.

If we consider the parts above mentioned as cubic inches,

and to 500 of these substitute their equivalent weight of

alcohol, we find, that 18*19 grs, of alcohol consume in their

combustion 75*88 cubic inches of oxigen gas, forming some

water, and 46*69 cubic inches of carbonic acid gas. These

results by a similar calculation to that made for the slow

combustion of alcohol, sect. Il, show that 100 parts of this

liquor contain

"Elements of Carbon t • • . • 43*82
ailcohol. Hidrogen..... i5-82

Oxigen 41*36

100.

These elements may be deduced from the following ex«

pression. Ten grains of alcohol consume for their combus-

tion 38*54 cubic inches of oxigen gas, the thermometer be-

ing at 28 inches and the thermometer at 10° R. [54*5° 1^.],

forming water, and 23*67 cubic inches of carbonic acid gas.

This analysis This analysis, in which the whole of the alcohol was con-
more aiccurate c;unied, must be more accurate than that made by slow com-
thanthefor- tt t , 1. ,11 n
mer. bustion, sect. II. I shall presently show, that a small quan-

tity of nitrogen is to be included in both.

Sect. IV. Examination of the loater produced by the com,"

bustion of alcohol,

Akohol in Boerhaave and Geoffroy observed, that the vapour
burning forms

^q^^^^ \y^^ the combustion of alcohol was water. Lavoisier

ak' ' '
'

' found
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found by means of an apparatus invented by Meusnier*,

that the weight of this water exceeded that of the alcohol

consumed. In this process all that is formed is not col-

lected, because this process is conducted in open vessels, in

which the air is continually renewed by a rapid current, that

carries out of the apparatus a considerable portion of the

vapour before it has time to condense. In burning 109 parts

of spirit of wine Lavoisier collected about ilG parts of wa-

terf . My analysis, sect. Hi, shows, that this aqueous pro- loo p. alcohol

duct should amount to 13-2 parts for 100 of perfect alcohol: Produce 132

but Lavoisier did not employ this, which would have af-

forded a result nearer to mine. As it is impossible to make
this comparison with accuracy, 1 contented myself with

examining whether the water produced by this process were

pure.

The water obtained from alcohol by the apparatus ofxheiyafer

Meusnier, or more simply by burning it in the open air un- examined,

der the mouth of a large glass receiver, which condenses

the aqueous vapours on its sides, so that they drop from its

mouth, has not the alcoholic smell observed in the product

of combustion unaer a close receiver, sect. Tl; because in

the latttr the alcoholic vapour is retained, while in theopew

air it is dissipated, leaving as a residuum only the less eva*-

porable fluid with which it was mingled.

This liquor is insipid : it has the same specific gravity as its propertias.

distilled water: it does not change the colour of sirup of

violets or of infusion of litmus : it is not precipitated by

acetate of barites, nitrate of silver, or limewater.

Two ounces of water obtained from the combustion of Residuum left

alcohol in the open air under the mouth of a glass receiver ^^ '*

were evaporated to dryness, and left as a residuum a thin

transparent varnish, that weighed | of a grain, and attracted

moisture from the air. The solution of this varnish in a

small quantity of water was rendered slightly turbid by oxa-

late of potash. The combustion of spirit of wine rectified yhe same bv

without addition afforded the same result. This residxium alcohol rectiiv

For a description of this appavalua see Lavoisier's Elfimens de Chi-

«ie, vol. 11, p. 189, tst. edit.

,

i LaToisier's (posthunnous) M6iaoires de Chimie, vol. il, p. 281.

appeared
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ed without ad- appeared to me owing in part to the lime and potash, which
' '°"'

T have found in the ashes of alcohol by other experiments.

They are held in solution by acetic acid formed by the com-
Thewatergrewbustion. This water, kept in a phial half filled with it,

after some months deposited a slight mouldiness.
Muria'icacid At the approach of muriatic acid this fluid diffuses co-
elicitsammo- . . . n^i n> ^ •

i. -i
•

niacal vapours P'^us ammoniacal vapours. J his eftect is more striking,

from it. when the water has been collected by Meusnier's apparatus,

because in this process the ammonia, or rather the acetate

of ammonia, has less time to evaporate. That I might not

be mistaken with respect to the nature of these vapours;

and to collect a part of the ammonia, which is volatilized

and lost in the atmosphere in proportion as the water is pro-

With this acid duced ; I poured a few drops of muriatic acid into the phial,

riatTof ammo- ^^'^^ '" Meusnier's apparatus is employed to receive the

nia. liquid formed by the combustion. After having obtained 4f
oz. of this water, which was thus mixed with muriatic acid,

I subjected it to spontaneous evaporation in a place where I

could not suspect the presence of any ammoniacal vapours,

and obtained a residuum containing 3| grs. of muriate of

ammonia, perfectly characterized by its crystallization and

other properties. It was at first mixed with a small quan^^

tity of muriate of lime and muriate of lead*: the deliques-

cent salt was separated by elutriation; and the insoluble

metallic salt by dissolving- the residuum in distilled water.

Greater part of J could not judge by this result of the quantity of nitro-

cal gas lost. fe^" contained in alcohol, because the vapour of muriatic

acid formed a smoke of muriate of ammonia, the greater

part of which escaped out of the vessel employed to receive

it.

The ammonia It is not probable, that this ammonia was owing to the
not produced ,. . fii-i /», ,ii-,i-
by the azote in combination oi the hidrogen oi the alcohol with the nitro-

tlie air. ggn of the atmospheric air, for it has been seen, sect. II,

that the latter was not condensed in the combustion of the

Lead dissolved The worm of my apparatus is of lead. In this case the water pro-

fromthe duced by the combustion of the alcohol held the metal in solution pro-

bably by means of acetic acid. The water thus obtained gave a black

precipitate with hidrosulphuret of potash, even when there was no mu-

riatic acid in the receiver; but it did not produce this effect, when it was

^collected froia, alcohol burned under a glass jar.

^Icoho
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alcohol. Besides it will be shown by more direct observa-

tions, perfectly free from objection, that alcohol contains

this element.

This result is of importance to the theory of fermenta-

tion.

Mr. Thenard had remarked*, that the nitrogen, which is
^^ote -?

an essential part of yeast, disappears in the vinous fermen- sential part of

tation. This element was not then found among the pro-
y^^^^'

ducts of this process, but we shall see, that it enters into the

alcohol.

The ammonia contained in the liquid formed by the com- The ammonia
hustion of alcohol appears to me neutralized by acetic acid, neutralized by

I have poured a few drops of potash into two ounces of this
^*^^ **^ ^^^ '

water. The alkali, which was in excess, was saturated by

carbonic acid, and slightly dried in the open air. I washed

the whole with alcohol, and th© decanted liquor afforded by

evaporation a very deliquescent salt, which had all the other

properties of acetate of potash, and weighed ]i grain.

All the trials I have just mentioned of the water obtained The vyate*

from perfect alcohol, repeated with water obtained from ^"'^ ^^^^

spirit of wine rectified without muriate of lime, gave the 1,(^1 contained

same results. They showed, that it contained ammonia, ammonia, ace-

acetic acid, and lime, and probably a little potash : but all
amr?,'robayy'

these substances were in such small quantity, that they i)otash, but in

could not have much influence on the proportions of oxigen,
n"i^porfa?Ke.

hidrogen, and carbon, assigned to alcohol by my last analy-

sis, sect. Ill, where I considered the fluid formed by burn-

ing it as pure water.

•Sect. V. Analysis of alcohol hy means of a redhot tube of

porcelain.

Several chemists have noticed with more or less accuracy Analysis of al-

the nature of the principal products afforded by alcohol in «^ohol by pass-

passing through a tube of porcelain heated red hot. They redhoT°'Sce^

have observed water, oxicarburetted hidrogen gas, and car- lain tube.

bon ; and lastly Mr. Vauquelin mentions a crystallized vo-

latile oilf : but they have not obtained from these products

* Essay on Vinous Fermentation by Thenard : Annales de Chimie vol.

XLIX, p, 294: or our Journal, vol. VII, p. 33.

+ Fourcroy's Chemistry, vol. VIII, p. 155: or English edition, p. 207.

a deter-
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Process de-

scribed.

Results.

Charcoal,

%vith a little

potash, lime,

and perhaps

silex.

Concrete es-

sential oil.

and a thick

brown oil, both
smelling strong

«f benzoin.

ON THE COMPOSITION OF ALCOHOL.

a determination of the number and proportion of the ele*

raents of alcohol. I have atteimptcd however, to attain a

knowledge of these by the same process.

Through a red hot tube of porcelain, glazed internally, I

distilled 2183 grs. of perfect alcohol. The products passed

from this tube into a glass worm* surrounded with cold wa-

ter, and thence into a small globular receiver, which retained

the liquid products, and allowed the gasaes to pass on to the

pneumatic trough.

The retort, which introduced the alcohohc vapours into

the porcelain tube, was kept at a temperature between 40*

and 50° R. [12-2° and 144° F.]. The distillation continued

twenty hours. I conducted it slowljs that scarcely any of

the alcohol might escape decomposition in traversmg eight

inches of redhot tube. From this process I obtained,

1. In the porcelain tube 4^ g's- of charcoal, which sepa-

rated in the form of a thin film rolled up like a scroll, and

several inches long. This charcoal, being incinerated in a

platina crucible, left about a grain of ashes, in which I dis-

covered, by lixiviation with water and solution in muriatic

acid, the presence of potash, lime, and an insoluble resi-

duum, which might be silex. Mr. Proust had already found

silex and lime in alcohol.

2. The glass worm was lined with the crystallized essen-

tial oil discovered in this process by Mr. Vauquelin. These

crystals presented themselves to the naked eye in the form

of thin, transparent, white, and yellowish scales: but with

the microscope some of them exhibited quadrilateral prisms

with diedral summits. They are very soluble in alcohol

;

and the solution becomes milky on the addition of water, if

the alcohol be not too abundant. These crystals, as well as

a very tliick brown oil with which they are mingled, and

which is scarcely volatile at the common temperature, have

a strong smell of benzoin. The weight of these two oils

collected and added together, both in the worm and in the

receiver, amounted to 4 grains. The receiver contained but

half a grain.

When I used a leaden worm, the liquor passing through it held

some lead in solhutioa.
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3. I found in the receiver, beside this small qnantity of Water with a

oil, ig6 gTS of colourless water, the specific gravity of whicli
^'"'^ ^'^^'^'

svas 0-998, indicating a mixture of igSj g-rs of water, and

2f grs of alcohol. These 2| grs therefore are to be deducted

froni the :2183 subjected to analysis.

The water 1 have just mentioned had a smell both ofs"idlingof

benzoin and of vinegar: it reddened sirup of violets, and v^le^a" ^red-

infusion of litmus: it difTused ammoniacal vapours at the dcning blue

approach of muriatic acid: it was not precipitated by lime tin"^an"moniJ
water, or by nitrate of uiercury, but was rendered slightly cal vajjour*.

turbid by nitrate of silver. This circumstance, added to the

smell of benzoin, led me to suspect the presence of benzoic

acid.

To find the quantities of the foreign principles contained Analysed,

in this water, I added it to a similar liquid obtained by the

same process in another trial, and divided the mixture into

three parts of 100 grs each.

The first, evaporated to dryness in the temperature of the it left on ^a-

atmosphere, \ej't at the bottom of the vessel a transparent P'*"'»<-"" ^

. . . .
slight re-i-

varnish incapable of being weighed. duum,

The second portion was mixed with crystallized carbo- witli carbonate

nate of potash, which dissolved in it with effervescence. The " i
•"'''«" ener-

solution, evaporated to dryness, left a residuum, on which ed acciatc,

I poured alcohol. The decanted liquor left by evaporation

« white salt, which on exposure to the air speedily resolved

itself into a fluid, except an infinitely small quantity of a

salt in stellar crystals, resulting probably from a union of

the potash with the acid that precipitated the nitrate of sil-

ver. The saline substance that deliquesced was acetate of

potash. Its quantity in the dry state would have been for

the 196 grs of liquid I examined 0*9 of a grain, which in-

dicates 0-55 of a grain of glacial acetic acid in the whole

aqueous product of this analysis.

Lastly, the third portion was mixed with muriatic acid, and with mtin-

to saturate the ammonia. This mixture furnished by eva- ^"^, "'
'^'

f^'^'*^

acetate o£ am-
poration crystals of muriate of ammonia, but the quantity moaia,

was too small to be weighed.

From this examination the 193| grs of water obtained Its coateuts.

from the decomposition of the alcohol by a red hot tube

contained acetic acid in excess, aniraouia, and probably ben-

zoic
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zoic acid : but as the weight of all three tof>ether amounted

to about -^^-^ only of the fluid that held them in solution, it

may be considered as pure water, without any risk of errour,

in an analysis like the present.

Oxkarburetted 4. The oxicarburetted hidrogen gas, the barometer being
hidro^en gas.

^^ ^^ inches, and the thermometer at 17° R. [70j° F.],

occupied the space of 7199 cubic inches ; and weighed, the

day after it w,is collected, taking a mean between the weight

of the gas that came over at the beginning, middle, and

end of the process, 17S6-6l grs*. Though the heat of the

tube 'lid not perceptibly vary, the gas obtaiticd at the be-

ginning of the experiment was lighter, and contained less

C5ri*Dn, than at the end. This was owing to the charcoal

deposited by the alcohol accumulating gradually in the

tube, and reacting on the fluid that was decomposed in

proportion to this accumulation. However slowly I con-

ducted the distillation, I could not prevent the gas from

carrying over with it pretty copious white fumes, the weight

of which I could not directly calculate, jmd the loss of

which occasioned a deficiency in the result^ of the analysis.

These fumes smelled of benzoin; and appeared to me to af-

, ford on condensation similar products with those collected

in the receiver, namely, a great deal of water, and a very

small quantity of oil. The latter could only be in very

small proportion ; for, on detonating the gas immediately

after its developement, and while these fumes were sus-

pended in it, I did not obtain more carbonic acid gas front

the combustion, than when it was detonated after the fumes

bad been condensed in the water under the jars. The un-

Composition of * At 28 inches of the barometer therefore, and 10° [54|*'] of the

the gas affected thermometer, 1000 cubic inches of this gas weigh 266 grs. This result

by the manner
^,j^^^^ ^ j-^,,^ ^^^^ ^^^^^ ^f ^^ Cruikshank, who makes it 237 in the

ot conductrnj; . . , ,. . , - • , .

the process.
^^^^ circumstances. I have performed this experiment three times,

changing the diameter of the tube a Httle, and likewise its inclinatioa

in the furnace, and each time 1 found a perceptible difference in the

\veight of the gas and its composition. But the sum of all the pro-

ducts, in each of the experiment?, afforded siniilar results for the

composition of alcohol. Thus it appears, Ihat we should be liable to,

considerable errour, if we did not compare together all the products of

each expeiimeat.

certainty
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certainty left by the composition of this vapour however
can affect only an 11th part of the alcohol subjected to ana-
lysis.

On adding together the weights of the immediate pro- ^nmediate pro-

ducts of the whole process, we find, that 2180*5 grs of al- coiuposhi'o^nS

cohol afforded the alcohol.

Gas 17S6-61 grs

Water 193-50

Oil 4

Charcoal 3*25

Ashes 1

1988-36

Deficiency from fumes, chiefly aque-

ous 192-14

2180-5

Analysis of the oxicarhuretted hidrogen gas.

The 7199 cnbic inches of this gas contained no carbonic Analysis of the

acid gas. They were collected in eighteen jars, all of o^'^arburetted

which were examined eudiometrically. I shall give here

the mean of these eighteen analyses, deducting the atmo-

spheric air contained in the vessels previous to the distilla-

tion. With 100 parts of the oxicarburretted hidrogen gas

were mixed 200 of impure oxigeu gas, consisting of 190

oxigen and 10 nitrogen. The mixture inflamed by the elec-

tric spark left for a residuum some water, and a mixture of

carbonic acid gas, oxigen gas, and nitrogen gas, occupying

together the space of 156-5 parts. These were washed with

lime water, and analysed afresh by Volta's eudiometer, add-

ing to them hidrogen gas. I thus found, that they con-

tained

Carbonic acid gas 78

C xigen gas 65*93

Nitrogen gas 1 2*57

156-5.

These
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These results show, that the 124*07 parts of oxigen gas,

w])ich disappeared to eftlect the combustion of 100 paiis of

oxicarbiiretted hydrogen were employed to form 78 parts of

carbonic acid gas, and to burn (124'07— 78) X 2 rz 92*14

parts of bidrogen gas belonging io the oxicavburetted hi-

drogen gas. Thus we find, that 100 parts of the latter

contain 2*57 parts of nitrogen gas. If by the rule of pro-

portion we estimate from this the results of 7199 cubic

inches of oxicarbu retted hidrogen gas, weighing 1786*6

1

grs, we shall find, that they would have produced by their

combustion 5615-2 cubic inches of carbonic acid gas, con-

taining 945*59 grs of carbon ; that the oxigen gas would

have burned 6633*2 cubic inches of hidrogen gas, weighing

212*44 grs; and lastly, that the whole of the oxicarburetted

Analysis of the hidrogen gas contains 1S5 cubic inches of nitrogen gas,

hkliogea gas.
^eighmg 76*77 grs.

If we add together the weight of the elements just cal-

culated, we shall have, in 1786*6l grs of oxicarburett^ hi-

drogen gas.

Carbon 945*59

Hidrogen 212*44

Nitrogen 7677

1234*80

Deficiency 551*81

1786*61,

The residuum of the combustion of the oxicarburetted

hidrogen gas appeared to me to be nothing but water, ex-

cepting the carbonic acid gas and nitrogen, that have been

mentioned. Thus the deficiency we find on adding toge-

ther the elements of this analysis xiiust be ascribed* to the

elements of water, which existed in the oxicai-buretted hi-

drogen gas not in the state of water or aqueous vapour, but

in a state in which they were united and as it were con-

founded with the other principles of this gas. If we substi-

tute for this deficiency therefore the elements of 551*81 grs

of water, we shall find, that the 1786'6l grs of oxicarbu-

retted hidrogen gas are composed of

Carbon
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Carbon ••• 94:5'59 Its constituent

Oxigen 485-59
'"""^'"-

Hidrogen 278*65

Nitrogen 76'77

1786-61*

To come at the whole of the carbon contained in the Carbon in the

2180-5 grs. of alcohol I decomposed, we must add to the
^^*^^^'^''

^if5'59 grs. of carbon in the inflammable gas the 3| grs.

from the charcoal found in the porcelain tube, and that of 4
grs. of oil which might amount to about 3 grs. These added

together make 951 S-i; and thus 100 partsof alcohol contain

4t3'65 of carbon.

To find all the oxigen of the alcohol, we must add to the Oxigen in the

285 "59 grs. of oxigen belonging to the inflammable gas the
^'<^®^°^'

oxigen of 193 '5 grs. of water in the receiver adapted to the

worm. Thus the sum of oxigen was equal to 485*59+ 170*28

rz655*87 grs. From 100 parts of alcohol therefore we should

have 30' 12 of oxigen.

To obtain the whole of the hidrogen of 2180*5 grs. of alco- Hidrogen ia

hoi, we must add to the 278-66 of hidrogen found in the oxi- ^^® alcohol,

carburetted hidrogen gas the hidrogen of the 193*5 grs. of

water collected in the receiver, and the hidrogen of 4 grs. of

oil, which might be about 1 grainf. The sum of these is

302*88 grs. ; so that 100 parts of alcohol would have furnished

13*89 gi's. of hidrogen.

Adding to these elements the quantity of nitrogen I found Nitrogen and

in the inflammable gas, and lastly that of the ashes obtained ashes.

• This gas therefore contains in 100 parts by weight.

Carbon 52-9

Oxigen 27-2

Hidiogen 15'6

Nitrogen 4 3

100.

•f-
This oii does not make the five hundredth part of the weight of the

alcohol I decomposed : so that in the present analysis, which is meralf

jn approximation, I might have neglected this product; and there-

fore it is of Utile consequence, whether the composition.! ascribe to it

be just.

by
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by the incineration of the charcoal, we find, that 100 parts of

alcohol produced.

Sum of these. Carbon 4>3 65

Oxigen 30-12

Hidrogen 13-89-

Nitrogen 3-52

Ashes 0-04

S>1 22

Loss 8-7S

100.

Deficiency to I noticed at the commencement of this analysis, that this

be supplied. Jqss was owing to fumes that contained a great deal of water,

and an infinitely small quantity of oil, carried into the pneu-

matic trough by the oxicarburetted hidrogen gas. If for this

los^ we substitute 8*78 parts of water, we shall find, that 100

parts of alcohol contain.

Keal propot^ Carbon 43 '^5

<i""^°^^^« Oxigen 37-85
dements. .

^
Hidrogen • • • • • • 14'f)4

Nitrogen 3*52

Ashes 004

100-

Kesults ap»ee "^^^ results of tiiis analysis are nearly similar to those I ob-

iwith those iii tained by the detonation of the elastic vapour of alcohol in a
^*

* Volta's eudiometer, section III, setting aside the nitrogen,

which I could not calculate in that process, and which re-

mained confounded with the water in the state of ammonia, if

not almost wholly with the 4r36 parts of oxigen, which that

analysis ascribed to the alcohol. If from these 41*36 parts of

oxigen we substract the 3-52 of nitrogen we have just found,

the two analyses will agree better than could have been ex-

pected from such a complex process.

Alcohol recti- ^ analysed by means of a re.d hot tube spirit of wine recti-

fied atone gave ficd by simple distillation, and found no difference of impor-
eimilar results.

^^^^^
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tanco bet-.veen the two results, when I deducted the quantity

of water in this spirit calculated from its specific gravity.

(To he concftided in our next.

J

V.

Description of an improved Mode of constructing Muffles for

Chemical Purposes, by Mr. Edmund Turrell, A"^o. 40,

liaxvstorue- Street, Gosxodl-Stieet Road'*'.

.AV^ING experience] much inconvenience in the common Common

mode of moulding mufiles on wooden blocks, for the use of [1]° niuffleTiu^

chemists, enamellors, Sec, I beg leave to lay before your coiiTeiuient.

praise-worthy Society, an -improved method, possessing the

following advantages: namely,

First, By this new method of moulding muffles, coarser and Advantages of

cheaper materials may*be used than can be ernployed in the

common mode; and which also gives them the valuable pro-

perty of resisting a greater degree of heat.

Secondl}', That much time will be saved by this injproved

method of manufacturing them, must be allowed, when the

two modes are compared.

Thirilly, The certainty of making them without cracks or

flaws, and with coarser materials, will appear obvious, when it

is considered, that by this improved method, they are inter-

nalhj moulded instead of externaUij ; by which means the

strength of the operator may have its full effect, in firmly

compressing the composition into the mould.

In the old mode, the workman, after having spread Disadvantages

the composition upon a cloth, guessing at its thickness,
'^^

bends it over the block in the best way he can; and by thus

disturbing the composition, he must needs make many cracks

and flaws, which can be but imperfectly closed in smoothing

the surface of the mufiHe while upon the block; the evil con-

sequence attending which is, its being subject to fly or crack

• Transactions of the Society of Arts, for 1807, p. 38. Ten guinea*

were voted to Mr. Turrell for this invention.

Vol. XXL—Dec. 1808. T when
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tvhen exposed to a great heat ; and it will also be plainly seen,

that, in the old mode, a great disadvantage is felt by the sides

of the muffle, while in its wet state, hanging from its centre,

which also tends to crack it, as there can be nothing applied

to assist it in this case, but by employing a greater proportion

of cohesive clay in the composition, which, however, produces

little if any advantage; whereas in the mode which I have

invented, this fault is entirely obviated, and the composition,

by its contraction in drying, assists the extrication of the muf-

fle from the mould.

Farther advan« Fourthly, With respect to simplicity, this new mode will

tagesofthe ^^ found to possess a very great advantage, for a boy of
new method. ^

u f , . , ., -

twelve years oi age may be taught to make them m a very

short time.

The fifth advantage of this improvement, and of equal con-

sideration, is the cheapness of the article; the price of which

has been reduced nearly one third to the consumer; and

when the superior quality of them is taken into consideration,

it may fairly be said to be one half. I mean, when regard is

had to their superior quality; and that the muffles may be

used over again when broken and ground, with a much less

proportion of cohesive clay than in the old mode; and this

1 conceive to be no inconsiderable advantage; for it is

well known, that when the old muffles or broken crucibles

can be used without much fresh clay, they are far superior to

jiew materials.

Sixthly, The muffles made in the old wa"y are seldom of

equal thickness ; whereas those made according to the method

, Avhich I have the honour to present before the Society, will be

found to possess that necessary quality in perfection ; for, if

a hundred are made from the same mould, they will be all of

the same thickness.

Description of the Moulds and Implements,

Description of ^^^ ^'^^^ mould for this purpose is a tin one, Plate "VTII,

the method of flg, j^ vvhich may be made from a piece of tin the size of the

MHffles. arch, being bent so as to form such a concavity as may best

suit the purpose to which it is to be applied. This being done

two square pieces of tin, a a, must have jiu arch cut out of

them,
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th^m, of such a size that the diameter thereof may be about Description of

three fourths of an inch less than the diameter of the concave making the

piece before stated ; these, being soldered to each end of the muffles,

first- mentioned piece, will form a stand for the hollow part of

the mould, and the thickness of the muffle moulded in this

will be exactly determined by the edge at each end. A piece

of hollow tin, b b, may be soldered along the top edge of the

mould, to form a better resistance to the great pressure with-

in. The next part of this mould is a flat piece of tin, fig. 2,

cut exactly to fit the inside of the mould,^ the use of which is,

to form a solid back to the muffles used for chemical pur-

poses.

The second tool for this purpose is a piece of sheet brass,

fig. 3, about six inches long and one broad, which, being bent

in a semicircular form, and screwed to a piece of wood ex-

tending beyond its breadth about an inch, is used for cutting

the small airholes c (fig. 11), in the aforesaid muffles.

The third is the tool or frame, fig. 4, for preventing the

contraction of the muffles in drying, which is made of fonr

pieces of beech, about three quarters of an inch broad, and

half an inch thick ; the length must be adjusted to the mould

of the muffle; two of these being laid parallel within the in-

side of the mould, and being joined across by the other two,

the ends of which should extend so far beyond the outer edges

of the other two, that they may rest upon the edges of th»

muffle mould, and thereby prevent its falling into the mould.

The fourth is the tool for spreading the composition into

the moulds, which is formed of iron or steel, (fig. 5), about

thirteen inches in length, one inch apd a half broad, and

about one eighth of an inch thick ; its face under h being

rounded in such a manner, that its curve may exactly fit the

inner curve of the muffle mould, (fig. 6, is a section of it).

This should likewise have a point or tongue, extending frorpi

each end, long enough to be bent in the form of a bricklayer's

trowel, and by the wooden handles which must be put on,

hanging down, it will be found, that, as it is moved either

backwards or forwards, it will always present an edge to smooth

the composition, and condense it in the mould.

The fifth is a frame {d of), fig. 15, of which-the bottom and

T 2 farttieit
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Description of farthest side are only shown, and in which frame the tin
the method of

i i /• , • t i
• i . . i i • •

jnakiee the - "lould, ng. 1, is placed, simply constructed by jommg two

muffles, pieces of wood, the one as broad as the bottom of the mutile

mould, and having two narrow grooves (e e), cut in it, so that

the edges of the tin mould may be confined therein. Th«
•«' other board, being joined to this at its edge, should come up

»o high asjust to be under the edge of the mould.

The sixth is the tool for cutting the muffles of different

lengths (fig. 7)> find is made of a piece of wood, to the end of

which is fixed a thin piece of brass {f), which, extending

about one inch and a quarter beyond the top of the wood, is

bent at right angles, and made thinner at the end, that it may
the more conveniently cut the muffle. Under this piece of

wood is used another straight piece (^), with two steady pins,

which, being shifted at the will of the workman, will cut them

of any length.

The seventh ia the mould for formiijg the bottom of th»

close muffle (fig. 8), which is made of a mahogany or oak

plank, about sixteen inches long, ten wide, and about three

eighths of an inch thick; upon tliis is fixed a ledge on each

side, one inch broad, and nearly half an inch tliick, and at

each end a ledge of the same kind is placed, at such a distance

as is best suited to the length of the bottom required. Fig. 9

and 10, are circular moulds for muffle bottoms of dial plates.

Fig. 11, a complete muffle standing on its bottom. Fig. 12, a

roller for rolling the composition in the first mould. Fig. J 3,

a tool for making small holes in the muffle.

The usual composition for making muffles is as follows: viz.

two parts pipe clay and one part sand, such as is used by th«

bjicklaycrs, sifted, and mixed together to a proper consist-

ence; this is very expensive, on account of I he high price of

pipe clay, which is about-ten shillings the hundred weight,

whereas ! employ in my improved mode of making them the

coarser kind of Stourbridge clay, which can be had at the

glass-houses, in the ground state, for six shillings the hundred

weight; and this I sift also, to separate the finer part, which f

fmploy for making other smaller articles necessary in my bu-

siness; using o-hly the grosser or coarser part for miiffles, to

which I add one eighth part only of pipe clay, mixing thein

well
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well together with water, sons to form a mass of a pretty thick Description of

consistence. The tin mould being first greased, I place it in ,ijakjn« the

the frame, fig. 1.5, shown under fig. 1, and having spread the muffles.

composition in the meuld, and smoothed it with the spreader,

fig. 5, till the mould is quite full, the flat piece of tin is then to

be well greased, and thrust in at one end of the mould, and

the back of the muffle is then ftjrmed by spreading the com-

position, and firmly pressing it against the part already form-

ed. The next thing to be done is to cut the holes in the sides

of the muffle, which is done by pressing the semicircular cut-

ter, fig. 3, into the sides thereof, while it is yet wet, and bring-

ing the piece out entire: the tin mould must now have the

frame, fig. 4, put on, to keep the sides of the muffle from con-

tracting; and being set up endwise, and a little inclined, it

mu^t bfi dried in the sun, until it has shrunk sufficiently to

le9.vethe mould, after which it must be completely dried and

burned in the usual manner.

The composition of the smaller implements, or muffle bot-

toms for dial plates, for the mould figs. Q and 10, is made of

the finer part of the Stourbridge clay, with a small propor-

tion of pipe clay.

The rings are made from two parts of Dutch black lead

pots powdered, and one part of pipe clay. I have made re-

peated trials of English black lead, in various states, as a

substitute for the Dutch black lead pots, but without finding

it to answer properly.

Should any difficulty appear in any part of my process, I

shall be happy in attending the committees, and performing

the whole operation before them, whenever chey shall be

pleased to appoint, when the great simplicity and advantage

jvill appear evident.

I am, my Lords and Gentlemen,

Your most obedient and respectful Servant,

EDMUND TURRELL.

No. 40, Rawstorne-street, Goswell Road,

April lOM, 180().

To the Members of the Society of Arts, &p.

Certi-
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Certificates from Messrs. J. Haynes and Son,Westmoreland

Buildings; John Kelly, Hooper-Street, Clerkenwell; John

Foster, Author Street, St.Luke's; and William Foster, Author

Street, St. Luke's, states, that they have been in the habit of

using Mr. Turrell's nnififles for upwards of twelve months,

that they are greatly superior to any they have hitherto been

able to procure; and that it is their opinion their durability

may be completely attributed to his improved method of

moulding them.

VI.

Considerations on the State in which a Stratum of nonconduct-

ing Matter must be, when interposed between Txco Surfaces

endued with opposite Electricities : by A. Avogadro, Cor-

responding Member of the Academy of Sciences at Turin*,

SECTION I.

State of anon- A HOSE learned natural philosophers, who have lately

conductor be- gtudied with so much success the mechanism of the forces,

ductorsnot'suf-
^^^^ electricities of the same or opposite kinds exert on each

ficiently exa- other, either in conducting substances, or through noncon-
aiined. ductors, have not paid equal attention to the facts, that may

lead us to some knowledge of the state of the insulating

substancef through which these forces act; particularly when

it is interposed between two electricities of opposite kinds,

that mutually support each other by their attraction. Yet
ii such facts exist, they might lead us to consequences of

great importance to the theory of electricity, In reality the

circumstances I have just mentioned, the interposition of an

insulating stratum between two bodies endued with opposite

electricities, is of great extent in electrical phenomena : it

MOt only takes place with respect to substances made to ap-

proach each other expressly for this purpose, and in charg-

• Journal de Phisique, vol. LXIII, p. 450.

•f In this paper 1 employ the term insulating as synonimous with what

Is commonly called nonconducting, or electric per se,

ins
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ing the Leyden phial, or a plate of a j^lass, which in fact Is Lcyden phial,

nothing more than a method of bringing the two coatings

nearer together than could be done in the air: but it intro-

duces itself generally into all the electricity of conducting A general cas?,

substances, as is easy to be observed ; for every electrified

body is surrounded with other bodies more or less distant, on
the surface of which, according to the established princi-

ples, the electricity of the former body can only occasion an

opposite electricity by acting through the intervening stra-

tum of air. We may truly say, therefore, that there is no

electricity but has opposite to it the contrary electricity, with

an intermediate insulating stratum.

On the other hand, were we once convinced of the insula- Electricity not

ting: stratvira in these circumstances beinjj in a peculiar state, an inherent..... . . .
quahty hke

distinguishing it from a simple medium through which the gravitation.

electric forces exert themselves, it is natural to suppose,

that a more attentive examination of this state would give

us some idea of the manner in which those forces exert

themselves, which the labours of philosophers have hitherto

only confirmed; but wiiich, according to all appearance, are

not to be ascribed to an original property inherent in the

substances that exert them, as has been asserted with great

probability in respect to the Newtonian attraction of matter

in general.

Now reflecting on certain facts, that Symraer, Cigna, Facts leading

^ . ,r , ,1 , . ,
1- 1 1 t ^1 • toaknowledfe

Beccana, Volta, and others have estabhshed by their expe- ^f j^e state of

riments, it has seemed to me, that we might deduce from the noncon-

them some inferences relative to the state of the insulating

stratum in question. The object of the present paper is to

detail the ideas, which these facts have suggested to me.

Sect. II. The fundamental experiment*, which first Fundamental

• The facts adduced in this and the following section are not new

;

neither indeed are the refiettions accompanying them wholly my own.

jEpinus, Haiiy, Volta, and others, have already given them at least in

part, and in a form more or less resembling that in which I exhibit them;

but perhaps they have not paid them sufficient attention in general. I

have thought it necessary, to resume this subject in a somewhat more

extended way, as an introduction to the ideas that constitute the princi-

pal object of this memoir, and which 1 begin to lay before the reader in

«ectioa IV.

presents
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experiment
when two non-

conductors
charged with
opposite elec-

tricities come
together, the

electricities dis'

appear.

But it is not

destroyed.

presents itself in this branch of electrical science, is the fol-

lowing. When two insulating bodies, or one insulating and

one conducting body, the surfaces of which are endued with

opposite electricities, come to be applied to each other by

then- surfaces, the electricity of both seems to disappear.

We no longer find any signs of it, or at least if any sign of

either kind of electricity remain, they may easily be deprived

of this surplus: but then if we endeavour to separate these

two bodies, we find, that they adhere together, which proves,

that all their electricity wa^ not really destroyed; and if we
overcome this resistance, and actually separate them, we

shall find, that each of l^hess bodies again exhibits signs of -

that kind of electricity, which it possessed before'they were _

brought together. These phenomena however are not to be

observed in all their simplicity, except with insulating bo-

dies of a texture sufficiently thin tp be incapable of an elecr

trie charge; and such as have a kind of communication be^-

tween their surfaces, as with two ribands for instance, or

two silk stockings, or one of these and a piece of Insulated

tin foil. I shall not here enter into the particulars of these

experiments, which may be seen in Priestley's History of

Electricity, Mr, Syramer's communications to the Royal

Society, Mr. Cigna's paper in the 3d vol. of Miscellanies of

the Royal Society of Turin, &c.

Only a particu- Before I introduce this fact into the examination, that

lar case of an constitutes the principal object of this paper, it may not be

generallaw^*^ amiss to show, that it is merely a consequence of the known
principles of electricity, a particular case of a law, the gene-

rality of which is at present acknowledged.

The thinner ^^ ^^ known, that one kind of electricity is capable of be-

the interposed jng so much the more condensed on a surface in proportion

the ^® ^^^ proximity of another surface endued with the con-

trary electricity, the attraction between the two kinds of

electricity in this case surmounting with more advantage the

repulsive power, which opposes this condensation in each

kind of electricity. It is known likewise, that for this rea-

son the coatings of ^ Leyden phial a i acquire much
greater quantities of electricity than bpdies of equal surfa-

ces electrified in the air ; and it is a pract.cal truth long

known, and depending on the same principle, that the

strong'

opposite elec

tricities.

I-eyden phiah
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phials, panes of glass, &c., have so much the greater capa*

city for a charge, otlier circvinistances being equal, in pro-

portion as their thickness is less.

This admitted, let us suppose, that the surfaces of cur Caseef twja

two ribands, endued with opposite electricities, are gradu- P^^^l"^^^^^*

ally brought nearer to each othc*, keeping them parallel.

The repulsive force of each of these two electricities will

render itself so much the more perceptible, and they will

have so much the less tendency to be conveyed away by the

surrounding bodies, as their distance is diminished ; because

the attraction between the two electricities will become so

much the greater: and when at length the surfaces are

brought into contact, th^ attraction having become as it

were infinite, these electricities will no longer tend to fly

off, but will remain as if they did not exist with respect to

other bodies, whatever intensity they had before, since this

intensity was limited, and the repulsion ai'ising from it was

also limited.

Thi^ may be exhibited in another point of view. When Charged pliOa

we charge a plate of glass, the electricity produced on the °^g^*s*-

interior face of the coating opposite that which is electrified

directly has no tendency to fly off, because it is perfectly re-

tained by the attraction of the electricity of the latter coat-

ing; an electricity which, according to the principles of

Coulomb and Haiiy, to produce this effect must be con-

ceived somewhat greater, than that which is produced on

the opposite face gf the plate, The electricity of the face

electrified dii-ectly is on the other hand perfectly retained by

that of the opposite face, with respect to the portion equal

to it : and it is only its excess that has a tendency to be dis-

sipated, and requires the resistance of the air to retain it.

Now Hai'iy has already observed, that this excess, according

to the theory, must be so much the less, in proportion to the

thinness of the plate; and that it would be nothing, if the

plate were infinitely thin, or in other words nought. Nei-

ther of the two electricities then, that compose the charge,

would any longer tend to fly off; they woxild become insen-

sible, This is precisely the case of the electricities of our

pvo ribands, considered as coatings of the stratum of air at

first
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first interposed between them, and which becomes nought

by their contact.

The two elec- There is nothing here at which we need be surprised, ex-

stroyed by the cept, that the two electricities are not destroyed by the con-
eontact.

. ^^ct, where nothing appears to prevent their mutual attrac-

tion from exerting itself. But we may suppose, that this

attraction is sufficiently satisfied by the mere contact, that

this contact serves instead of actual communication, and

that it neutralizes the two electricities, as communication

itself would do : for it is sufficiently proved, that this does

not take place, and that the two electricities still belong to

the two faces separately, since they immediately manifest

themselves when the two surfaces are again separated so that

a fresh stratum of air is introduced between them. The
resistance we experience in this act of separation is like-

wise an effect of the two subsisting electricities, the mutual

attraction of which necessarily opposes a separation of the

surfaces, which carries with it that of the electricities.

Why the phe- j^. -g ^^^^ ^^ perceive however why we cannot observe these
nomenarannot

, , , ^- i v r ^i

uke place be- phenomena between two conducting bodies; tor as the con-

tweentwocon- ^-g^j^ ^f jJ^q ^^q surfaces can never take place accurately and

and instantaneously at every point, the first point of contact

between two bodies of this kind is sufficient to destroy the

whole electricity of the two surfaces, which still retains its

intensity, and is not yet neutralized by contact. The same

thing would take place on the separation of these bodies,

even if we supposed them possessing this electricity, though

imperceptible, in the state of contact. The retention and

apparent reproduction of the electricities therefore cannot

take place, unless one of the two bodies at least is an insu-

lator.

As the electri- Before I proceed farther I shall observe, that the total

city was sut)- j^gg ^f intensity, which the electricities experience in the
posed to be de-

.
'

i i i • •
i i i

stroyed, noii' contact in question, has led some to imagine, that the elec-

conductors tricities really destroyed each other by communication : par-

te reproduce it
ticularly as they could not conceive what should prevent this

•a seitaration. communication from taking place : and in consequence they

were obliged to suppose, that insulating bodies had the sin-

gular property of resuming on separation the electricity they

had deposited on coining into contact ; that they redaimed

it
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it as it were: and hence the name of claiming electricity

felectricitas vindexj, which Beccaria gave the electricity

thus apparently reproduced. The adhesion of the two sur-

faces on their con*^act however had led others to presuoie,

that the electricity was merely latent, and not annihilated.

This question, which presented no clew to its elucidation. The electiicliy

and which was reduced almost to a dispute about words, or ^^ ^" act on y
r quiewjenti

to a different mode of viewing the same object, while the

phenomenon in consideration was examined separately,

solves itself now we perceive its connection with known prin-

ciples : for it is demonstrated a priori^ that the electricity in

this case must lose its intensity, and become imperceptible,

though it is not really destroyed; We may express this

state by the term of quiescent electricity, or electricity at

rest.

Sect. III. Let us now pursue the inquiry. I have said. When the in-

that it is only with insulatinor substances of a thin texture
''^'^'^^'""8

'^P'^'
•' °

_ _ conciLictor is

we can observe the phenomena of which I have spoken in thick ihe phe-

all their simpllcitY. It is easy to conceive with respect to
"O'^ena appear

compact bodies capable of bemg carged with electricity, as

for instance two plates of glass, that the dependance, which

the electricity of one of the faces has or may have on the

electricity of the face opposite to it, with which it forms or

may form the electric charge of the plate, must necessarily

render more complex the phenomena relative to the state of

rest, and to the revivification of the electricity of the faces,

that are brought into contact or separated. I shall not en-

ter here into the details the subject would require. Though

several natural philosophers have already engaged in re-

searches of this kind, much remains to be done, to,illustrate

it completely*. Nothing more, is necessary for my purpose

here,

The first experiments on quiescent electricity, and its revivification in History of

compact bodies, were made by the Jesuits of Pekin, and communicated the experi-

to the Academy of Petersburg in 1755. These gave occasion to a paper "^^^^ *^'i ^">*

by Spinas in the 7th vol. of the New Transactions of that Academy.

Symmer treated the same subject in his fourth paper, read to the Koyal

Society in 1759. Lastly Beccaria entered into it very largely in his book

entitled " Observation's atque Experimenta, quibus Electricitas vindex

late consUluitur, and explicatur. Tuiin, 17C9. The reader may likewise

see
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two plate here, than to relate the simplest case. Let us snppose, that,
jkss dischnrg-

afj-ej. havincr char"red two plates of elass, those faces are
edasa single " » '^

, , •
, . ,

,iie. brought into contact, which are charged with opposite elec-

tricities, being previously divested of tKeir coating: and a

communication between their exterior coatings is then esta>»

blished; in other words, that the two plates thus joined are

discharged as if they were a single plate. The plates thus

joined will no longer give any sign of electricity^ and the

two exterior electricities are destroyed by this oommunica-

tion, as if there were no others. As to the interior electri-

cities, it seems at die first view, that thej- must have been

annihilated at the same time by their mutual communica-

tion, the dependence cf each on one of the electricities of

the exterior faces having ceased. But this is not the case.*

these two electricities being in contact must niereiv neutra-

lise each other, according to the principles of quiescent elec-

tricities, by this contact, as soon as the anterior electricities,

having destroyed each other, cease to maintain them sepa-

rately. They become imperceptible in consequence of this

neutralization only, and ought consequently to oppose each

other like those of the ribands mentioned above, when vwe

separate the plates again. And this is what experience in

fact demonstrates: for, if we attempt to separate the tw>o

plates after having discharged them together, we find a re-

sistence as much superior to that displayed by insulating bo-

dies of a thin texture under similar circumstances, as the

electricities that concurred to form the charge of the two

plates, and which are here converted into quiescent electri-

cities to be revivified by separation, are superior to those that

could be imparted to the bodies of a thin texture. And if

we overcome this resistance, and actually separate the two

plates, the two electricities of the interior faces will resume

their intensity, and their tendency to decompose the natu-

ral electric stateof the surrounding bodies, and in particular

of the interior face of the coatings with which the exterior

surfaces of the two plates are covered : whence it follows

from the known principles, that the exterior faces of these

see what he says on the subject in his Electricisme artifiziale. The theory

Volta has given of his elcctiophorus and condenser likewise regards tjie

<ame subject. I shall have o«:casiou to notice these hereafter,

coating^
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coatings will give signs of an electricity of the same kind as

that of the interior face corresponding to each plate.

The phenomena exhibited by a compact, charged, inati- Oneof theim-

lating plate, one of the uncoated faces of which is brought ^u electrified"

into contact with a conducting body, depend on the same "onconducior

principles ; but they would also require a minute detail to be contact with a
treated fully. To this class of phenomena belong the well conductor.

known effects of Volta's electrophorus: and the same gen- The electro-

tleman has fi-eed them to a certain degree from the compli- ^ ^"|,^!'

cation respecting the charge of the insulating body, in his

semiconducting plate doubler, the effect of which appears to

me, to belong essentially to the phenomenon of quiescent

and revivified electricity, exhibited between a perfectly con-

ducting substance, and a substance of sufficient conducting

power to exhibit this phenomenon in its simplicity, as inca-

pable of being charged, and yet so bad a conductor as to af-

ford a charge; while, as we have seen, it cannot take place

between two perfectly conducting bodies. But I cannot

here enter into the particulars, on which the theory of these

two instruments depend. I shall only say, that what Volta

himself, and since Haiiy, have said of it, appears to me es-

sentially to require the principles in question; but as thi#

theory could not be completely developed by these gentle-

men, because they had no farther object than to explain the

effects of these instruments, they have not generalized it

sufficiently. In the course of this paper however, I. shall

have occasion to touch on some points relating to this sub-

ject.

Sect. IV. Let us now return to the point in question, Clnr<;etl noM-

and apply what has been said of the particular case of the conductor.

two plates, at which we had stopped, to the inquiry we had

in view respecting the state of a charged insulating stra-

tum, ©r that interposed between the opposite electricities.

For this we want only one more fact,which is equally well es- Two plates

tablished. It is that if, after having charged the pair of plates
^'^''g^f^^

""'

joined together by their uncoated faces, as if they were a charged ,is a

single one, thev be discharged in the usual way, and we after- f'/'S'^ p"^< ^^•

^, ' ^ *'
, 1 . i_ ,

hibit the same
ward endeavour to separate the two plates, we observe the appearances,

phenomena of the revivification of the electricities, similar to as whencharg-

those obta,ined from two plates charged separately, afterward *' ^^^'^'^* *'
^

•

joined
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joined together by those faces that have opposite electrici-

ties, and discharged in this state as we have already said.

This proves, that in the connbination of two insulating

plates, thus forming but one body, each of the plates take*

its own charge; that it to say, there is formed on the lower

face of the upper plate an electricity opposite to that com-
municated to its upper face; that in like manner an electri-

city is formed on tlie upper face of the lower plate of the

same kind as that communicated to the upper plate; and

lastly on the lower surface of the lower plate an electricity

opposite to this: and thus the lastmentioned electricity does

not correspond directly to the opposite electricity of the up-

per face of the iipper plate, but depends on it only through

the medium of the intervening electricities of the two inte-

rior faces that are in contact. In fact, since the two plates

when separated after their discharge exhibit the same elec-

tricities, whether they be charged together or separately,

they must be in the same state after the discharge in both

cases: but this supposes likewise the same modification in

the charged state, since the discharge is made precisely in

the same manner, and with the same phenomena, in both

Th^ same with Cases. It is unquestionably the same, when more than two

any number of plates are thus combined; each of them must undergo the
p.ateb.

same modification as if it had been charged separately, for

the number makes no difference here.

One solid plate Now as any compact plate may be conceived to be divided

fheietorc may
-^^^^^ ^g manv strata as there are elementar\' molecules iiv its

be considered -
• i i i i ,

xs a number of thickness, all these strata must be considered, when the plate

infinitely thin jg charged, as having each its particular charge, so that the

face of one, which is charged with either kind of electricity,

is successively in contact with that of another, which is

charged with the opposite electricity : for as to the effect in

question it can tnake no difference, whether the strata be

simply in contact or adhere together, since in both cases

they form but one continuous substance.

The following is the idea therefore that facts have led us

lal priucipie. to form of every insulating stratum charged with electricity,

or, whicb comes to the same thing, taken between two op-

posite electricities: It ought to be conceived of as formed

of an intiaite number of strata, all which, however thin they

are.

«ues.

TJ^?s the gene-
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are, exhibit on their opposite surfaces electricities of oppo-

site kinds, as well as the assemblage resulting from them.

Coulomb and Haiiy have been led to an analogous re- Coulomb and

suit in their inquiries concerning magnetism, and the electri-
"any infer the

^ o 13 '

^ ^
same if magne-

city of the tourmaline, but they had not extended this idea to tism and the

every charged insulating stratum. It appears however, that the^tourm^
the modification of the heated tourmaline is not even a par- line.

ticular case of the general principle we have just admitted:

that this stone is not then simply a charged insulating body,

or a body interposed between two contrary electricities ; but

exhibits on its surface a modification of electricity, which is

perhaps more analogous to the state of a conducting body,

the natural electricity of which is decomposed. But this is

foreign to our purpose.

The addition that has just been made to our ideas respect-
'^''^ requires

. . .

''

. .

^ some altera-

ing electricity obliges us to a small modification of our no- tioa of terms.

menclature likewise. Hitherto we have considered an elec-

tricity, which is on the surface that serves to limit two differ-

ent bodies, as belonging to the surface of either indiscrimi-

nately. Thus the electricity that is between the interior

surface of a coating, and the surface of a plate of glass to

which the coating is applied, might equally be called the

electricity of the coating, or the electricity of the face of the

plate. Yet this electricity may have a different relation to

these two surfaces : one may be that ofa body, through which

the electricity in question supports itself by its attraction for

another electricity of the opposite kind, and in the thickness

ef which it consequently occasions the peculiar modification

we have established : while the other of these surfaces may
be nothing but the mechanical support as it were of the same

electricity, or belong to a body, through which it does not

exert the particular action abovementioned.. This is pre-

cisely the difference between the surface of a plate of glass

and that of its coating, or more generally between the sur-

face of the air that surrounds an electrified conducting body

and the surface of that body : for we see clearly, that a con-

ducting body cannot have two electricities of a different

kind on its surface separated by its thickness alone. It is

improper therefore, to give the same name to these two dif-

ferent conditions. To distinguish them without deviating

more
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more than is necessary from establislied custom, I shall saj^^

that a body is eleetr'ijied, or endued or animated with electri-

city, when :(he electricity remains on this surface without oc-

casioning- in the body to which it belongs the modification I

have spoken of, whether the body be a conductor or an insu-

lator; and with respect to the surface of the body that un-

dergoes this modification, I shall merely say, that the elec-

tricity is applied to it, which can only take place for an in-

Cba^cl plate sulating body. Thus in a charged plate of glass it is the

coatings that I consider as electrified; but the electricity of

the interior face of each coating is applied to the face it

coats. It may happen, that an electric itj' at the limits of

two bodies may affect these bodies equally with the modifi-

cation in question ; and then this electricity may be consi-

dered at once with nspect to each of these bodies as belong-

ing to their contiguous faces, or app'ied to them.

The name of electric charge will continue to indicate, aiF

it has hitherto done, the state of an insulating stratu)i> inter-

posed between two electricities of opposite kinds, namely,

that to the opposite faces of which these electricities are ap-

plied, a state which is the subject of the present paper.

Wbat takes Sect. V. The facts, that have led us to form an idea of

place in the the electrical charge, necessarily give us likewise more accu-

rate ideas of what passes in discharging a charged insulating

bod}'. It is clear from what we have seen to take place, in

the two plates of glass united, that the discharge only obli-

ges the opposite electricities, which supported each other al-

ternately through each of the strata into which the insulating

body might be conceived to be divided, to become the elec-

tricities of the Jac/'s of these strata, to which they were re-

spectively applied before the discharge, and to rest against

each other in pairs in a state of perfect repose ; namely, that

of each face against that of the contiguous face of the next

stratum; so that, instead of an infinite number of charged

but very thin strata, the result is an infinite number of

Tlie extreme V'^^^^ ^^ electricities neutralized by contact.

electricities do What has been said in speaking of two plates might lead

"r'h othe^b "^ *^ suppose, that this transformation, this different arrange-

tlie comuuini- meiit of electricities by pairs, was the consequence of the

extreme electricities of the whole stratum, that is to»ay, the

two

c4iion.
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two electricities of the interior faces of its coatings, mutually

destroying each other by communication : but this is not
'

quite accurate. In fact experience teaches us, that there is

a revivification of electricity even between one of the faces of

a plate and its coating, when we come to take it off after

having successively charged and discharged it. Even the Electrophorus,

fundamental property of the electrophorus of Volta is con-

nected Avith this phenomenon, if we consider the electricity

imprinted on the plate as occasioning a charge there, which
is true at least with respect to one part of this electricity;

and the disk as a coating, by means of which we destroy

this charge in touching it before lifting it up. By this se-

paration the coating or disk is made to exhibit an electricity

of the opposite kind to that which it had when it was in con-

tact with the charged insulating plate ; and on the con^'ary

the face of the plate exhibits the same kind of electricity, as

the coating had before the discharge, and which then conse-

quently was only applied to this face. It is clear from this,

that the discharge has not actually taken away the electri-

city, that was applied to this face ; and occasioned the charge

of the plate ; and that it has done nothing more than oblige

it, from electricity of the coating, which it was before, to

become electricity of the face of the insulating body, and in

this quality rest itself against another contrary electricity,

which was formed by the discharge of the interior surface of

the coating : in the same manner as that of the other strata,

which we conceive in the insulating body, rests after the dis-

charge on the electricity that was applied to the face of the

contiguous stratum, and becomes the electricity of this face.

It is the same with the opposite coating. It is then by the In the dis»

mutual decomposition of the natural electrical state, to ^}^^S^ ^^®

,. , ,
. 1111 •

^electriciiyfroin

which the two coatmgs are reduced by the transportation of each si'i is

their precedine; electricities to the faces of the insulating" "''"^f ^ed »a,11-, 1 o ~ P^fi to the
plate, that the discharge is made: to lorm these two new other, andthus

electricities, which become quiescent, and are necessary to ''^"'^-"* " <iuv"

place in the same state all the other electricities of the insu-

lating stratum ; these two electricities of opposite kinds,

which each of the two coatings acquires at the expense of

the natural state of the other ; is the end of that transport-

ation of the fluid, which occasions the shock ; and not to

Vol. XXL—Dec. 1808. U destroy
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destroy the existing electricities by a commvmication be-

tween them,

and thus the Thus, if the preceding considerations have ab*eady shown

electrical siata ^^» *^^^* ^^^^ discharge does not really destroy all electricity

are increased in insulating bodies once charged, but merely changes per-

^ ^°*
ceptible electricities into quiescent, a result that may appear

singular, the last reflections that have been made led us to

a result still less expected, namely, that the discharge in-

creases the number of these electricities by two, to render

them all imperceptible.

Thf J"o^^ '" Sect. VI. It remains now to inquire, how far these new

city acts may ideas of electrical charges and discharges, or of the modifi-

be the subject cation assumed by an insulating stratum interposed between

quiry. *^^® electricities of opposite kinds, may facilitate our inves-

tigation of the mode in which electricity acts : but this in-

quiry, which demands farther preliminary reflections on:

other points of electrical science, may form the subject of

future communications.

VII.

Account of an Experiment in which Potash calcined with

Charcoal took Fire on the Addition of Water, and AtnmO'

niacal Gas was produced. In a Letterfrom J ames Wood-
bouse, University of Philadelphia, Sfc.

To the Editor of the Philosophical Journal.

SIR, Philadelphia, Sept. 15th, 1808.

Soot and pearl. JlILaVING been engaged in the analysis of soot, I ex-
ash exposed to

pQggjj jjalf a pound of this substance in powdei*, mixed with
an intense ^ ^

. , -i i i

heat. two ounces of pearlash, in a covered crucible, to the intense

heat of aiLair furnace, for two hours.

When cold When the mixture became cold, it was emptied upon
took fire on a plate, and a small quantity of cold water poured upon
the addition . ^^^^ -^ immediately caught fire. Expecting there
of water, *

, . . „
*^ tit i

N hd ^^* ^ decomposition ot water, 1 placed my nose over the

but ammonia- mixture, in order to smell the hidrogen gas, which 1 sup-

posed
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^osed would be thrown off, but was astonished to find a dis- cal gas ctoIy-

engai^eme:it of ammoniacal gas.
*'^'

The experiment was repeated with common charcoal, with Charcoal gave

exactly the ^ame result. *^'f
^^™^ ""e-

. . „ , suit.
Azote IS one of the component parts of ammonia. Now, -yy-r^

as this base is not contained in either potash, v^ater, or char- the nitrogen?

coal, whence did it arise, to form the ammoniacal gas .''

Is it one of the component parts of potash .'' or is this sub- Is it a compo-

stance a triple compound, formed of oxigen, azote, and the "*^'^*

^^J^
**^

peculiar metal, which Professor Davy has discovered ?

Nascent hidrogen sometimes combines with the azotic por- The ammonia
tion of atmospheric air, and forms ammoniacal gas; but "°'^ ^''O'" "^s-

this is not the case in my experiment, for, if the fire of the combinine°^^'*

mixture of charcoal and potash be extinguished by water, with the ni-

aud it is then immediately placed under a bell glass contain- ^j^^" ^ere*
ing atmospheric air, the oxigenous part will be absorbed,

and the azotic air, will be left behind.

No carbonic acid will be formed.

I am. Sir,

Your humble servant,

JAMES WOODHOUSEo

Vill.

On, the Advantages of employing Coal Gas for Lighting small

Manufactories, and other Purposes, In a Letter from

Mr. B. Cook.

To Mr. NICHOLSON,
SIR,

I Have taken the liberty, from reading in your Journal for
j^ ^^ .j |^

September, the paper ofMr.Murdock on the gas light, to ad- beneficial to

dress the few following remarks to you. The more the advan- ^^^'^ ^^^^
.o

.
-^ vantage ot gM

tage ansmg from the use ofgas is clearly stated, the more ge- light dearly.

nei-ally and simply it is explained, to induce manufacturers

and others to make use of it, 1 think the better; especially

jiow, through the present rupture with Russiai and the other

U 2 northertt
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northern powers, the want of importation of tallow has in-"

crtased to a very considerable heignt the price of candles,

soap, &c. The rise of price in candles has of course

been the occasion of an equal rise in oil, as lamps are sub-

^ . . , stituted in the place of candles.
Coal abundant ^, .

^
^

• /. i • ,

in this coun- -l his country produces a vast quantity ot coal, in almost

^'y • every part where it is properly sought for, and if the gas

light was generally introduced into the greatest part of the

large, the middling, and even the smaller sized manufacto-

ries, a natural conseqvience would be, that coal would be

consumption consumed iu much greater quantities. It might raise the

raised the price price, but it certainly would be a stimulus to men of landed

would occasion pi'operty, to seek for it, whereto the present it has been sup-

a greater sup- posed a stranger. It would therefore, if the demand was so

^ ^' much the greater, be found 1 am sure in greater quantities

than at the present, as miners would be induced tO|seek it

every where. In times like the present, when we are i\ great

measure hindered from exporting it, it would be an advan-

tage if we could consume it all ; and in fact at all times, if

the whole of the coal produced in this country could be

consumed, it would supersede this anxiety for exportation,

especially if it brought a little higher price.
Ceak might be '^

"^

,
^ ,

h f
, . , ,

more o^enerally In your remarks on the paper, you seem to think, that,

used than at ^as the gas used generally in lighting the streets, and add
*

to it, if generally used in manufactories also, the great

quantities of coak produced would be so much more than

the demand for it, that it would sell much lower than the

present market price. This would certainly be the case,

unless coak could be introduced into more general use than

it is at present. But from experience I find, that a fire

made of coak will last mufch longer than one made of coal;

for, the gas being extracted, it loses that degree of inflam-

mation, which, at the time it blazes, consumes the coal very

fast", especially if it is good coal, which contains a large

Stoves in shops quantity of gas. When I speak of coak used in the place

*nd warerooms of coal as an advantage, it is in stoves in warehouses and

shops, where stoves are in more general use than fire-places.

These having a quick draught, the coal, especially as I said

before, if good, soon flares away; but if coak is used, that

inflammatory principle being taken away, it glows, casts out

a great



ADVANTAGES OF GAS LIGHTS. QQ^

a great heat, and lasts much longer. 1 may say two fires of Co k burns

coak will last longer than three made of coal, so that I do
tTian^Coaf^'

think that coak, bought at its present price, is equally as

cheap, if not cheaper, than coal. Therefore manufactories It would put

would experience no difficulty from the increase of coak, as ^^°^, ^° '^^^^
' •' works and

each manufacturer would burn his own coak: it would be hence an ad-

only the coak produced from lighting the streets, that would ^^''onal supply

be required to be sent to market, and that only in the win-

ter quarter; and if no coak was made at the coak works,

and in fact, the demand on those works would in a great

measure be at an end, they would be forced to bring their

coals to market.

I do not think then the coak made would be so much above The coak

the demand, for it is only in large manufacturing towns, where ^°"^^ "ot
•'.

. *^ , . , -n / much exceed
coaks ai'e used m quantities; and in those towns, it they use ihe demand,

the gas, they will make perhaps as much coak as they may
want on the spot; they will therefore save all the expense of

the carriage of the coak from the works where it is made.

Besides, were they to sell it, they could afford it much
lower on that account ; for, when the coak is made at the

works, the gas is all lost, beside the expense attending the

making, and the carriage of it to market. It might there-

fore, if the streets were to be lighted by it, be afforded at a

lower price, if it was found that more was made than could

be used in the regular way, to people who would burn it in

their stoves. It would certainly make a reduction in the pro- and therefore

fits calculated to arise by lighting the streets, if it was sold 'he price

at a lower price ; but this I do not think would be the case, jjj^';^^ lowered,

as the demand, especially in times of good trade, is always

great.

From the tar I conceive a spirit might be made, as a -j-^^ gpi^jj

substitute for the tar spirit brought from Russia, &c., that migl>c be ma-

, , , „ . ^
. 1 x»

nufactured,
would be of vast importance to a great number ot manu- instead of that

facturers, |especially japanners, &c., that article having imported.

advanced from perhaps three shillings or three shillings and

sixpence to twenty shillings per gallon since the stoppage of

trade from the north. If this end could be attained, the tar

would always be a source of considerable profit, and make

us independant on any other country for a supply of thai

article.

The
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Advantages of The general use of gas would give us several great advan*

neral use of tages : first it would prevent the great demand for tallow
;

gas. and candles would never be so expensive as at the present

:

secondly it would in part take the place of oil j and thirdly

it would render soap lower, as the fat used for candles, might

be employed for soap making, saying nothing about the

^se of coal tar. possibility of making spirits from the tar. Besides, if this

could not be done, the tar is a very excellent coating for all

put-door work, such as gates, fencing, and paling; as welj

as for boat builders and shipwrights, it being a certain pre-

servative from the worm or the rot in wood exposed to the

air, or lying in the water; by coating the articles once in twQ

years well with it. It is infinitely better than the common
paint used now : besides if the thing was general, and such

quantities of tar were made as would be the case, I should

suppose government would recommend its use in the dock

yards in order to encourage its consumption in preference to

that imported; for it is without doubt superior both as a

preventive of decay, and a preservative from the worm in

ships' bottoms.

All these advantages we have within ourselves, in that ar-

ticle which abounds in such plenty all over this island—coal.
Utility of the I now proceed to state the benefit 1 have derived from the

'smalf'^manu- "^^ ^^ *^^ ^^ ^^ "^^ srnall manufactory, in order that small

facturers. tradesmen may make a comparison themselves, and see what

an advantage they may derive from its use. Mr. Murdock's

paper is on the great scale, therefore far above the calcula-

tion of the simple mechanic; and it is to the great number

of these that the thing ought to be made clear. To them a

small saving of ten pounds per annum is of as great conse-

quence as to the wealthy their thousands.

Apparatus on My apparatus is simply a small cast iron pot of about
* ^"^u ^^^^ eight gallons, with a cast iron cover, which I lute to it with

sand. Into this pot I put my coal. I pass the gas through

water into the gasometer, or reservoir, vyhich hplds about

four hundred gallons ; and by means of old gun barrels con-

vey it all round my shops. Now from twenty or twenty-five

pounds of coal I make perhaps six hundred gallons of gas;

for when my reservoir is full, we are forced to barn away the

overplus in waste, unless we have work to use it as it is made.

But
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But in general we go on making and using it, so that I can- CakuSation of

not tell to fifty or one hundred gallons : and in fact a great ^^'^ l"'*^^*"

deal depends on the coal, some coals making much more than

others. These twenty-five pounds of coal put into the retort,
*

and say twenty-five pounds more to heat the retort, which is

more than it does take one time with another, but I am wil-

ling to say the utmost, are worth fourpence per day. From
this fourpence we burn eighteen or twenty lights during the

winter season. The candles we used were six to the pound,

which on an average one time with another would be about

twopence each, though now nearly twopence halfpenny. Say

eighteen candles at twopence each are three shillings a day,

or eighteen shillings a week ; and that each man burnt his

candle for twenty weeks only in the year, though for the

winter quarter he in general has burnt two instead of one

;

making the annvial amount eighteen pounds.

Besides, my yeai'ly expense in oil and cotton for solder- utjiity of th«

ing was full ,£30, which is entirely saved, as I now do all gas for solder-

my soldering by the gas flame only. My trade is that of a
'"^*

manufacturer of toys, in metal and gold. Now in all but-

ton soldei'ing, all the plated articles, in fact all trades in

which the blowpipe is used with oil and cotton, the gas

flame will be found much superior, both as to quickness, and

neatness in the work ; for the flame is sharper, and is con-

stantly ready for use, while with oil and cotton the workman
is always forced to wait for his lamp getting up ; that is,

until it is sufficiently on fire to do his work. Thus a great

quantity of oil is always burnt away useless ; but with the

gas, the moment the stop cock is turned, the lamp is ready,

and not a moment is lost.

You see my weekly expenditure in coal does not exceed Expenditure

two shillings ; and if I allow five shillings a week to a man, for gas.

to employ part of his time to attend and make the gas, the

expense will then be seven shillings. The yearly expense,

if I take it at the same the whole year (although for twenty-

five or thirty weeks in the year none will be required as

candles) will only amount to £lQ 4s. I have, I know, in

the instance of candles, much underrated the expense, as

also in oil. I have also estimated the expense in coal, &c.,

quite high enough ; and the coak I find equally as cheap to

bura
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burn in my small stoves in the shops as coal ; so that I do

not overrate this, when I say £2 10s. for it. The expense

©f putting up my apparatus was about ,£50 ; but not know-

ing the cheapest and readiest methods to go about it, it cost

me more than it ought by £\5. I will say £A0, for which

in my statement at the conclusion I shall allow interest.

Advantageous If erected on a smaller scale, the saving to the manufac-
on a still smal- ,

. ,.1 1 i- i , 1

ler scale. turer is equally as great ; tor the poor man, who lights only

six candles, or uses one lamp, if the apparatus is put up
in the cheapest way, will find it cost him only £\0 or £19. ;

which he will nearly if not quite save the first year. And if

the pipes are made of old gun barrels, as mine are, and
once a year, or once in two years, are coated over with the

tar to keep them from rusting, they will last half a cen-

tury. The burst or waste barrels, that used to be sold for

old iron, would then produce a better price to the gun
makers; and the pipes would be better and more durable,

than if made of more slight materials.

The profit un- You see I have reckoned the five shillings per week for

derrated. ^^ j^jan the whole year, as also the same expense for coal

for the whole year, of course that is reckoning more than I

ought by nearly a fourth ; but where soldering with the

blowpipe is necessary, gas will be wanting, although in

smaller quantities, in summer as well as winter, and I am
desirous of overrating the expense, rather than otherwise, for

fear of any accident in a retort being melted, &c.

Now I do think, the more generally this is made known,

that the industrious tradesman may derive from it the benefit

he ought, the benefit nature has so bountifully supplied this

nation with, the better : especially when candles and oil are

risen to so great a price, which is a very great drawback on

his profits and industry.

If you can extract any thing from the above imperfect de-

scription, that may be of any use, and put it into a shape, so

as to make it worth inserting in your Journal, I should be

glad. You see what my object is : to show to the middling

man as well as the great one, that a considerable saving and

advantage may be derived from the use of gas in his manu-
factory. I have said nothing about the greater safety there

is in its use than in that of candles ; there being no dauger

to
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to be dreaded from snuffs and sparks : a circumstance from

which I should think the Insurance Offices would be great,

advocates for its introduction also.

I will also, if you think proper, send you a plain descrip- Drawing and

tion of a small apparatus sufficiently and easily explained, description of

that shall enable any man to put it up himself; for the thing promised,

is so simple, that with a few plain drawings and explanations

almost any man of common abilities may do it. It is often

the case, that things of great advantage and use to the com-

munity at large are kept back and as secret as possible by

individuals, who have had the good fortune to derive much
advantage from them : but if any thing useful can be intro-

duced for the benefit of mankind, that man is deserving of

thanks, who uses the best meahs nature has bestowed upon
him to disseminate its usefulness aboad.

Dr. Cr.

Yearly expense in Twenty weeks at eigh-

coalsand man<£l8 4 teen shillings per week

Interest on Forty for candles ^18 9
Pounds 2 Oil and cotton for lamps 30

Profits per year. . 30 6 Coaks worth • • 2 10

^50 10 ^50 10

I reckon nothing for the tar, setting it against any little

loss or accidents.

I am. Sir,

Your liumble servant,

Caroline Street, B. COOK.
Birmingham, Nov. 22c?, 1808.

REPLY,

I Shall with great pleasure receive and attend to the draw-

ing and description offered by Mr. Cook, whose clear de-

scriptions of matters of fact possess a value, which needs not

the addition of my suffrage to recommend them.

W. N.

IX,
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IX.

Extractfrom a Letter to J. C. Delametherie, on Vokanit

Substances, by Lewis Cordier, Mine Engineer*.

Work on vol- JL Have again visited the mountains of Auvergne, and have

^""^romted"'
^"ished certain observations and experiments, which will

enable me to present the public with a work on different

volcanic productions. The following are some of their re-

sults.

Titanium in *< All the ferruginous sands of volcanoes capable of be-
volcanic san s -^^^ attracted by the magnet are composed of oxide of iron,

and oxide of titaniumf.

and most lavas. « The major part of lavas contain a perceptible portion

of oxide of titanium.

Granitoid *' The porous or massive granitoid lavas of the extinct

lavas. volcanoes in the exterior of France are composed of feld-

spar, pyroxene, and titanized iron." On comparing them

Summit of with the green granitello which is found on the summit of
Meisner. Meisner in Germany, and which Werner places in the first

rank of those rocks that he calls secondary greenstone, they

appear to be perfectly similar. It is no doubt difficult to

conceive, how all the avithors who have written on the grani-

tello of Meisner could deceive themselves respecting its

composition : and such a mistake is so much the more sur-

prising as this rock has given rise to various commentaries.

It is certain however, that it is not formed of feldspar and

amphibole, as has hitherto been supposed, but of feldspar,

pyroxene, and titanized iron, which are very different. This

discovery adds fresh weight to the opinion advanced by Mr.

Voigt and several German mineralogists respecting the

IPiobabTy vol- Meisner. It is extremely probable, that the summit of this
^^^^' mounlain is in reality a fragment of volcanic strata,

* Journal de Physique, vol. LXIII, p. 235.

f We must except those sands however, the base of which is specular

iron ore -, but these are exuemelj' rare.
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Letter to J. C. Delametherie on some Granatoid Lavas,

by J. P. D'AuBuissoN*»

jL Have read with much pleasure in your number for Sep- g^^^
tember last the letter of Mr. Cordier, in which this mineral- toid lavas com-

ooist communicates to you the principal results of his ob- ^"''^^ of feld-
®

. . ^
, .

spar and hom.
servatiotis and experiments on volcanic products*. To his blende.

third assertion, " the porous or massive granitoid lavas of

the extinct volcanoes in the interior of France are composed
of feldspar, pyroxene (augite), and titanized iron," I can

add, *? sonq:e of the lavas too are composed of amphibole

and feldspar."

T have in my possession a specimen of lava from Cantal, L^va from
which is composed of, 1st, amphibole in long crystals, very Cantal

black, perfectly laminar, and exhibiting in the most distinct

manner the two directions of the laminae, cutting each other

at an angle of about 124°, which, as is well known is the

distinguishing characteristic of the amphibole : ^dly, feld-

spar in crystals of a vitreous aspect, like that of almost all

volcanic products : 3dly, a blackish gray matter perforated

with numerous small pores. This matter predominates in

the mass
;
yet in some places the amphibole is more abun-

dant. This lava is a true secondary greenstone ; that is to ary "greoi

say, one of tliose found in the secondary trapformation, and stone.

which are composed chiefly of amphibole and feldspar.

If the crystals that constitute the lava of which I speak Passes into a

diminished in size so as to be no longer distinguishable by basalt compo-

the eye, and the whole ultimately formed a homogeneous mentarv mol»-

-mass, which certainly happens in various parts of the stream cule.

from which the specimen I possess was broken off, the result

would be a compact black rock, a real basaltes, composed

only of the elements of amphibole and feldspar, the same

greenstone but in a compact state: it would be to it nearly

,the same as compact limestone is to granular.

f Journal de Physique, vol, LXIII, p. 385.

t See the preceding aiticle.

The
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Granitoid of The examination of various greenstones of the basaltic
eisuer.

mountains of Germany, of the granitoid of mount Meisner

among others, had formerly led me to a similar conclusion,

and I perceive with satisfaction, that certain greenstones of

Cantal indicate a similar formation. This however does not

prove, that there are no basaltes composed of the elements of

feldspar and augite confusedly united, much in the same

manner as we see certain porphyries with base of petrosilex

are nothing but compact sienites, or formed of feldspar and

amphibole; while others are compact granites, or formed of

the elements of feldspar, quartz, and mica.

Augite former- The author of the letter finds it difficult to conceive, how

withTmphi- ^'^ those, who have written on mount Meisner, should have

bole. been deceived respecting its coinposition. I will show how

we may readily account for this. Formerly the- augite was

considered merely as a variety of amphibole (hornblende).

Werner was the first, at least in Germany, who distinguished

these two substances, which in many respects resemble eacli

other; but he did not distinguish them till after he had

written on mount Meisner, and said, that the granitoid on

the summit of that mountain was composed of feldspar and

amphibole. Authors have since repeated this assertion, and

continued to give the name of amphibole to what is in reality

augite. I have pointed out a mistake of this kind some
years ago; and I have lately mentioned, that part of what

some persons, myself among others, had taken for amphi-

bole, in mount Meisner, was partly feldspar coloured green,

and partly augite ; but I did not go so far as to assert, that

this rock contains no amphibole.

XI.

An Examination of a Stone of the Calcareous Species called

*' Thunder Pick." By Mr. J. ActoNj of Ipswich. Com-

municated by the Author,

Common A HE great eagerness, with which newly discovered and

much neglect- ^^^^ minerals have been sought after by men of science in

ed« order to their analysis, has occasioned the more common ones

to
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to be in some measure neglected ; so that it is not unusual

for persons, who understand the composition of the diamond
or other valuable gems, to walk in their fields, and pick up
many stones, the nature and use of which they are unac-

quainted with, though perhaps in a friable state composing

considerable part of the soil of which they are the proprie-

tors. And I believe in cases where the more common mine- Even those that

rals have formerly undergone examination, such is the pre- j^^^ fornTeri"

sent improved state of chemistry, and the consequent greater should be exa-

number and purity of tests and reagents, that it will scarcely

be deemed superfluous, to subject them to fresh investiga-

tion
; particularly if it be done with an ardent view to inqui-

quirj'', and with diligent care and attention to the results.

Influenced by these considerations, I have ventured upon Thunder pick

an analysis of a stone of the calcareovis species, frequently ^^'^"^^'^*

met with in this country, and called by the common people

thunder pick, from the supposition of its falling from the

clouds in storms of thunder and lightning. It occurs in

crystals weighing from 10 to 1000 grains, of a conic shape. Crystals,

with a cavity at the base extending about a fourth part

down the centre of the ciystal. Its colour varies from gray, Colour.

brown, brownish red, to almost black, semitransparent.

The nearer they approach to the red colour, the greater is

their transparency. I cannot find they abound in any par- Generally soli.

ticular place, but are generally discovered solitary by the
^''

'

husbandmen when at plough, or turning up the earth by

ditching or otherwise. When scratched with a knife it has Smell.

a strong alliaceous or urinous smell. Its cross fracture is Fracture.

fibrous, with the strise diverging nearly as from a common
centre. Its longitudinal fracture is glittering, with the striae *

parallel. It is moderately hard, and of the specific gravity Spec, gravity.

of 2-663.

a. When heated upon charcoal before the blow-pipe, its Infusible

colour disappears, but it is infusible. alone,

b. With phosphate of soda it is difiicultly soluble and Fusible with

fuses into an enamelled bead. pl-osphate of
soda,

c. With borate of soda it dissolves more readily, and fuses with borax,

into a semitranslucid white globule.

d. With caustic soda I could only partially fuse it into, a and partially, ^

white enamel. ^'^*^ "''>•

Exp.
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Exp. 1. A. One hundred grains of thunder-pick in corirse

fragments exposed in a platina crucible two hours and a

half to a moderate heat lost only four grains, but after-

wards exposed to a much higher temperature for an hour

lost 42*90 grains.

B. One hundred grains in one piece exposed in a porce--

lain crucible two hours to nearly a white heat lost 45*90

grains.

A and B. The residue of these two operations, amount-

ing to 112'20 grains, were exposed in a porcelain crucible

for four hours more to an intense white heat. When the

crucible was taken out and examined, only 102 grains

could be collected, as the remainder had united to the cru-

cible, but from its apparent quantity no loss of any conse-

quence could have been sustained. The crucible as well as

its Wedgwood cover had suffered a commencement of fu-

sion, and they could not be separated v»^ithout breaking.

JExp. 2. A. Wishing to ascertain nearly the quantity of

nitric acid requisite to dissolve a certain quantity of thunder-

pick, I weighed 100 grains of it in fragments, and intro-

duced to it 100 grains of pure nitric acid of the specific

gravity 1'431, and added more acid by ten grains at a time,

till the whole was dissolved. Having thus found the quan-

tity of acid necessary to dissolve 100 grains of thunder-pick,

I placed it on the balance, and equipoised it on the other

scale; 100 grains of thunder-pick were then conveyed into

the acid, and the weight of the carbonic acid gas was found

to be 42-40 grains.

B. I repeated the above experiment, substituting a quan-

tity of muriatic acid of the specific gravity of 1*149 with

100 grains of thunder-pick, and nicely adjusting the ba-

lance as before, found the weight of the carbonic acid gas

given out to be 43 grains.

C. The nitric solution (A) being now filtered became

nearly colourless, aud left on the filter the colouring matter

of the thunder-pick. I believe a little oxide of iron and

manganese, which, when dried, weighed 0*40 of a graiin.

D. The filtered solution being treated with carbonate of

potash, carbonate of lime fell down, which when collected

and ignited in a crucible weighed 96 grains*

E. To
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E. To the again filtered liquor was afterwards added

caustic ammonia, when no precipitation ensued ; but on

treating again with carbonate of potash, it occasioned u

cloudiness, which fell down, and when collected and ig-

nited weighed 1*50 grains, which dissolved with effervescence

in nitric acid.

Exp. 3. A. To be still further assured of the above ex- Carbonic acid

periments being managed in nearly an accurate manner, I P^ collected,

put 100 grains of thunder-pick into a small gas bottle, and

poured on a sufficient quantity of nitric acid to dissolve the

whole. I collected the extricated gas with the mercurial

pneumatic apparatus in nicely graduated jars, amounting

to 91 cubic inches at the temperature 48° and pressure

29*88, which by the usual following calculation gave 92*63

cubic inches at the medium temperature of the air at 60",

and barometric pressure 30 inches.

Rate of expansion for every degree of the thermometer, ac-

cording to Gay Lussac,

480)91'00(0-189

480 12

60 mean temp.
48 actual temp.

12 difference.

4300 2-268

3840

4600
4320

280
91
2 •26

30—*-. 29*80 —^-« 93*26
29*80

746O8O
83934

18652

3]0)2779-1480

92'63 cubic inches at tHe co'TP«;ted<

f temperature afld pressure.

If
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Medium esti- If the quantities of carbonic acid gas produced in the fore-

oibontcacid S^'"? experiments be added together, and the average

taken as follows

;

:*?^ ] Extricated by heat.
42-

45-:

42*40 7 Extricated by nitric andmu<
43*00 I riatic acids.

4)174-20

43*55 Average.

And if it be admitted, according to the' late accurately

conducted experiments of Messrs. Allen and Pepys, that

100 cubic inches of carbonic acid gas v^^eigh 47*26 grains,

then by the following calculation 43*55 grains will amount
to 92*14 cubic inches, which is within half a cubic inch of

the gas actually produced—

47-26--*—100 43*55 92*63 Gas collected.

100

47'26)435500(92*]4 7 Cubic inches by
42534 J culation.

. ..49 DiiT.

cal-

!

lOlbo —
9452

7O8O
4726

23540
18894

4646

The carbonic ,acld gas collected in the last experiment

being submitted to the test of limewater, by means of

Pepys' Eudiometer, from 98 to 99 parts out of 100 were

absorbed.

The following therefore appears to be the result of the

ab#v€ analysis of 100 grains of thunder-pick ;

Average
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Average of experiments produced—
Carbonic acid gas* ........ .43'55 1 forming 97'50grs.
Lime .53-().5 ^ carbonate of lime-

Oxides of manganese and iron *40

Water and loss 2'10

1 00-00

On adding to the filtered nitric solution of the second No alumine«

experiment succinate of ammonia, as a test for alumine,

no cloudiness ensued.
Neither was any effect produced on the addition of prus*

siate of potash for iron.

I had dissolved 200 grains of the thunder-pick in nitric

acid, in order to precipitate it, to say how far it would cor-

roberate the former statements, but being interrupted, I

unwarily added the alcali without previous filtering, and

afterwards a small portion of it ; however I proceeded in

collecting it, and the precipitate, after ignition, weighed

192'70 grains, which is certainly a nearer approximation

than I could have expected under the circumstances.

XII.

Remarks on a Review of Professor Vince\$ Essay on Gravi*

tation. In a Letter from the Author,

To Mr. NICHOLSON.
SIR,

JL Shall esteem it a favour if you will insert the following Remarks on

remarks upon the Edinburgh Review (vol. XXV) of my
^^^^^^'"o^f'';!^

Essay on Gravitation. Essay on Gr*-

The fl uxion of the elasticity from the change of distance ""t^tion.

X is no solution of the problem I proposed to answer, i. e.

" to iiud the effect of the fluid to impel a spherical body of

*' inhnite magnitude, towards the sun." The reviewer has

investigated a point, which has nothing to do with the pro-

posed inquiry; and so little was he acquainted with the

Vol, XXI.—Dec. 1808* X subject
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subject, that be considers the accelerative and moving forces

of a body as the same thing.

I am, Sir,

Your humble servant,

Cambridge, 24th Nov. 1808. S. VINCE.

Some of the hj'potheses which have been invented to ac-

count for gravitation are so fraught with absurdity, that it

was not thought necessary even to state them.

XIIT.

An Essay on the Sugar of Grapes; Jy Professor Proust*.

Grapes contain JL HE grape presents us with a sugar of a new species, the
a disimctspe-

existence of which had hitherto been suspected only in con-
cies of sugar. ... r j

junction with those sweet and agreeable substances, that are

known to form the basis of the flavovir of our fruits. Be-

fore I proceed to the examination of this product, the mode
of extracting it, its qualities, and the uses to which it may
be applied, it will be proper to lay down some general prin-

Order of the ciples respecting sugar. We mvist first distinguish its spe-
inquiry. ^.-gg^ ^g]^g ^ ^j^^ ^f ^Yie substances that usually accompany

it, and examine which of the latter it is essentially necessary

to separate from it, in order to apply it to our use, and

which may be suffered to remain without any sensible dimi-

nution of its qualities. This is the order I shall pursue

in my inquiry; and a concise view of these particulars I

trust will be sufficient, to enable us to judge whether the

species of sugar I announce have all the characters of the

genus; and whether, white it possesses the quaUties of be-

ing wholesome and agreeable to the taste, it be sufficiently

abundant to supply our wants.

On sugar and its species.

The immediate Nature, while she deposits in the various parts of the ve-
*^"

getable structure those compounds, to which w^e give the

* Abridged from the Journal de Phy-i|ue, vol. LXlll, p. 257.

name
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name of immediate products, frequently modifies them by getables vari-

slight shades, and varies each in so many different species.

Thus starch, gum, resin, oil, tannin, extractive, &c., while

they retain the principal characters of the genus, to which

they give their names, differ in certain respects, and. thus

give rise to the species which analysis- has discovered.

Sugar too has its species, and of these I purpose first to Sugar has its

speak, as the ideas with which they will furnish us are ne- xhese differ

cessary to understand what is to be said respecting the su- "^ consistency,

gar of grapes. If we compare these species with respect to

hardness or consistency, we shall find a striking difference

in this respect. We see, that the product of the sugar cane

is dry, brittle, and easily crystallized ; while the driest

manna softens v/ith a slight heat, and sticks to the finger

that presses it. We find too, that the syrupy product which

we call mucoso-saccarine is a third species, difFering from

the former in uniting the viscosity of a mucilage to the pro-

perty of retaining a softness that no drying can destroy.

The honey, that bees collect from plants, and in which it Honey a com-

is impossible not to recognise one of their immediate pro- species.

ducts, will give us an instance of two species combined.

That it frequently varies in consistence is well known; and

k-has been long presumed, that it must contain a portion of

crystal lizable sugar, which has even been affirmed, though

never proved: but a» this conjecture has been confirmed by

the experiments I have lately made, I shall proceed to re-

late them.

The honey collected at Madrid on the heights of Flonda Yellow honey.

is yellow. It has the transparency and tenacity of a turpen-

tine to such a degree, that we may justly eay it is to solid

sugar the same thing as a balsam is to a resin. Alcohol

dissolves it almost entirely: a few particles of wax separate

from it, and it afterward deposits a small portion of a vis-

cous substance, which is soluble in water, precipitable by

alcohol, and without any particular taste. This is a true

gu:n. The white honeys, of which 1 shall soon speak, like-

wise contain a little.

The colour of the former is certainly owing to an extrac- Owes its co-

tive principle, which cannot differ much from that of vege-
jj^g

tables, for the muriate of tin precipitates it in a yellowish

X 2 lake
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lake, wliile with white honey this muriate scarcely gives any

appearance.

The alcoholic solution of this honey left to evaporate

spontaneously shows no disposition to afford crystals, like

those [ shall soon mention. Perhaps it contains a little so-

lid sugar, which the liquid sugar retains so strongly as to

prevent its separation: but this does not prevent me from

considering this honey as wholly, or nearly so, one of the

two species of sugar, which I purpose to point out in honeys

in general.

When a honey is very consistent and opake, we find that

in time it separates into two parts : one granular, crystalline,

and opake, that collects at the bottom of the vessel; while

the other, transparent and fluid without the addition of fo-

reign moisture, remains at the top. We find too, that white

honeys are most liable to this kind of separation, or that

they contain habitually move candy than the yellow.

Presuming, that, though both the species contained in

white honey were soluble in alcohol, that which is fluid

would be less so than the other. I added alcohol to some
white honey of the finest quality from the mountaias of

Moya. The result of this operation, conducted with some

precautions which may easily be supposed, produced th^

separation of a white powder, which subsisted spotaneously.

This powder, separated from the solution and slightly

v/ashed with alcohol, ultimately afforded me a powdery su-

gar, which I left to dry in a moderate temperature. No-

thing more remained, but to purify it afresh, to make it into

a sirup, and dispose it to crystallize. Its solution in water

occasioned the separation of some particles of wax; after

which, having boiled it down to the consistency of a t^.ick

sirupi 1 set it by covered with a paper merely. In less than

two days, which I scarcely expected, it began to cover the

sides of the vessel with white points, whence I judged at

o'^ce, that I must not expect a crop of common sv.gar. In

fact on tne fourth day the sirup was converted almost en-

tirely into granular, hollow crusts, which had risen more

than an Inch above its level. The-e T set by a few days to

drain, in order that its melasses might be separated as much
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as possible. The following are the qualities jf this new-

kind of sugar.

It has a considerable resemblance to the head of a caull- Qu;,i;ties of

flower, is perfectly white, and does not attract moisture. Its ^^^ crystals.

sweet, agreeable, and cool taste Is less saccharine than that of

common sugar, has ne resemblance to the flavour of honey,

but it leaves on the tongue something T can t describe of

farinaceous. It is easy to conceive, that if it were employed

to sweeten any thing, more would be reqnislte than of honey

or common sugar.

If it be burned it diffuses the smell and usual fnmes of

burned sugar. Alcohol dissolves it without any residuum,

and by evaporation it separates afresh into granular concre-

tions. Lastly nitric acid converts it readily into oxalic.

The melasses that drains from it is nothing but the second The fluid

kind of honey, of which I shall speak, mixed Avith a little por^'O"-

gum, which alcohol instantly demonstrates.

, The second kind however must not be considered as per- This no( free

fectly free from common honey, because the solubility of ^'"°'^ ^°^^^

the latter in common honey and in alcohol are two causes
^^^^^'

that prevent obtainingan accurate separation of them. We
may succeed better by leaving a solution of honey in alcohol

to evaporate in the open air, for then the first crystallizes

and leaves the second tolerably pure. The honev of the
mountains of Moya for instance, which is of a superior
quality, affords in this way thirty-nine or forty per cent
of crystals, while by washing in alcohol we separate only
five or six and twenty.

The fluid honey obtained in this manner is a sugar, that Qualitesofthe
retains a perfect transparency

; and however long we boil it, fluitl portion.

its appearance will only be that of a thick turpentine. It at-

tracts moisture, and is the second part of the sugar, which
formed with the first the honey that has just been examined.

I have not examined their proportion in other sorts of
honey, for want of time ; but till this inquiry is extended
to more, we may deduce from these facts some useful in-

ferences respecting the nature of sugar.

In the first place they show us, that the sugar collected
^^^^^^

from flowers by the bees is of two species. They show us per"Ss!
^^°

too, that these species, vmited in honey, and compared with

the
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the sugar we derive from plants, resemble it likewise in two
points worthy of remark. The first consists in the two de-

grees of consistency ; the one solid, the other soft, which in

like manner divide all the vegetable sugars: the second in

the flavour, which is commonly more sweet or saccharine

in the fluid honeys and sugars, than in those which are

crystallizable.

The solid por
'^^^ ^^^'^ sugar of honey is not similar to that of the

tions not com- cane, either in flavour or crystallization : but in both these
men sugar. qualities it comes so near the sugar of the grape, that I

begin to doubt whether there be much difference between

Their separa- them. Unquestionably it would be an important advan-
tion difficult, tage to society, to be able to separate the two species of

sugar, thnt compose most kinds of honey, in order that

each might be employed exclusively for those purposes, to

which it is best adapted : and though at present T see no

hope of succeeding in this but by the mean of spirits of wine,

which would be far from economical, I cannot avoid think-
but the grape

may render us ing, that the result would be one step toward the emanci-

'!f'^h'*^w^'^*
pation, for which a great part of Europe is anxious, if the

Jndies. sugar of grapes did not ofl"er itself, to hasten a period so do-?

sirable.

Manna. It has long been supposed, that the softness of manna,

Itssoftness not and the readiness with which it grows moist, were owing to
owmg to ex- ^^ extractive matter ; and that this matter, covering the
tractive. ,...,.,. , , . , i «

qualities in which it resembles sugar, must be the cause or

its laxative virtue. If however we examine its solution with

muriate of tin, we find but very little precipitate : and

alcohol dissolves manna completely, contrary to the opinion

of Lemeri. This solution, left exposed to the air, dries into a

porous mass composed of very slender crystalline filaments

and granular particles, which by its lightness resembles a

fine white agaric,

Tt
•

d' f t
Manna thus refined does not approach the sugar of the

species of su- cane: its moistness and faint taste are still the sarne^ It is

f^"^* not in its nature therefore, to be any thing but what it ha?

always appeared to us, that is to say, a species of sugar, the

characteristics of which are softness, an unpleasant taste,

and the medicinal properties for which it is used. To ascer-

^fiin whether manna likewise have its two species, and be in

this



ON DIFFERENT SPECIES OF SUGAR, 31 1

this respect analogous to honey and other sup^ars, it would

"be necessary to analyse some fat mannas, of the purity of

which we could be certain ; but this is not at present in my
power.

A distinguishing character of manna is to form with nitric yields oxalic

acid the two acids afforded by gram, sugar of milk, mucilage 3"<i mucous

of linseed, &c. ; while honey, which approaches manna i" but honey doe«

degree of consistency, does not. not.

Manna abounds in America, according to the report of Abundant ia

travellers. Herrera says :
*' In the season there falls a large ^."^^"ca,

quantity of a dew, which coagulates like sugar, and the use

of which is so wholesome, that they call it manna" Is this

our manna ? or is it a particular kind of sugar ? Father

Picolo, one of the first spiritual conquerors of California,

'lil ;wise asserts, that it exudes from the shrubs abundantly

in April, May, and June. In Spain manna is so plentiful, ^^^ -^^ Spain.

that all Europe might be furnished with it, according to the

4'eport of two members of the Academy of Physic at Ma-
drid, who were directed to make the inquiry by the Mar-
quis of Ensenada.

There is at present no doubt, that sugar exists in a mul- su<^ar exists ia

titud€ of vegetables, fruits, roots, and stalks, in the sap of many plants,

the palm, birch, maple, bamboo, maize, &c. : but we do

not yet know, whether that of the beet, from which Achard

has professed to manufacture it, and of other vegetables, in

which Margraif discovered it, be really of the same qua-

lity as that of the cane, or a different species ; like those

that follow.

It does not appear for instance, that the sugar of the Maple sugar.

maple is very similar to that of the cane, The juice of this

tree commonly affords five per cent of solid sugar : it is to

be presumed, that it has likewise its melasses, or sugar of

the second species. Travellers say, that it is three or four

times as long in dissolving as the sugar of the cane ; that it

sweetens less ; that the latter is preferred to it for chocolate ;

and that a portion of the latter is mixed with it for con-

fectionary. Hence it should seem, that the sugar of the

maple is not so agreeable as that of the cane.

We are told too, that in Egypt they extract from the pod Sugar from the

of the carob tree a kind of honey, which is much prized by locust tree or

- St. Johns
^''e *te?id.
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the Arabs. I know already, that this sugar is not crystal?

lizable, but of the second species; and it contains an ex-

tractive matter, which gives it a high colour, and spoils it

by a particular flavour, which assuredly would not be re-

Vinous and lished by the rudest Bedoween in Europe. Its wine much
sp-ntiions resembles that of melasses, and where no other was to be
liquors from ij-i,iiii t-
jt_

nad, might be cli-unk without I'epugnance. It is very in-

toxicating. The brandy produced from it 1 have made
jkaown already.

Sugar in vari- A sugar equally crj^stallizable with that of the cane, but
ous fruits. very different from it, exists in the gooseberry, the cherry,

and the apricot, the juice of all grapes, and. no doubt

many other fruits. Its crystals are pulverulent, and so

difficult to perceive, that I have not yet been able to observe

their shape. This produces the concretions, that are fo^nd

in raisins.

Sagar of figs, Figs appear to contain a great deal of crystallizable

sugar, since I am informed, that thick crusts of it separate

from them in the barrels in which they are kept dry.

of go-jseber- The candy that forms among preserved gooseberries and
riesand cher- cherries equally belongs to these fruits, and not to the sugar

of the cane. These concretions dissolved in alcohol always

resume the granular form, which is commonly found in

these preserves.

of the apple. The first species of sugar does not appear to be formed
quince, mod-

jn the apple, quince, or medlar. Their juices afforded me
only the second loaded with gum and extractive colouriog

plum, peach, matter. It is probably the same with plums, peaches, &c.,
'^^'

for candy is scarcely ever found in their jellies or preserves.

In all these fruits however the sacharine product is con-

founded with gum, extractive m.atter, the malic, citric, and

tartarous acids, sulphate of lime, &c.

The two spe-
These facts, which deserve a farther examination in the

cies variously vegetable kingdom, contribute still more to confirm the

amo\o"f*^
. existence of tlj^ solid and mucoso-saccharine species of sugar

which appear to divide our fruits in very various propor-

tions.

The fluid spe- The fluid sugar, which had received the compound name
*"'^^* of mucoso-saccharine, because it was considered as a mix-

ture of solid sugar and mucilages, was not well understood

by
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fey any one before Deyeux : He perceived, that it was a

species of the genus, habitually fluid, and to be classed.

among the immediate products. Fie judged too with ^ea-
rpj^^ ^j^, ^^^

fion, that of the two species of sugar known it was the only that will fer-

one capable of fermenting by itself, while the other will "'^"^,^P«"ta-
^

_

o ^ '

^
neously.

not undergo this change unless disposed to it by some fer-

ment.

The labours of Duthvone too has so clearly confirmed To separate

this from the
solid the only

the existence of this product by the various facts he has

collected in his work, as to render it no longer disputable, object of the

that the only object of the sugar-makers must be, to sepa- "^^" ™^ ^*

rate the crystallizable sugar from the fluid : but I shall give

liere the results of the analysis I have begun of the sugar-

canes of Malaga.

In the juice of these, when fresh drawn, we find green Juice of Spa-

fecula, gum, extract, malic acid, sulphate of lime, and "'""^ ^"Sav

c 1
canes exa-

the two species or sugar. All these products, except as to mined.

their varieties, are the same as those met with in most

fruits.

A slice of the cane put into infusion of litmus reddens it Contains an

powerfully : yet its juice is not perceptiblj^ acid to the taste, '

because the acid in it is only in a very small quantity, and

the sugar covers it ; but in the juice boiled down it is plainly

perceivable. The following are the effects of reagents

on it.

The oxalic acid and barytes form a copious precipitate with sulphate of

it, which proves, that it contains sulphate of lime. Con- '

centrated solution of platina throws down nothing so that no potash,

it contains no salt with base of potash.

Alcohol poured on the sirup of the cane separates from it gum,

insoluble filaments, which fall to the bottom of the vessel,

and are pure gum. Some time after the gum a small por-

tion of a white powder falls down, which is sulphate of lime.

This single product classes the juice of the cane with that

of most fruits.

The sirup, when freed from the gum and sulphate, forms extractive mat*

copious precipitates with the nitrates of lead and silver. With
*"^*

limewater too a precipitate is formed, and the liquor turned

green. This indicates the presence of extract, which mu-
riate of tin confirms by precipitating a whitish lake. The

same
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same sirup distilled with weak sulphuric acid affords no
signs of vinegar; the acid it couiams therefore is not vo-

latile,

and malic If this simp be boiled with chalk, its acid is saturated

;

and from the filtered and concentrated juice alcohol sepa-

rates malate of lime, but in so small a quantity, that we
need not he surprised if Macquer and Darget, in the ex-

periments they made at Bercy near Paris, did not perceive

Tlie use of re- ^"y ^^^^ ^" *^^ j^^^^ of the cane. Duthrone, wheu he said,

peatedly ad- that the repeated employment of potash and lime in the

anJflfml^in
clarification of sugar must have for its object, to saturate

purifying su- any thing but acids, was in the right. He even thinks, that
^^'^' the alkalis combine with some remains of glutinous fecnlse,

and thus lessen their too great solubility. Yet as it seems

net ascertain- difficult to conceive, according to our ideas of the proper-

^* ties of gluten, how it can remain dissolved in so large

quantity in juices void of acid, or deprived of it by the

first satu.ration, I dare not at present adopt this opinion,

because I do not see clearly what is the use of the alkalis in

the clarification of the juice of the sugar-cane.

Infusion of the The cane cut into thin slices gives out its soluble parts to
fresh cane

water. On concentratmg this solution, a little before it

boils a greenish, feculent film separates, which does not

yields ammo- ^^i^^r from that of gooseberries, grapes, &c., and affords abun-

uia. dance of ammonia on distillation. Duthrone obtained the

same result.

Boiled down If it be boiled down to the consistence of a thick sirup,
to niuscovadp.

jj^ fifteen or twenty days a congelation like honey will be

produced, sufficiently firm to remain fast in the vessel.

Its flavour. The taste of this muscovado sugar is pleasant.- and it has

an aromatic flavour, which may be better recognized in me-

lasses, or still more in rum. The race of this liquor there-

fore is really that of the cane: it is a product of the plant,

and not a precipitate formed in the preparation, or by any

of the changes to which the juice is exposed before it ar-

rives at the state of melasses.

The cane af- According to Duthrone, the cane commonly affords half

fords half Its jjg weight of juice. This juice marks on Baume's areorae-
weight ofjuice. „ o j- cc j j- xi •

ter rrom 5*^ to 14 , a arfierence dependmg on the ripeness,

and the inflfuence of other causes, which occasion an increase

or
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©r diminntion of the products of the cane, as of other

plants. According to bim 14° indicate twenty-five pounds

eleven ounces of sugar to a hundred pounds of juice

;

and, as in the most favourable circumstances the cane does

not yield above half its weight of juice, a hundred pounds ^^. c^nTuf svk

of the cane cannot produce more than thirteen of raw su- gar, or about

gar. If we speak of refined sugar, this product must be ^^.^ o i
•

reduced at least one third; since raw sugar appears to con-^

tain not much less than this proportion of melasses. The
proportion of dry to liquid sugar however is yet to be ascer-

tained. INo doubt it will vary according to the strength of

the plants, but it deserves to be inquired into, and I shall

attend to it when I resume my examination of the canes of

Malaga. To return to the muscovado, or raw sugar.

When we consider this honeylike mass, such as it is afforcl- Muscovado

ed by the evaporation of the juice, that is with its sweet and ^""S j" "^e if»

agreeable taste modified by the slight bitterness of its ex- ^^ j.gfi,jijjo-.

tractive principle, we may reasonably conjecture, that the

oriental nations, after they had discovered it, and placed it

among the condiments adapted for seasoning their insipid

rice, would employ it for many centuries in this state,

as they did honey ; and we may presume it was froai the r&-

semblance of honey to the raw^ sugar then in use, and not to

refined sugar, that some of the ancient naturalists termed

sugar " another kind of honey, that is formed in reeds.'*

Honey itself, the only production that has any real resem-

blance to muscovado, not being capable of any process of

refinement to improve its qualities, they would naturally

continue long of the opinion, that raw sugar was equally in-

susceptible of that degree of perfection, to which it hag

been brought in modern times: and if we consider the

number of ages that elapsed, from the time when corn be-

gan to be the general food of man, to that in which he dis-

covered the art of making fermented bread, we shall find

-this conjecture respecting raw sugar extremely probable.

Besides, it is proved by the historical researches of Du-
t;hrone, that toward the end of the fourteenth century raw

^ugar, without any farther purification, was an article of

trade in Egypt, Syria, Cyprus, &c.

Put if the refinement of the honey of the cane have hap- p^rt of tha

pily
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sugar is lost Wy pily enabled us to enjoy the use of sugar in all its purity,
"'"§• we must confess, that we do not obtain this advantage with-

out sacrificing a part of the saccarine matter it contains :

for it Ks certain, that, if the melasses, which probably

amount to more than a third, could likewise be deprived of

the extractive matter concentrated in it by evaporation, as

well as bj/ the sevCial preparaiions it undergoes, with the

foreign matters latro laced into it by the potash, lime, and

bullock's blood, we should have in it a sirup, which, not-

withstanding the inconvenience of its fluidity, would be a

very useful substitute for sugar, in all cases where the lux-

ury of our tables does not render the latter indispensible.

And it would have the farther advantage of sv.'cetening in

smaller quantities: at least I may reasonably infer tl>is from

the raelas^>es J have separated from raw sugar, the qualities

of which render it far superior to the melasses of our sugar

refiners, as it is not contaminated by any foreign mixture.

fTo be concluded in our tiext.j

SCIENTIFIC NEWS.

An Essay on the Warming of Mills, and other Bnildhigs, ly

Steam. By Robert Buchanan, civil Engineer. Glasgow.

Buchanan on 1^ this little but valuable pamphlet Mr. Buchanan has

warming collected the principal facts relative to the application of
Wdmgs by

g^^^^^^ f^^ ^he purpose of communicating heat. There are

two points of view in which this subject may be considered,

safety and economy. In large manufactories of combusti-

ble articles the safety arising from the exclusion of coal fires

must be an obvious advantage. How far it may be econo-

mical must depend greatly on local circumstances.

History. The idea was suggested by Colonel VVm. Cook, in the

Philosophical Transactions for 1745, but it does not appear

to have been applied practically. Mr- Snodgrass first ap-

plied it to the warming of cotton works In 179S; see our

Journal, vol. XVI, p. 326 : and his example was followed by

others.

Hearls of the Mr. B. arranges his subject under the following heads:
subject.

^
rj^j^g

proportionate size of boilers and quantity of fuel,

2. Tho
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4. The proportion of steampipe required to heat a given

space. 3^ The substance and colour of steampipes. 4.

Their direction and arrangement, 5. The modes of con-

necting them.

1. A cubic foot of boiler will heat about 2000 cubic feet Size of boilera

• 11 1 1 • • ^"" quantatf
of space m a cotton mill, where the temperature is iii ge- of fuel.

neral from 70° to 80° of Fahrenheit. The boiler is supposed

to be of the shape commonly used for a steam engine, and

25 cubic feet to be equal to a horse's power. Where the

boiler is separate, and not u^sed for the joint purpose of

working an engine and warming a building, it should be

considerably larger than in this proportion, to avoid the in-

equality of heat incident to a boiler working at its full capa-

city : 25 cubic feet of boiler require about 14lbs. of good

Newcastle coal per hour.

2. Every square foot of exterior surface of steampipe Pioportiou of

. , * pipe to space.

will warm about 200 cubic feet oi space in a cotton mill. A
small chapel has been warmed comfortably with half that

proportion. The safety valve in the boiler is supposed to

be loaded about 2|- lbs. to the square inch. If the steam

were stronger, it would give more heat, but it would be

difficult to keep the joints of the pipe steam tight,

3. Cast iron pipes give out above twice as much heat as Materials ©f

copper, or tin, unless the tin be painted black. When the P^^^^*

surfaces are equally dark, and equally rough, there is no

apparent difference. The thicker the pipe the more uniform

the temperature ; but on account of the expense they are

generally not more than | or | of an inch thick.

4. The expansion of cast iron pipes may be estimated at Their arwnge-

y\t of an inch for every 10 feet in length. Vertical pipes,

being equally heated all round, continue straight ; but hori-

zoatal pipes bend, because the upper side is heated mostj

and this endangers the joints. Vertical pipes too may be

used as pillars for supporting the floors. In the arrange-

ment of the pipes two points require considerable attention.

First, conveniently to expel the air; and, secondly, to take

off the water proceeding from the condensation of the steam.

When the steam enters the pipes, it acts as a piston, driving

the air before it. This principle should be kept in view in

fixing on the place of the opening for the escape of the air.

After

ment.
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After the pipes are filled one or more openings will be ne-"

cessary, to allow a small portion of steam constantly to

escape, to keep up the heat of the pipes. If this be not

done, air will accumulate, and occupy the place of the

steam. It is best to make the condensed water run in the di-

rection of the steam, which will driv6 the water before it in a

horizontal pipe, or even in one with a considerable acclivity.

Great care must be taken however, that no water lodges in

the pipes: for, the water remaining in the pipes after they

become cool keeps one part of them cold ; the next time the

steam is let into the pipes the regular expansion is prevented,

some part of the pipe cracks, and a violent explosion takes

place, racking the joints to a considerable distance in every

direction. The common arrangement is to have a hori-

zontal pipe going off separately from each vertical pipe<r

Tbis requires an opening for letting out the air at the end

of each horizontal pipe. A great improvement is first to

carry the steam to the upper story in a vertical pipe, and

close under the ceiling in a horizontal one nearly to the op-

posite end of the building; thence in a vertical pipe to the

story beneath, and again horizontally under the cieling

;

and thus from story to story till it corner to the bottom j

where the condensed water may be allowed to run off by an

inverted siphon, which will allow the water to escape,

while its pressure confines the steam. The air may be

allowed to escape by a stopcock at the same place.

Mode of cou- 5. When the joints are formed by bolted flanches, these

neaing them, are liable to be broken from inequality of expansion,

or to leak at the bolt-holes. Spigot and faucet joints

do very well in some cases, but sometimes the faucets burst

from the greater expansion of the spigots. If the ends of

both pipes be included in thimbles, though these are equally

liable to break, the expense is trifling compared with that

of a whole pipe. For branch pipes the joinings should be

made by saddles and hoops embracing the main pipe.

Where there is much silk of unequal expansion, the joints

should be secured by a soft stuffing of hemp, or cotton, and

tallow ; but in most cases they may be made with iroil ce-

ment, composed of ion borings 40lbs, sal ammoniac lib,

sulphur |ib, well mixed together and beaten like putty.

The
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THERMOMETER.
BAROME-

TER,
WEAl^HER.

OCT. , J, ^
s f?, V C

Day of < Cu ^r.
o

9 A. M. Night. Day.

c^ o^. n: J

26 48 44 52 42 29-25 Rain Rain

27 44 44 50 44 29'42 Fair Ditto

28 44 45 50 43 29-39 Ditto Ditto

20 44 44 4-9 42 29-66 Cloudy Ditto

30 4(5 47 48 42 30 03 Ditto Ditto

31 44 44 50 44 30-34 Fail- Cloudy

NOV.
1 48 47 50 46 30-26 Ditto Ditto

2 48 48 51 46 30-15 Clnudy Ditto

3 47 47 50 42 30-04
. Ditto Ditto

4 44 42 47 38 30-21 Rain Fair

5 40 37 41 32 29-90 Fair Ditto

6 34 36 42 38 29-88 Ditto Ditto

7 42 43 43 42 29'70 Cloudy Ditto

8 46 48 50 45 29-65 Rain Rain

9 47 50 52 50 29-56 Cloudy Ditto

10 48 48 52 48 29-74 Ditto Fair

11 46 45 48 38 29-84 Fair Rain

12 42 41 44 40 30-10 Cloudy- Fair

13 40 38 41 32 30-U Ditto Ditto

14 34 37 38 34 30-11 Fair Ditto

15 40 47 49 42 29-98 Cloudy* Ditto

16 30 31 54 49 29-61 Ditto-f Ditto

17 50 51 51 46 29-27 Raint Rain

18 46 43 48 33 28-80 Ditto § Ditto

19 34 38 40 36 2931 Cloudy Ditto

20 40 46 50 45 29-73 RaiH Ditto

21 50 46 54 40 29-76 Fair Fair

22 41 41 52 46 3018 Ditto Rain

23 47 50 52 46 3012 Rainii Cloudy

24 46 45 50 44 30-19 Ditto Ditto

25 48 51 52 46 30-00 Fair Ditto

* 11 p. M. Rain and high wind.

f Ditto ditto.

X Ditto ditto.

§ Rain and fall of snow.

11
Preceded by heavy mist.
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ARTICLE I.

Essay on the Composition of Alcohol andof Sulphuric Ether.

By Theodore de Saussure.

(Concluded from p. 273.)

Decomposition of Sulphuric Ether,

Sect. VI. Preparation of the Sulphuric Ether employed

in my Experiments. Considerations on the Analysis of

this Fluid.

l\ HUNDRED parts of sulphuric acid by weight, mixed Preparation of

with a hundred parts of spirit of wine of the shops, the'^'^^

specific gravity of which was 0'842 at IG'* of Reaumur

[68° F;], afforded me by distillation through a worm 53

parts of ether not rectified, the specific gravity of which

was 0-797.

This ethereous liquor, after mixing it with an alcoholic Rectified.

solution of potash, was distilled nearly to half at a tem-

perature of 35° R. [111° F.]. The ether, freed from

the sulphurous acid, oil, and a part of the alcohol which

were united with it, was of the specific gravity of 740* at

10° R. Ids'" F.]. This is the rectified ether of the shops.

Vol. XXL—Supplement. Y The



have been ob-

tained.

S2% COMPOSITION OF SULPHURIC ETHER.

Washed. The ether obtained by this operation was mixed with twice

its weight of water *, to separate still more alcohol from

it: and the ether, after it was decanted, was found to be

reduced by this washing to the specific gravity of 0-726.

One third This last product subjected to distillation, and only a
drawn off.

^jj^j-d ^f [^ drawn off, yielded an ether of the specific gra-

vity of 0-717 at 16^ R. [68^ F.]. This was the ether I

employed in my experiments.

More might It is unnecessary to obserre, that by repeatedly rectify-

ing, and washing the rci-iduums of the preceding rectifica-

tions, four or five times as much ether of the specific gra-

'. rity of 0'717 might be obtained, as by confining ourselves

to the first result mentioned above.

Results of It has been seen, that the results of the slow combustiou
burning m a ^f alcohol in a lamp in a close vessel were deficient in pre»-
lamp not accu-

. , t i • , , , , , . <• .

rate. cision. Ihosel obtained by the slow combustion or ether

were still more so, and therefore I shall not detail them.

Its detonation ^^^ analysis ctf ether made by detonating its elastic va-

gives more spe- pour appeared to me sufficiently accurate to determine the
cific results than .. r i • i i.» i tx •

that of alcohol. P'^OP^^^^*'"^ ^' carbon, oxigen, and hidrogen. It is capa-

ble of giving more precise results than those obtained from

alcohol by this process. The alcoholic vapour is so light,

that its specific gravity is difficult to be ascertained. A very

slight errour in determining it makes great differences in the

results of the analysi>. The gaseous vapour of ether is

much heavier; all the results are more striking; and small

errours here are less important.

its decomposi- '^^^ decomposition of ether by an incandescent porcelain

tion in a red tube afforded me less precise results than the preceding ope-

quite"so accu- ration, and much less accurate than those obtained fromal-

Tate. cohol by the same means, because the ether in this proce.s*

yields thirty times as much oil, with respect to the compo-

sition of which I could only form conjectures. I will re-

late the particulars of this process however; as they will

serve to confirm the analysis of ether by the rapid combus-

tion of its vapour.

* The efficacy of this method has been demonstrated by the

experiments of Gay Lussac, given in BerthoUet's Chemical Statics,

vol. I.

Sect.
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Sect. VII. Decomposition of Ether bij an incandescent

Porcelain Tube.

Through a porcelain tube glazed within and heated red 1103 grains of

hot I passed 1103 grains of ether. I did not apply fire Ji- throughTred

rectly to the retort, from which the ether was distilled, for hot porcelaiu

the vicinity of the furnace that heated Ihe tube raised it to " ^'

27® R. [92*7° F.], and this temperature was sufficient to

distil over the whole of the ether in the space of fourteen

hours.

The apparatus for this experiment was in all respects si- as the alcohol

milar to that employed for the analysis of alcohol, and de- ^^ '^^"'

scribed in Sect. V. The porcelain tube was equal in size,

and exposed to the same degree of heat in the same furnace.

The ether was entirely decomposed; at least no smell of was entirely de-

ether was perceptible in the vessels, that received the pro-
*^"^di°t^*^*

ducts of the operation. It yielded me,

1, In the middle of the porcelain tube 5| grains of char- charcoal 5|,

eoal, Avhich separated in the form of a thin lr>af or scroll.
°^^"^^*

This charcoal, being incinerated in a platina crucible, left

no ponderable quantity of ashes.

2, In the glass worm and the upper half of the receiver volatile oil

^bout three grains of a very inflammable essential oil, cry- 3 grams,

stallized in shining scales, transparent, and smelling of ben-

zoin. Most of these crystals were contaminated by a brown

empyrcumatic oil, which they left behind after evaporating

in the common temperature of the air.

3, In the end of the porcelain tube that projected be- another oil 43

yond the furnace, in the worm, and in the receiver, where S'"^"'*

it was more abundant, 43 grains of an oil nearly black,

partly fluid, and partly of the consistence of honey. This

had a smell of benzoin mixed with an empyreuma; was

soluble in alcohol, and insoluble in water ; acrid, and, the

lips being torched with it, it gave pain, and caused suppu-

ration. When spread upon paper it dried, and, viewed

through a microscope, exhibited small yellow crystals,

which were not volatile like the preceding in the common
temperature of the atmosphere.

4, A drop of water, weighing about three grains, found ^'^ter S grain?,

iu the worm. It was colourless, smelt of benzoin, emifted

Y 2 vapours
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vapours at the approach of muriatic acid, produced no

perceptible change in the infusion of litmus, or if it had

any effect it was reddening it. There \vas no water in the

receiver.

oxicarburetted 5, Lastl}^, 3541 cubic inches of oxicarburetted hidro-

hiflrogen 948 gg^ g^g^ at 27 Inches 3 lines of the barometer, and 16° R.
'

[68'' F.]. In this there was no mixture of carbonic acid

and a thick §^^ ' ^^^ there came over with it into the receivers a thick

yellow smoke, yellow smoke, with a strong smell of benzoin and empy-

reuma. This vapour was partly lost in the water of the

trough, on the top of which ao insoluble pellicle was found

floating, after it had stood a few days. When I detonated

this inflammable gas immediately after it was formed, and

while the vapour was suspended in it, it produced more car^.

bonic acid gas, than when it was condensed. Every thing

therefore indicates, that this smoke was the vapour of oil.

The gas weigh- The gas was not weighed and analysed till twenty-four
ed and ana- hours after its extrication, and the complete disappearance

of the vapour. That which was formed in the first periods

of the distillation was lighter, and contained Jess carbon,

than what was produced toward the end, though the heat

of the porcelain tube did not vary. On taking a mean be-

tween three portions of this gas weighed at the beginning,

middle, and end of the process, I found, that 3541 cubic

inches weighed 948 grains*.

lysed.

Weight and
^ At 28 inches of the barometer, and 10" of the thermometer

compositron of [54 5» F.], 1000 cubic inches of oxicarburetted hidrogen gas weigh
oxicarburetted 285 grains. That obtained from a similar distillation by the Dutch
hidrogen vary

chemists weighed under the same circumstances 32G grains. That

circumstances, which Mr. Cruiclishanks produced weighed 297 grains. Accord-

ing to this author, 100 cubic inches of this gas consume \l6 of ox-

igen gas in forming 108 of carbonic acid gas. Nothing is more

variable than tlie weight and composition of this gas according to

the degree of- tire, the diameter of the incandescent tube, its incli-

nation in the furnace, and the period of the experiment, at which

the gas is collected. I conceive, if this gentleman had weighed

and analysed it at every period of its developerient, he would have

found in it less carbon. I speak here of the quantity of carbonic

acid gas produced by the cambustion of the inflammable gas, and

not of the absolute quantity of carbon he ascribes to it: this ap-

peals less than mine, because he reckons much less, carbon in the

carbonic acid.

The
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The immediate products of the decomposition of U03 V'"'"^'^'.^*^
P'*^^ '

ducts of the
grains of ether then are, ether.

Gr=i.

Oxicarburetted hidrogen gas - _ - 948

Charcoal _-_-.- 5-25

Oil, in part volatile - _ _ - 46

Water 3

1002-23

Loss owing to the oily smoke carried off ,

by the gas ... - - 100-75

1103.

On analysing the gas in all the receivers by Volta's eudi- The gas ana-

ometer, and taking a mean of the several analyses, I found,
^^^

that 100 parts by measure of this oxicarburetted hidrogen

gas consumed for theii- combustion 145 parts of oxigen gas,

forming with them water, and 88 parts of carbonic acid gas.

As to nitrogen gas, I found no more after the combus-

tion, than I had added with the oxigen gas which produced

it. Indeed most of my eudiometrical analyses indicated,

that the nitrogen gas introduced previous to the combustion

had undergone a small dimiuiitron in consequence of the de-

tonation *. The drop of water found in the worm adapted

to the incandescent tube exhibited signs of ammoniacal va-

pour on the approach of muriatic acid ; but this test is often

illusory; and besides, as it is impossible for me to affirm,

that my ether contained no alcohol, the existence of nitro-

gen in ether must remain undecided.

On applying the calculation adopted in § V for the ana- Its composition

lysis of the oxicarburetted hidrogen gas of alcohol to the

* This condensaf Ion of nitrogen, according to the experiments Nitrogen con-

of Humboldt and Gay Tussac, does not take place in the detona-deiised in some

tion of pure hidrogen eas with atmospheric air. In our operations
circumstances,

,
^ ot r_^

_

r not m others,
the circumstances differ, because the liiarogen is more condensed

in the oxicarburetted hidrogen gas of ether, than it is in pure hi-:

d-rogen gas. This diminution of nitrogen did not appear in the

combustion of the inflammable gas of alcohol, either because this

already contained nitrogen, or because the hidrogen is less con-

densed in the oxicarburetted hidrogen of alcohol than in the oxi-

carburetted- hidrogen gas of ether, and even than in pure hidrogen

results
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results ^ve have just obtained from the detonation of riio

oxicarburetted hidrogen gas of ethei-j we find, that 100

parts by weight of the latter contain,

Carbon - . _ 56-12

Hidrogen ... 17-43

Oxigeu - - - 26-45

100.

Fthcr contains The analysis of this gas compared with that of alcohol
more carbon

jg sufficient to give US some idea of the composition of ether,
and hidrogen, '^

.

but less oxigen, and show US, that this liquor contains in an equal wciight

than alcohol, more carbon and hidrogen, but less oxigen, than alcohol;

for this oxicarburetted hidrogen g'as alone constitutes more

than three fourths of the weight of the ether I decomposed.

The other fourth, which I pass by, is alraost wholly oil, in

part fixed, in part volatile, which must have some similarity

of composition with the ether. But as oil, according to the

analysis of Lavoisier., contains scarcely any thing but car-

bon and hidrogen, it follows, that, in referring the com.

position of ether to the proportions of the elements of the

gas I have just analysed, we have too little hidrogen and

carbon, and too much oxigen. This will be confirmed by

the following process, which gives more precise results.

Sect. VIII. Analijsii; of Efher by the Detonation of its

Elastic Vapour.

Vapour of ^^^ *^6 preparation of the oxigen gas dilated by the va,

ether detonated pour of cther, and the estimation of the weight of tliis va-

pour, I adopted the same processes as those I applied to

the vapour of alcohol, § III. I think it useless tlicrefore

to repeat them ; but I shall give one example of their re-

suits, the barometer being at 27 inches, and the thermome-

ter at 18'^ [72-5° F.]. Of five experiments made in a si-

milar %vay this appeared to me the most accurate, though

their differences were slight.

Txpansion of
"^^^ elastic force of my ether, or the depression of the

the vapour. column of mercury by a drop of this fluid introduced into

its vacuum, was 16 inches 9 lines. On applying to this re-

P
s^lt the formula of Dalton —— , we find, that a volume of

P~J
air

with oxigen
gas
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air equal to unity, into which the ether is introduced, will

occupy, in consequence of the expansion of the ethereal

vapour, a space equal to 2'6341. I obtained the same re-

sult by passing a drop of ether into a receiver full of air

over mercury, and measuring this air both before and after

the dilatation.

A thousand inches of atmospheric air dilated by the va-

pour of ether contained therefore 379-63 cubic inches of

pure atmospheric air, which weighed 161*9 grains.

I found by a direct experiment, that 1000 cubic inches 1000 cubic

of atmospheric air dilated by the vapour of ether weighed
6"4!47^rafns

816*37 grains. Consequently 1000 cubic inches of pnre

ethereal vapour weigh in atmospheric air 816-37— 161'9=

631-47 grains, according to the principle, that elastic va-

pour has the same Aveight in the air and in vacuo. {See ^
Jiote at the end of this paper.) ^

Oxigen gas dilated as much as it can be in the common Oxigen gas di-

temperature by the vapour of ether will not take fire by the ^^^^^
^^J?"^^,

. ,
/as possible with

electric spark. The reason is, the vapour of ether is too vapour of ether

abundant, or, in other words, the oxigen gas too much """
^'^ ^^^^^°^ **

rarefied. Alcoholized oxigen gas likewise does not take electricity.

fire, but from an opposite cause, the alcoholic vapour be-

ing too much rarefied; for, on adding pure oxigen gas to

the alcoholized oxigen, the vapour does not take fire, be-

cause it is still more rarified ; but if pure oxigen gas be

added to the etherised oxigen, the vapour inflames.

I mixed over mercury 100 parts by measure of etherised Vapour of ether

oxigen gas with 504 parts of oxigen gas, and detonated j^^ggproportioi;*

them by the electric spark. The explosion burst the eudi- of oxigen.

©meters, which were not very thick. The 604 parts of

aeriform fluid, which before the detonation contained

541-96 parts of oxigen gas, were reduced by their combus-

tion to 344-31 parts, in which a second eudiometrical ana-

lysis showed there were 230-51 parts of carbonic acid gas,

and 113-8 of oxigen gas. The residue of the first operation

contained a dew, Avhich appeared to be aqueous, and was

void of smell.

One hundred parts by measure of vapour of ether there- Produce of

p Ar^n, ^ - , e • *. 1 • 65-447 grainsor
fore consume 428-lo parts of oxigen gas*, leaving as a

^,^p^^^j.«^g^j^gj.^

residuum

,
* If with ctherispd oxigen gas we mix a less quantity of oxigen soot appears in

gas sojne cases.
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Carbon.

Hidrogen.

Water.

Its component
v^aris.

residuum water, and 230 51 parts of carbonic acid gap.

Hence wc must conclude, that the oxigen gas lias hurned
395 -28 parts of hidrogen gas contained in the etlier.

Admitting the numbers I have given to represent cubic

inches, and substituting for these the corresponding iv eights,

the barometer being at 27 inches, and the thermometer a,t

18" [72-5 F.], we find, that 100 cubic inches of ethereal

vapour weigh 65 447 grains, and contain,

1, The carbon of 230*51 cubic inches of carbonic acid

gas, or 38-64 grains of carbon.

2, Hidrogen gas 395 28 cubic inches, weighing 1,2-62

grains.

3, A quantity of oxigen a^d hidrogen answering ti?

14-187 grains of water.

On substituting for the water its elements, and propor-

tioning all the results of the analysis to 100 parts of ether

by weight, we find, that they contain

/ Carbon . . - . 59-04

Hidrogen - . _ _ 21-86

Oxigen > . _ . ig-i

100.

General results. These results are reducible to the following: 10 grains of

ether consume for their combustion 61 cubic inches of ox-

igen gas, at 28 inches of the barometer, and 10'' of the

thermometer [54-5 F.], forming water, and 3.2-85 cubic

inches of carbonic acid gas.

The analysis I have just related was repeated four times,

and a mean of the four indicates in 100 parts of ether

'
' Carbon - - . . 58-2

Hidrogen - _ - _ 22-14

Oxigen
, . ' - > . 19-66

100.

gas than will consume all the etliereal vapour, or merely sufficient

for this purpose, a black powder, or £oot, will be deposited on the

•^idcs of the eudiometer, and some free oxigen gas will remain in

the aeriform residuum of the detonation. This soot does not ap-

pear, when the cUierised oxigen gas is detonated with a quantity

of oxigen gas much superior to what is requisite for burning the

whole of the ethereal vapour.

Sect.
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Sect. IX. Examination of the Water produced bi) the

Combustion of Ether.

Hitherto I M\q taken it for granted, that the fluid rcsi- Examination of

duum of the combustion of ether was water, but without

^ny other proof, than a very superiicial examination of the
^

slight dew, Avhjch is formed in the eudiometer by the in-

flammation of the ethereous vapour. It remains for me to

examine how far this supposition was well founded.

I burned several ounces of ether, in the apparatus in- from several

vented by ]\Ieusnier to obtain the water produced in the ^"'^'^^^^ ^^ ^^'

fombustion of" alcohol. The water thus obtained from

ether is without colour, smell, and taste, except som$

traces of empyreuma, vvhich it loses by exposure to the air.

It has the same specific gravity as distilled water, with which

it mixes without becoming tiirbid. It is not precipitate^

either by nitrate of silver, liinc water, or even acetate of

barytes. When I evaporated one ounce of it to one fifth

of its former weight, acetate of barytes produced a cloud

in it incapable of being weighed.

To estimate the quantity of sulphur contained in sxilphu- Examined foi;

ric ether hy another process, I dissolved one ounce of this ^^'^l^'^"'"'

liquid in fourteen ounces of v/ater. A stream of oxigen-

ized muriatic acid gas was passed through this solution for

ten hours. The ether was in part decomposed, but the so-

|ution containing the products of this decomposition was

rendered but slightly turbid by acetate of barytes, till it

was reduced by evaporation to a qiprter of an ounce. As

the result is so trilling, it is impossible to conceive, that

sulphuric ether can derive any of its essential properties

from the presence of sulphur.

The water obtained from ether by the apparatus of Mens. A little lead iti

,,,,., T/. , 1, , 7 the water from
nier was rendered turpid and of a deep brown colour by

^j^g worm.

the hidrosulphuret of potash. This precipitate arose from

the lead acquired from the worm of the apparatus.

It emitted copious ammoniacal fumes at the approach of Appearance of

muriatic acid, and it appeared to me, that it changed the

sirup of violets green in a very slight degree: but this change

of colour certainly did not take place with the water ob-

tained from the combustion of ether under the mouth of a

5 glass
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glass jar. In the latter process the distiilafion is slov/rr,

because we lose a larger quantity of Mater raised in va-

pour; and that which is collected, having been longer ex-

posed to the air, suffers more ammonia to fly off.

Fiivther proof One ounce of the water obtained from ether in Meus-
of its presence, pjgj.'g apparatus, and received in a bottle into which I had

put a few drops of muriatic acid, in order to saturate the

ammoniacal vapours during distillation, was evaporated to

dryness in tlie t'^mperaturc of the atmosphere. The resi-

duum it left was ch-y and well crystallized muriate of am-

monia, but mixed with a little muriate of lead. The mu-

riate of ammonia, separated from the metallic salt by a

fresh solution and crystaliization, weighed one grain and

three tenths. Here therefore its proportion Avas greater

than in the water obtained from the combustion of alcohol,

§ IV.

Peiliapt; the Though it is possible, that ether may contain a little ni-

'*"'"'°"!^ "°'^, trogcn, I doubt whether the ammonia, found in the aque-
wlK'lly from the ° '

.

' ^

eihcr. ous product of ths combustion, come wholly from the ether.

Whatever care I have taken in my eudiometrical trials, I

have not been able to satisfy myself, that the nitrogen gas

is not condensed into ammonia in the combustion of the va-

pour of ether. My results on this point havenotbeen uni-

form. The greater number have indicated this condensa-

tion, and I am inclined to admit it, because the manipula-

tions and sliglit errours incident to Volta's eudiometrical

process have a tendency to produce the opposite effect, in

other words, to introduce nitrogen gas into the residuum of

the detonation *.

The water eva- ^ evaporated to dryness, in a very gentle heat, 288 grains

porated left a of water obtained from ether burned under the mouth of a
ii^ie residuum.

glass jar. It left as a residuum a transparent varnish,

weighing at most an eighth of a grain, and attracting mois-

ture from the air.

* If we operate over mercury, there is always in this metal, and

some interstices of the eudiometer, a little common air, which

mixes with the residuum of the detonation, to fill the vacuum it

produces. When the operation can be performed over water, the

air contained iji this fluid separates from it for the same reason, but

it is in less quantity than from mercury.

To
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To find whether the liquid 1 examined contained acetic ft
contained a

^
, . c I'ttle acetic

acid, I added a few drops of potash to 288 grains ol water acid.

obtained by the same process as the preceding. The solu-

tion was saturated with carbonic acid gas, then evaporated

to dryness, and afterward washed with alcohol; when a

white salt was dissolved, weighing 0-7 of a grain, and very

speedily deliquescing. It had all the characters of acetate

of potash.

Thus the experiments I have just related indicate in the All the foreign

water produced from the combustion of ether the presence "^^^^"^^^ '" ^^

of acetate of ammonia, a portion of sulphuric acid too

small' to be weighed, and a slight deliquescent varnish, the

nature of which I could not ascertain. But the weight of

all these substances taken together is so small with respect

to the water holding them in solution, that it can make

very little difference in the proportions of carbon, hidro-

gen, and oxigen, assigned to ether in my last analysis.

Sect. X. JppUcation of the preceding Analijues to the

Inqidnj concerning the Changes Alcohol undergoes in its

Transformation into Ether.

In considering the changes effected in the conversion of Comparison of

alcohol into ether, I shall regard only the proportions of ^{^^1°

oxigen, hidrogen, and carbon, neglecting the nitrogen;

the existence of Avhich in alcohol is certain, but question-

able in ether, though it is demonstrated, that the Avater

produced by the combustion of ether with the acid of at-

mospheric air contains a perceptible quantity of ammonia.

100 parts of alcohol are composed, 100 parts of ether,

§ V, of

Carbon - - - 43-5

Oxigen - - - 38

Hidrogen - - - 15

Nitrogen . - - 3-5

. 100

100

These results show, that in equal weights ether eontains Alcohol loses

much K9.ore carbon and hidrogen, but much less oxigen,
^^^^.^^^'^^j^^J^

than alcohol docs. Mr. Bcrthollet had already considered

ether

VIII, of

. b9

- 19

. 22
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ether as a product, that must have more hidrogen and less

oxigen than alcohol *.

Residuum from The residuum of the mixture of sulphuric acid Avith al-
the niixtuie of i , , , , . .

^

sulphuric rcid *^°"^* "-^^^^^ in suspension, after the ethereous fluid is sepa-
and alcohol. rated, a bituminous or resinous matter f greatly loaded with

carbon. It will be asked, no doubt, how it is possible,

that ether should contain more carbon than alcohol, since

the latter has let fall a portion of this element in its conver-

sion into ether. But it must be remembered, that this re-

siduum contains likewise oxigen and hidrogen, wlurh are

found either in the bituminous substance or in the stare of
water ; and that, if this oxigen and hidrogen be taken from
the alcohol in larger proportion than the carbon, the latter

must predominate in the ether.

Two parts of To judge whether my analyses lead to. this conclusion, I
alcohol yield jjavc examined what quantity of ether a determinate weidit
one of ether.

r- , i , , ,
ot alcohol would produce; and I found by approximation,

that two parts of alcohol, if wholly decomposed, would
give one of rectified ether. I obtained this result by the

following operations^

80 p. alcohol, A hundred parts of common spiilt of wsnc of the spe-

lOo'sulThuS'^
^'^^ gravity of 0-845,, and containing 80 parts of perfect

acid, produced alcohol with 20 of water, produced, by mixture with au

ether
™^'"'^ ^^"^^ weight of sulphuric acid, 60 parts of ethereous fluid

not rectified, by stopping the distillation at tha moment
when the sulphurous smell is decidedly perceived, and the

oil begins to appear. I actually collected only 52 parts ^of
* the ethereous fluid, but I found, from the diflereacc in the

weight of the retort, tliat contained the spirit of wine and
sulphuric acid, taken before and after the distillation, that

60 parts had been produced. It is m'cII known, that a cer-

tain quantity of ether always flies off" in vapour during this

process, the weight of which could not be found in a,ny

other way. In the following operations I continued to es-

timate the weight of the product by that of the residuum.

* Statiqiic Chimique, vol. ii, p. 531 and following,

t A^.W. and rroust, Mr moires des Savaus cUangers, Institui,

nal. v!)]. L

The
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The 53 parts of ethereous fluid, which I suppose equal These rectified

to 60, were mixed with liquid potash, and by the known ^° "^
^'

processes of rectification afforded me 25-25 parts of ether.

The residuum of this rectification, which must be equal Residuum

to 34-75 parts, was separated from the potash by distilla- ^j^'^''^"^
^°'^

tion. It was miscible with water in any proportion, and
had nearly the specific gravity of common spirit of wine.

I mixed it with an equal weight of sulphuric acid, and it

produced 23-25 parts of ethereous fluid, which, having

been mixed with potash and rectified, yielded 10-3 parts of

ether.

The alcoholic residuum of this rectification was separated and afterward

from the potash, and mixed for the third time with sulphu-
^'^'

ric acid. This afforded 3-2 parts of rectified ether. The
80 parts of perfect alcohol therefore produced in all these In all 38*75 of

operations 25-25 + 10-3-f 3-2 = 38-75 parts of ether, or
^"'"^ ''^^'"

nearly half the weight of the alcohol employed. Ten parts

of water did not entirely dissolve one of this ether. Its

specific gravity was equal to 0-736 at 16'-' R. [68«> I'.]. I

did not wash it with water, but it would certainly have been
lighter, if I could have obtained the specific gravity of that

which was volatilized. I have taken no account of a small

quantity of spirit of wine, which, according to the obser-

vation of Proust, always remains mingled with the sulphu-

ric acid after the first separation of the ether. I do not

think therefore I shall be far from the truth, if I say, that

200 parts of perfect alcohol produce by their complete de-

composition 100 parts of ether of a density equal to 0-717

at 16° R. [68« F.].

If we take the difference between 200 parts of alcohol Elements left

and 100 of the ether produced from it, reducing the two
^[J|.' ^jfj'^^j','?^

liquids to their ultimate elements, we shall have a remainder ration of the

equal to 100 parts, which, setting aside the sulphuric acid,
^^'^'"*

express the elements left by the alcohol after the separation

of the ether; and which include

Carbon - - . 28

Oxigen - - . 57

Ilidrogen _ _ S
JVitrog.en

This
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ThiJ, rcsidnum {hen must contain a considerable quant^v

of carbon, though the ether is more loaded ^vith it than the

alcohol. It will no doubt be remarked, that this residuum

contains oxigen and hidrogen nearly in the proportions that
- constitute Avater, or in that of 7 to 1. We must admit

therefore, that 100 parts of ether arc nearly equal to 200
parts of alcohol, minus 28 parts of carbon, and 65 of

water, the formation of which has been occasioned by the

sujphuric acid.

Not a perfect The black substance precipitated from the alcohol is not,

as has been said, pure carbon: nor does it appear, that the

liquid formed Avith the elements of alcohol by the sulphuric

acid is pure water. An imperfect separation of products

takes place here, as in all decompositions effected between

substances that have a very movable constitution, and little

disposition to solidity.

The result ap- In this paper I have attained nothing farther than ap-

proximations, but in researches of so difficult a nature,

these results are the only ones we can expect. They can-

not acquire groat precision, but by repeated analyses suc-

cessively improved.

Note on the Vapour of Ether, § VII, p. 327.

a paper read to the Society of Natural History and

Philosopliy at Geneva, December, 1804, I gave the parti^

colars of an experiment made for the purpose of ascertain-

ing directly the specific gravity of the elastic vapour of ether

in vacuo. The conclusions drawn by de Laplace from the

observatiorts of Watt, my father, and Gay-Lussac, show

decidedly, that the elastic vapour of water is found in the

same quantity in vacuo and in the air at the same temper-

ature; but Me cannot apply the same law to ether, except

by analogy, or very indirect experiments. (See the expe-

riments of Mr. Dalton on the evaporation of ether. Man-

chester Memoirs, vol. V, or our Journal, vol. VI, p. 266.)

Experimentto I procured a matras, the body of which contained 30
ascertain that ^. j„(,]jgg ^nd the cylindrical neck of which was 32
of ethci". ' •'

inches long, and about three lines in diameter. On, this

neck I measured off a length of about two inches, and,

weighed the q;iantity of ether requisite to fill this length.

The

of elastic va

JJOIUS,
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Thematras was filled with mercury, except a space equal to

that of the small column, that had been measured, and this

was lilled with ether. I then closed for an instant the ori-

fice of the matras, and inverted it in a basin of mercury,

under which I opened it. Thus the matras became a kind

of imperfect barometer, terminating above in a hollow ball

void of air, but filled with the vapour of ether. The length

of the column of ether, previously measured, was dimi-

nished above a third by the formation of the vapour I have,

mentioned. This diminution reduced to weight, and com-

pared with the capacity of the body of the matras, gave me
the bulk and weight of the vapour of ether in vacuo, and

proved, that they were equal, at least as far as could be ex-

pected in an experiment on 30 cubic inches, to the bulk and ^

weight of this vapour in atmospheric air, in nitrogen gas,

and in hidrogcn gas. The vapour of alcohol is too light,

to afford sufficiently decided results by this process.

In this experiment there are some precautions to be taken, Necfs^ary nre-

30 which however there is no dilficulty, 1st, to expel from '^^"^''^"''"

the surface of the mercury contained in the barometer a

small quantity of liquid ether, which lodges betncca the

mercury and the inside of the neck when the matras is in-

verted. This may be effected by surrounding it with a cloth

warm enough to rediice this etlicr into elastic vapour.

—

2dly, it is necessary to estimate by a comparative experi-

ment, made at the same time and in the same place, with a

matras of equal size, the weight of the liquid ether that ad-

heres in small quantity to \\\e. inside of the body filled with

vapour. 3clly, in stopping the matras to invert \i^ the

stopple must not touch the ether. 1 avoided this source of

/errour, by fixing in the neck of the matras, near its orifice,

a tube closed at the bottom, and filled with the ether in-

tended for this experiment.

I found thus, that a cubic fool: void of air, or filled with 2oz. of ethefi

air, could contain, at a temperature of 18^ R. [72-5° F.], ^'J
''^°

t'-"";' ./ 5 i L -J' of a cubic toot-

about two ounces of invisible ether in the state of gas. The

extraordinary weight of this vapour instructs us how much

ether ig lost, by employing large vessels or globes passing

one into another, for the purpose of coudeusers and re-

ceivers in distilling this fluid.

A know-
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Specific gravity' A knowledge of thd ypcclfic gravity of vapours may far-

fords^ useful
^ ' "'sh considerable resources in chemical analyses. By the

data. help of this datum, and detonating a few cubic inches of

the vapour of ether with oxigen gas, I was able to deter-

mine with more precision the proportions of oxigen, hidro-

gen, and carbon in ether, than by burning two ounces of

this liquor in a red hot tube. I obtained results nearly as

accurate with the vapour of alcohol.

Vapour of ether
'fjj^ yapour of ethcr may be employed with as little cx^

employed to as- '
. . . .

ceriain its affi- pense for determining the affinities of this fluid to diflferent

nities to pitch,
gyjjg^jjj^(,gg_^ I introduced over mercury 12 grains of

pounded pitch into 20 measures of atmospheric air dilated hy

the vapour of ether, Avhich consisted of 10 measures of air

previous to its dilatation. The 20 measures occupied a co-

lumn 6 inches high, and 6 lines in diameter; and were re-

duced to eleven measures by the presence of the dry pitch,

which became semifluid in thus condensing almost the whole

of the ethercous vapour.

^"^*» I obtained a somewhat less condensation with 12 grains

of suet, 20 measures being reduced only to 13. The suet

was softened.

India rubber. Twelve grains of caoutchouc, very minutely divided, re-

duced 20 measures to 15.

camphor. Twelve grains of camphor reduced 20 measures to 16.

The camphor was moistened.

wax. Twelve grains of yellow wax reduced 20 measures to 16f.
fee. The vapour had very little action on gum lac, 12 grains

of this only reducing 20 measures to 19.

and tragacanth. A similar quantity of gum tragacanth produced a con-

densation too small to be measured.

.Specific gravity The knowledge of the specific gravities of the vapour of

the^irect^^ratio
'^'''^^6r, of alcohol, and of ethcr, may give us an idea of

of the volatility the law, which the gravities of vapours follow in proportion

ces producing'^" *^ ^^^^ volatility of the liquids from which they arise. Water
tlieiTi. at a given temperature is less evaporable than alcohol, and

alcohol than ether. The elastic vapour of water is lighter

than that of alcohol ; and the vapour of alcohol is lighter

than that of ethcr. The specific gravity of elastic vapours

then.





Fig5
^
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iiiea, at equ^ temperatures, appears to be in the ratio af

the volatility of the liquors that furnish them. The most

volatile bodies are those, which, in similar circumstanceSj

produce the heaviest elastic vapours.

Observations made by several natural philosophers indi- Gasses mix unl-

cate, that masses of different natures mix uniformly, and^^"^™'?^
without

^ °
_

•' ' regard to speci-

do not arrange themselves according to the natural order of fie gravity.

their different specific gravities: but if this observation

•Vfere unfounded, if the vapours that emanate from the ter-

restrial globe arranged, themselves in the order of their gra-

vities, those that belong to the least volatile bodies^ as the

earths and metals, would be those that would occupy the

highest strata of our atmosphere, supposing its temperature

uniform.

II.

Description of an improved Ship's Stove, hy Mr. Joseph

Collier, No, 11, Crozi:n Street, St>ho*.

SIR,

1 HEREWITH send you a model of an improved ship

stove, which may also be employed in drying houses, &c.,

with more safety than those in present use.

I submit it to the inspection of the members of the So-

ciety, who, I make no doubt, will see its advantages, and

am, Sir
J

Your humble Servant,

JOSEPH COLLIER.

P. S. The expense of one twelve inches diameter will be

about eight pounds.

Fig.l, Plate IX, represents the stove, with the front Description of

partly closed by the circular slide A, which is moved from ^ ^^'^'^ ^^°^^-

the back by the brass handle B. C a movable plate attached

to the slide A, now supported by the latch catching a pin,

* Transactions of the Society of Arts, vol. xxv, p. 93. Fifteen

guineas were voted to Mr. Collier for this invention.

Vol. XXI.

—

Supplement. Z ^y
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by which means it acts as a blower to cause the fire to bura

more briskly, but which slides down also to shut the fire up.

D another plate, now hanging on its latch, but which

can be let down to shut up the ash pit or dish /, which can

be drawn out when the side facings FF are pulled irp. 6?

a circular plate or cap, which slides so as to shut the chim-

ney up close.

Fig. 2, The body of the stove with the slider A moved

round to the back, and thus leaving the fire-place com-

pletely open.

Fz'g. 3, The ash-dish shown separate. " *"

Fig. 4, One of the side facings taken out to show the

figure H, which slides into a hole made in the corner of the

stove to hold it.

in.

Account of a Floating Light calculated to save the Lives of

Persons, who have the Misfor^tune to fall overboard in

the Night from any Ship. Invented hy Mr. Wm. Ship-

XEY, Founder of the Society for the Encovragement of

ArtSy Manufactures^ ajid Commerce"^.

JL HIS floating light consists of a hollow vessel in the

form of a boat, made of tinned iron plate, a 6, Fig. 5,

Plate IX, the joints of which are carefully soldered, so as

to keep out the water. The boat is 27 inches long, 13 broad

in the middle,, and 12 deep, -ind is sufficient to support a

man in the water. From the gunwale of the boat, on each

side, projects a handle c c?, soldered fast to it for the man

to hold by.

ef is a metal ring connected with the boat by four up-

right pieces, within which is another smaller ring, turning

on pivots, fastened to the ring e/, in the direction of the

hoaVs length; the internal ring supports a small lantern, g,

h^ an axis which passes through it, and is pivoted into the

ring at each end, in the direction of the boat's breadth. By

* Transactions of the Society of Arts, vol. xxv, p. 94.

jnean»
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taeans of these rings the lantern will remain in a vertical

position, independent of the boat's motion.

On the first alarm of a man falling overboard in the Its application.

night, the candle is to be lighted, and the machine lowered

into the sea by the rope ; if the man should be at a small

distance from the ship, he may, by means of the rope, be

taken on board immediately on his reaching the machine,

if not, the rope may be secured on the iron reel, to prevent

its unwinding, and cast off, and the light will direct the

man where to find it, and holding fast by the two handles

it will support him in the water.

Fig. 6, A, is a rope ladder, having a lantern attached to

it, as well to direct the person in the water to the rope lad-

der, as to enable the persons who lower the ladder to let it

down till the cross-bar k reaches the water ; / is i hook to

hang the floating light upon. Fig. 7, m, is the reel for the

line, by which the floating-light is to be lowered.

It is proposed, in order to make this float useful, that it The lamp al-

be placed every night under the care of the officers on
J^ ]^^j.*°j_^^[^g°

watch; that its lamp be frequently trimmed and supplied

with fresh oil, and its wick moistened with oil of turpentine,

in order that it may take fire with the least touch of a lamp Directions for

or candle ; and whenever the alarm is given of any of the ^^^ "^^'

sailors falling overboard in the night, the officer on watch

may light the lamp in the lantern belonging to the float as

expeditiously as possible, and let the float down by a small

cord, wound upon an iron reel, into the water, till it has

floated about one second of time, and the float is a little

way out of the perpendicular of the small cord. He is thea

to secure the cord on the reel, to prevent its unwinding, and

toss it overboard. The reel will sink down, and pull the

line almost perpendicular, and thus it will not be liable to

entangle the person when he swims to the float, who, when

he has got hold of the handles of it, may move it very fast

which way he will, only by striking his legs in the same

manner as he does when he swims; and as the light of the

lamp will be a certain guide for the person fallen overboard

to find the float, so it will also direct them in the ship to

6nd the man and float : And when the ship has tacked about,

Z2 and
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and is come to the float, then the following method is pro-

posed to take up the man and float into the ship : viz. A
lantern, with a rope ladder, maybe let down by a cord
from the ship, till a cross-bar below the lantern touches

the water, which may be seen by tliem in the ship by means
of the light from the bottom of the lantern; and thus the

man in the water may lay hold of the cross-bar, and fix

his feet on one of the steps of the rope ladder, and he may
then lay hold of the iron bar or handle of the flc>at with one
hand, and hang it on th6 hook of the rope, above the cross

bar ; which being done, the man and float may be both

safely lifted into the ship.

This ingenious and humane contrivance was presented to

the Society by Mr. Shipley in 1776, and the silver medal,

with a letter of thanks, was voted tp him. The machine

lias been preserved in their repository, but as they consider

it to be not sufficiently known, they have published the pre-

ceding account in their Transactions for last year. I re-

member observing, in the time of the American war, that

several of our ships kept a small hull of a vessel lashed to

the rails of their stern gallery, or their tafferel, ready to

cut away the moment a man fell overboard. This hull had

a single mast, with a red flag, that the waves might not

conceal it from the sight of ike man in the water ; and was

of course much preferable to the common resource, a hen-

coop, or a grating. Such a flag might very easily be added

to Mr. Shipley's floating light, for use in the day.

Ready contri- While on this subject it may not be amiss to notice the

vance to keep contrivance, jjr believe of the late admiral Locker, by means
a person afloat /. i . , , , . •

i. xi •

that cannot ®' which a person who cannot swim may assist another in

swim. danger of drowning, and at least keep him afloat, till far-

ther help can be obtainecl. If a man tie up his hat in a

handkerchief, with the knots meeting in the centre of the

opening of the crown, he may go into the water safely to

assist another, holding the knots in one hand so as to keep

the hat upright; for the air in the crown of the hat, while

held in this position^ will be sufficient to keep two persons

fFom sinking.

IV. Jn
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IV.

All Essay on the Sugar of Grapes ; Bij Professor Proust.

Concluded from page 316.

jTaFTER observing, that sugar is become an indispensable
^f^

the Importa-

articJe of consumption, Professor Proust expatiates on the were'^sto^pped

necessity of finding a substitute for that of the West Indies, that of the

should their intercourse with Spain, France, and other con- fubsdt'uted.

tinental countries be cutoff; and for this purpose he recom-

mends the sugar from grapes. This he confesses is not

precisely the same with that of the cane, but may very well

supply its place. Without being refined it will answer

every purpose, in which colour is no object, as for sweet-

ening coffee, chocolate, or dishes made of milk, in phar-

maceutical preparations, &c.

When refined, says Professor Proust, it is perfectly white, its qualities,

but will not acquire the solidity of that of the cane, on

account of its granular and porous crystallization ; so that

it cannot be made into loaf sugar, unless the art of the

sugar-baker furnish him with resources, Avhich I have

no room to expect from the trials I have made.

Its sweetness is evidently inferior to that of the sugar

from the cane, so that it must be used in larger quantity
;

'

and it is not so readily soluble. It dissolves entirely in

spirit of wine; but it separates from it much sooner than

that of the cane, and always in tuberculous, granular

crystals, in which no determinate arrangement of parts can

be perceived.

Presuming, that a comparison of the juice of green Contents of the

grapes with that of the perfectly ripe fruit will not be un- """^° J"''^^'

interesting, I shall first give a sketch of the results I

obtained by analysing it. In it are found, 1, tartar; 2,

sulphate of potash ; 3, sulphate of lime ; 4, citric acid in

abundance; 5, malic acid a very little ; 6, extractive matter;

and, 7, water.

The citric acid is the chief base of this juice. It con- Would fumi'-h

tains neither gum nor saccharine matter : and in those years
^^^ ° lemon=!.

when the dearness of lemons does not allow us to extract

their
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their acid in Scheele's mode, the juice of unripe grapo

may be employed for the purpose with more advantage than

has been supposed.

This converted But the warmth of the weather promotes the maturity of
into sugar and

, , . . . , . . . , ,

gum, th^s juice; the cjtric acid gradually disappears, so that

scarcely any traces of it can be discovered in the ripe grape

;

and the products that occupy its place are the two species

of sugar mixed with a little gum. The elaboration of the

juice therefore consists in transforming this acid into gummy
and saccharine products, iu proportion as the fruit ap-

proaches maturity.

The elements of the citric acid do not differ from those of

by parting with sugar and gum, as has been discovered ; but, since analysis
oxigen.

-j^g^g found likewise, that it contains oxigen, or the acidify-

ing principle, in more abundance than the nutritious pro-

ducts that assume its place, does this acid, during the

ripening, merely lose a part of its oxigen, so as to ap-

proach nearer their nature ? or does it raise itself to the

or acquiring same point by acquiring a larger proportion of carbon ?

car on. rpj^j^
admirable metamorphosis passes before our eyes every

year, yet nature has covered it with a veil impenetrable to

them. To return to the fruit of the ripe grape.

Contents of the This juice, as it flows from the fruit in the press, con-
npe juice. tains substances of two kinds, some simply mixed, others

in solution. The parts mixed are, first, the fibrous and

calcareous pulp, which composes the organization of the

berry ; and, secondly, a portion of the fetula, which we
call glutinous, on account of its resemblance to the animal-

ized substance of cheese termed gluten.

These two substances, if diluted, may be separated by

the filtration of the juice, though imperfectly, on account

of its viscosity, and their tenaciousness, which choak up

the filter. But they may be separated much better by heat-

ing the juice to ebullition, because they coagulate, and rise

to the surface. When scummed, and strained through

flannel, the substances remaining dissolved in the clarified

juice are,

1, A portion of fecula; 2, crystalHzable sugar; 3, sugar

not crystalHzable; 4, gum; 5, extractive matter, either

white, or tinged red, according to the species of grape.

When
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When the juice of grapes is boiled down as far as can its rob.

be done without danger of altering its qualities, it affords a

rob, the quantity of which is proportional to the saccharine

quality of the grape, and varies from 18 to 32| per cent.

It is difficult however to avoid some degree of empyreuma,

particularly if the juice be acidulous. This alteration di-

minishes the quality of fermenting in the rob redissolved in

water, though without annihilating it, as Beccher had

concluded from his experiments. The liquid sugar of the

cane tao, as Duthrone informs us, is much sooner altered

by boiling than the solid sugar.

The rob boiled down to a certain point crystallizes in a Crystallizes.

short time. It congeals into a spongy mass, more or less

moistened with a sirup, that has a tendency to drain ofr.

Its crystals, when drained, are a mixture of tartar and cry-

stallizabie sugar. It was this product, extracted from the

muscat grape of Fuencarral, which, after halving under-

gone a few purifications, led me, instructed as I was by

Duthrone's excellent work on sugar, to treat the juice ef

grapes like that of the sugar-cane,

As the juice contains acids, that hinder the extraction of Mode of ex-

the sugar, the first step is to free it from these. After the ^'^^'^'"S *'**^

must has been scummed, and while it is nearly boiling, a

lixivium of wood ashes is to be added by little and little, as

long as any effervescence takes place. The acids may be

known to be saturated by tasting the liquor, which will

then have only a saccharine taste. It is then to be boiled

down to about half, and left to cool in vats, or even in the

copper boilers, for there is no danger of verdigrease as in -^>-ie»

preparing the" rob. While it thus stands, the tartar and

citric acid, if there were any, being converted into salts of

difficult solution, subside with the excess of the ashes, and

che sulphate of lime that was in the juice of the grape.

The malic acid, converted into malate of lime, remains in

the liquor in consequence of its great solubility.

The must prepared in this way indicates 25° or 26 "^ on Not to be boiled

the areometer. If it were boiled down beyond this, the **^^ "^"^^*

subsequent clarification would not be so easy, on account ciaiification.

^f its thickness. It is then to be beaten up with whites of

ggs or bullocks blood, heated, scummed, filtered, and

boiled
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boiled down to the consistence of a sirup, whi«h may b6

more or less thick, according to the use for which it is in-

tended. This rob, divested of its principal acids, answers

as wp see to the first product of the cane, saturated and

boilefi down to the point at which it takes the name of

muscovado.

Must boiled When the must has been thus prepared, it affords us a
down has a coloured sirup, thouffh extracted from v/hite grapes. Its
shghtacrimony, i 7 a

^
b 1

and in a little taste is sweet and pleasant ; but if as much as a spoonful be
time becomes g^allowed, it affects the throat with that slight impression

of acrimony, which is experienced from yellow honey. It

condenses in eight, fifteen, or twenty days, mose or less,

according to the degree to which it is boiled down, into a

yellow, granular mass, of sufficient consistenty to be

pressed into pots, without flowing out if they be set upside

For this it down. The sirup that has not been most boiled is the first
should not be ^^ 1 rru c j.

•

too much t^ become solid. Ihe sugar 01 grapes appears to require a

boil"'- certain quantity of water for its crystallization, as it is not

found in sirup too much boiled. Hence this is longer before

it becomes solid, but then it acquires a consistency more

convenient for carriage. Lastly, in this state the musco-

vado of grapes has the consistency, colour, and appear-

ance of that of the sugar-cane. A vessel that contains but

sixteen pounds of water will hold twenty five of this sugar,

so that its specific gravity is to that of water rather more

than as three to two.

Su"ar of the ^^ nuiscovado of the grape be compared with that of the

grape compared sugar-cane, we find, that the latter adds to a slight bitter-
with that of the . t .. l i_ r i • i •

^..^jjg
ness a peculiar aroma, the character of which is very

striking in rum : while that of the grape has no sensible

aroma, being a sugar with a flavour of roasted fruit. This

taste, as well as its colour, is owing to the concentrated

extractive matter ; which has the common property of its

genus, that of becoming darker coloured, both by simple

exposure to the air, from which it attracts some principle,

and by being heated. It is this that gives ihe muscovado

of the grape its orange colour ; an effect similar to which

is produced in the sugar of the cane, the juice of which is

nearly colourless. If the muscovado of the grape be di

luted with a quantity of water equal to what it has lost, v

obt;
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obtain a regenerated must far darker coloured than the

fresh: but it is to "be observed, that the latter, if a con-

siderable surface of it be exposed to the air, soon acquires

a similar Hut. Tliesc effects are peculiar to the extractive

principle, the saccharine and gummy being insusceptible

of it. Hence it follows, that the change it experiences

from these causes united must extend to mxiscovado, and

communicate to it, as to all roasted fruits, more taste and

colour. The following is the proportion of the products

discovered in this muscovado by analysis.

lb. oz.

Crystallizable sugar

Fluid sugar - - -

Gum - - - - -

Malate of lime

100

The quantity of extractive matter could not be estimated, A little extract,

but it must be very little, since the melasses, notwithstand-

ing its colour, is perfectly transparent.

To discover the proportion of the two sugars I employed Proportions of

.i^.,,- Tij.1'1 r -I
solid aud fluid

the roilowing means. 1 set to dram heaps of muscovado,
g^,g^,.s^

evaporated to such a point as experience had taught me was

most favourable for the separation of the sirup, or fluid

sugar. The latter, collected and kept some time secured

against evaporation, has still let fall pulverulent sugar,

aufl in such a quantity, that, from many experiments of

this kind, I am persuaded the crystallizable sugar is more

than seven eighths of the muscovado. Notwithstanding

this, I have not thought proper to set it down above at

.

more than three fourths ; and this I mention, that more

confidence than it deserves may not be placed in a process

that could not possibly be accurate.

But it is not thus with its othci' component parts, thegum The gum se-

and the malate. If to a hundred parts of muscovado re- Pirated by at-
^ cohoi,

duced to the state of a thin sirup alcohol be gradually and then the

added, the gum is first deposited. The fluid b.>ing decanted "^^l^tc

off, and more alcohol added, the malate will fall down.

As I have frequently repeated thisexperiraent with quantities

of sixteen hundred grains, I have reason to believe, that the

proportion of these is given pretty accurately in the table.

if
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Separation of ^^ the alcoholic solutions of the muscovado be kept co*

the solid sugar vered with a paper" only, the solid sugar will separate from
from theaico- . , „ . , , , , . ,

hoi imperfect. ** "Y crystallization, but never so completely as to be able

to calculate the quantity, because the fluid sugar retains a

good part. The same thing, as has been seen, taK.es place

with honey thus treated.

Gum of the
"^^^ S""^ ^^ *^^ grape is without taste or colour, and

grape. does not differ from what I have found in apples, mulber-

ries, medlars, apricots, plums, &c. Jt is one of the nu-

tritious products of vegetables, resembling gum arable,

Makte of lime The malate of lime, we see, is but in small quantity.

3rK> injury to the jf the mixture of an earthy salt in a substance intended for
sagac.

•'

food should be thought an inconvenience by those, who have

no idea of the composition of vegetables, I would observe

to them, that this salt exiots in a great number of fruits,

particularly the melon and love-apple; that the sulphate of

lime is found in much larger quantity in most of our pulse,

in wine, in the Avaters we most prize at Madrid, in several

fruits, in the apple, medlar, quince, potato, &c. without

having the least cifect on our health.

Sugar of the As a condiment the muscovado of the grape does not

grape sweetens sweeten as much as common sugar, on account of the water
Jess than the „ ,,. . . .

®
, . - . r-

common. ot crystallization it contains, and the inferior sweetness oi

its crystallizable sugar. To sweeten a pint of water as

much as custom requires, two ounces of the sugar from the

cane are sufficient; but two ounces and half of that of the

grape are necessary; and with these proportions both the

solutions mark the same degree on the areometer.

Contains nei- The solution of this muscovado changes neither the in,

thtr free acid, fusion of litmus nor solution of isinglass. Muriate of tin

nin^
'
"

precipitates from it the colouring principle, as it does that

of the juices of the carrot, melon, grape, sugar-cane, and

all fruits.

Its U5s». I^ is very well adapted to milk, coffee, and chocolate;

which it sweetens agreeably, without giving them any par-

ticular flavour, that can be disliked, as yellow honey docs

;

and the slight acrimony mentioned in the beginning di.sap-

pears, beranse it is only the effect of the extractive niattcf

too much boiled down.

The
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The muscovadoes I have examined were extracted from Black grapes

the Avhite grape, called alvilla. and the black, called the ^5'*'''^^^."^^''^
.^ ^ 7 ' / than white, and

Arragon grape. The first afforded twenty-six per cent, scarcely darker

the second thirty. The latter is not perceptibly higher co- <:oio"''cd.

loured than the other, as the skin of the grape alone is co-

loured, if care be taken not to mix with the must the juice

extracted by pressing. It will perhaps excite surprise, that

the must, after being freed from its acids, affords a quantity

of muscovado equal in weight to the rob: but the reason of

this is, that the tartar, the only acid that precipitates with

the lime, and a few particles of calcareous citrate and sul-

phate, are found in it but in very small quantity. Of this Very little tar-

we may judge by the following result, though we may pre-
^^"^ ^" ^^^ *'^P^*

sume there is a little more in the common grape than in the

muscadine. A pound of the latter duly treated with spirit

of wine does not afford more than 48 grains of tartar.

It is not the tartarous acid, but the malic, that gives Their acid the

grapes their sharpness : and this too is but in small quantity,
™^"*^*

since a pound of the juice of the muscadine grape does not

afford above 40 or 45 grains of malate of lime. Novr if

we reckon, that this salt contains one third of its weight

of earth, it will follow, that a pound of the fruit does not

contain much above 30 grains of acid.

Hence we may conclude, that the juice of the grape freed Grape juke

from its tartar, an effect that may be obtained by simply Jq^v^^q one

boiling it down to one third, is already a muscovado little th'i'd almost

different from that of the cane, which equally contains ma-

lic acid, if no lime have been employed in its preparation.

As the sugar of the grape approaches so near that of the transparent

cane in its qualities, we may understand why the rob of the'"^^"Se from

muscadine^ dried and poured on a marble, affords a trans-

parent lozenge, without colour, pleasant to the taste, ahd

appearing like barley sugar: but it has the defect of soon

growing moist, as the malic acid and liquid sugar occasioa

it io deliquesce in a short time.

It is remarkable, that the common people have already The art of su-

approached very near the art of making grape sugar, in the^^^""
"^^«^"^g

preparation of their rob; but the last step, that remained proachcd by

for them to take, required a kind of reflection, for which ''^^ common
^ people.

their education is seldom adapted. At Arganda^ near Ma-
drid.
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drid, and in otiier places, to prepare their rob tliey begin

by boiling separately with a certain quantity of lime the

juice of grapes, and that of other fruits they intend to mix

with it. Thus, taught by necessity to free them from the

acids, that would injure the sweetness of the rob, they

employ a process truly chemical, to whicfh theory, so long

preceded by practice, cannot refuse its sanction.

1he frrape mus- The muscovado of tlie grape will some day no doubt bo
<rovado an ex- uggj f^j. other purposes beside food, when it is known, that
citient remedy . ., •,,'., , •, , , , . , ,

^>rscinxy, ^^ ^'^ ^^^ united the two vegetable products acknowledged

to be best adapted for effectually remedying those diseases

that are occasioned by the corruption of the blood, or that

impoverishment of the humours called scurvy. The em^

ployment of the two kinds of sugar with a particular view

to ascertain their effects, particularly freed from all the

Galenieal farrago that might weaken their powers, may fur-

nish the physician w i(h means of cure better adapted to his

views, than those Imaginary antiscorbutics, that still con.,

tinue to usurp the place of efficacious remedies, than those

salads of scurvy grass, brook-lime, and water-cresses, the

heating acrimony of which could not fail to kindle con-

sumptive fires, if the sick to whom they are prescribed were

not protected from these by the dissipation of the qualities

of the drugs by our infusions, clarifications, and sirups.

Let ns hear what Tourlet says, speaking of the scurvy:

Gcncal reme-
" Fresh vegetables, pure air, aliments that contain most

tiies for scurvy of the mucoso-sacchariue principle, always infallibly cure

the fecurvy. The mucoso-saccharine principle contained in

most fresh vegetables, in honey, in sugar, and in various

fermentable substances, is of all things best calculated for

assimilation, and consequently for the regeneration of the

fibrine of the blood.

Anf'mal food
'^ Animalized substances are not always the best fitted

r.4' rilwaysmostfor nntrition: on the contrary, those are more so, that re-

*^;,uctuiouo.
q„jre for their animalization a sort of fermentation, which

elaborates them, and renders them more capable of being

assimilated with the substance of the individual, who uses

them as fooj}. Children, for instance, thrive much better

on mucous and fermentable substances, than on such as

arc more anianvliz.od. Experience, against which there is

no
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no argiiing, has incontrovertibly proved, that the use of

meat is always pernicious to the scorbutic."

The refining of grape sugar must differ but little, if at Refining the

all, from that of the muscovado of the cane. Both being ^'^'^^
'""^°*

composed of two sugars, that require to be separated, no-

thing is required but to boil down the prepared must to a

proper degree of consistency, which every refiner by trad«

will discover. The muscovado of the grape, brought to

this point, will condense within a few days into a cellular

grauulous mass, the intervals of which will be fdled with

fluid, the common effect of that attraction, which induces

the particles of the two sugars to unite with those of their

own kind, and separate into two products. These masses

being drained, the result is sugar in its first stage of refine-

ment and sirup. The latter, exhausted by fresh crystalliza-

tions retains the malate of lime, gum, and extractive prin-

ciple. These four substances equally form the melasscs of

the sugar-cane ; but that of the grape has not the same un-

pleasant flavour.

The sugar of the grape however does not crystallize like Cannot be

,,,-,, .^ . , , , , ]
"

^1 made loaf s«-
that of the cane; its grain is pulverulent; and as the masses g^r

it yields have little consistency, it appears to me doubtful,

whether it can ever be brought to such a degree of hard-

ness as that of the cane : at least it would require manage-

ment, with which I am unacquainted.

If the sugar of the grape in this point of view afford xis Dissolved in

a prospect of an important article of trade, the product of ^''^'^^5 '^ ^^^\
t^ ^ 1 7 f meats sponta-

its fermentation promises us no less advantage. Nature has neously:

given this muscovado such a tendency to fermentation, that

it requires nearly the addition of as much water as it had

lost, to produce this effect : and in cold countries, where

the warmth necessary to this purpose is deficient, if a little

dried wine-lees be added to this regenerated must, its fer-

mentation will be still more active, and then it Mill proceed

as briskly as in temperate climes.

One measure of this muscovado dissolved in three of and one part

water forms a liquor of equal density with the juice of the
f^^^Q,^"^^^*!,,

J^

Arragon grape, which indicates 17*^ on the areometer.

This produces four measures of a wine of the colour of

that of Malaga, and ia which a slight flavour of baked

2 fruit
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fruit is perceptible. It is as strong as the best wine of

la Mancha. As it is extremely intoxicating, certainly nei-

ther the beer nor the mead of Russia can be put in compe-

tition with it for strength or goodness. The muscovado of

the grape therefore may furnish the north with a base adap-

ted to the manufacture of all sorts of wine.

The skins of ^^ *^^ skins of black grapes be added to this, it ferments

the black grape with equal briskness, and acquires not only their colour,

proveit.
' " ^"* ^ portion of their astringent principle, which in mo-

derate quantity improves the taste of all wines, and their

quality of keeping.

Valuable there- This muscovado imported from the south into the north
fore m north- solves a problem of great importance to cold countries.
em countries, m, . . , . , , ,. , . . ,.

Ihis IS, that with the sugar of the grape wine may in future

be made in Siberia as readily as in the kingdom of Valen.^

#ia. And if this production were considered only as a ma-

terial for making brandy, what advantage would it afford

in the ease and safety of couveyance I Would not beer too

be ranch improved, if its fermentation were promoted by a

portion of this muscovado*?

The

Barley contains * The mcal of barley contains but ten or eleven per cent of pro-

iutle soluble ducts soluble in cold water. These consist in equal parts of gum
matter. ^^^ mucoso-saccharine matter, rendered acrid by a little extractive>

and a few flocks of glutine that separate while boiling.

Its farina. The farinaceous part consists in tv/o or three and thirty parts of

starch, and seven or eight and fifty of a granular insipid substance,

which is separable from the starch by washing either in cold or boil-

ing water.

Distilled. By distillation it yields all tlie products of starch, with some in-

dications of ammonia. Nitric acid employed without heat extri-

cates from it a very little nitrogen.

Malt contains Barley that has been perfectly mailed does not yield as before

more soluble ten or eleven per cent of soluble products, but thirty per cent,
matter, though of the same nature.

and less starch. The farinaceous part consists of seven or eight and fifty parts of

starch, and twelve or thirteen of the granular substance. The
changes produced in the grain by germination therefore fall on this.

The same substance is found in the flour of Indian corn, and con*

stitutes near half its bulk.

Not much As the gummy part has no share in the fermentation, and is still

sugar in it. found in the beer, malted grain contains only about fifteen per

cent
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The celebrated Glauber asserted in his Prospcrilates Germ GlaHber said

tnanice, that, if the rob of grapes were sent to countries, ^^^ ^ot> of

to which nature has denied the vine, they might make their ^ake wine.

Own wines, by adding to this quintessence of wine, as he

term.ed it, the water of which it had been deprived. And
he said this might be done in all places, and at all seasons.

This idea was certainly ingenious, but he should have Beccher demei

confirmed it by experience. He did not; and was openly '^^'^•

contradicted by Beccher in terms not very civil, who as-

serted, that he had tried the experiment in vain for a whole

year.

In defense of Glanber it may be said, that the sugar in It will ferment

the rob, being more or less affected by the reaction of the
^^o^'^vsr* ^"*

' ° •' not readilv i£

tartar and other acids, remains so long inactive, as to lead toomuch
to a belief of its fermentable property being extinct. Not- '^"'^'^'^

withstanding this however, it will ferment, and the period

may be accelerated easily by the addition of wine lees. I

have even now some wine from such a fermentation, which

is very strong, and the boiling down has given it a flavour,

that is far from unpleasant. But in some parts of Germany

the grape has the double inconvenience of being loaded with

tartar, and poor in saccharine matter, since it requires six

tuns of must to make one of ^^ob
;
probably therefore it

would not be so much disposed to ferment as in hot coun-

tries, in Spain particularly, where the poorest juice of the

grape commonly yields a fourth part of sugar and very lit-

tle acid.

It may not be improper to introduce here the remarks I

have had an opportunity of making during the course of a

few summers on the fermentation of clarified must.

When the juice of the grape has been clarified by heat Clarified rau5t

and filtration alone, it always continues a little foul, be-

cent of saccharine matter. If now we compare barley malt with

the muscovado of the grape with respect to their fermentable parts,

we shall find, that one hundred weight of the latter nearly equal

seven hundred weight of the former. Hence we may judge of the

advantage, that would accrue from employing a portion of this

muscovado in making beer.

Water heated to 50° does not dissolve starch ; this is the reason

why the water in brewing is seldom allowed to exceed this point,

cause
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cause it retains in solution a pordon cf the fecula that has

• been mentioned, and the nature of which has been com.

pletely ascertained by Fabbroni and Thenard. This fecula

is retained there apparently by the intervention of acidsj

since we do not find it in the juice, that has been saturated

hy the carbonate, and clarified with whites of eggs- in

which way alone it is obtained perfectly clear.

Fabbroni and Thenard have considered this fecula as a

ferment indispensable to the change of the saccharine mat-

ter: but when the juice of the grape has been carefully

freed from it, the fermentation takes place as briskly as in

must not clarified, and we find it pass through all its stages

in the same period, without depositing any thing but tar-

trite of lime.

The true cause of fermentation in juices, whether clari-

fied or not, does not reside in this fecula therefore, but in

the fluid sugar, the only principle of fruits that is truly fer-

mentable of itself, and capable of imparting this movement

to solid sugar, Deyeux appears to me to be the first who
observed this difference, and it must be confessed, that all

the phenomena of fermentation tend to confirm his opinion.

Let us take a rapid view of them.

The first effect of fermentation on a juice that has beeii

clarified but not saturated is the absorption of tht^ first por-

tions of carbonic acid, that begins to be evolved. This

product occasions the honied sweetness to be succeeded by

a brisk taste, which, without being spirituous, renders the

must far more pleasant than it was before; and j,t is in this

state, that children like it so much.

The second is the increase of the bulk of the liquor with

a temperature exceeding that of the atmosphere, though

diminished hy all the heat the carbonic acid gas carries off,

and the opacity of whey not well clarified.

At the third period the spirit of wine begins to appear,

and then the presence of this frees the must from its fecula,

and a great part of its tartar. The gum, extractive matter,

and malic acid subsist amid the fermentation, without tak-

ing the least part in it, since we find them in the same pro-

portions after it is over.

T If
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If the wine be filtered when at Its greatest degree of opa- Filtering checkc

city, its fermentation is perceptibly checked: but it after- ^l'^
^^y™^"^**

ward revives, and pursues its course without depositing any again revives.

thing but particles of fecula and pure tartar. This fccula, The fecula.

or second lees of wine, is always loaded with tartar: but

when it has been copiously w ashed, we find in it all the cha-

racters on which Thenard has insisted, and particularly

those appearances, that have led BerthoUet to compare it

with starch. It is perfectly insoluble; grows sour, fer-

ments, and acquires the bad smell of the gluten of wheat;

in a word it becomes cheese. When it is dry it is a littla

transparent, horny, and affords all the products of animal-

ized matters. Potash dissolves it, and separates it from the

parts that are purely fibrous. In fine, it is the same thing

as the unc'larified must rejects in the first moments of fer-

mentation ; and if it do not separate from it at the same

period, it is because its solubility retains it in the liquor,

till the alcohol <iomes to precipitate it. Other circumstances

confirm the fact, that this fecula is no more necessary to the

transformation of the two sugars into alcohol, than the

former, or than the gum, extractive matter, tartar, kc.

If we take must saturated and clarified with whites of eggs,

fermentation commences in it the next day. It pursues its

course without depositing any fecula, but tartrite of lime

alone; and without yielding any thing but carbonic acid.

In the fipace of a month the liquor falls from 17° on theTne liquor

areometer to i^i or 2«. If we analyse the residuum after ^^"^""^^^.^^JS*^^^^^^

distillation, we shall find again the gum, malic acid, ex-

tractive matter, vinegar, some remains of sugar, and no-

thing more.

The muscovado brought to l?'^' by a sufficient quantity Fecula has no-

of water ferments completely, changes into wine, and de-
ferlnentati'on'^

posits but a few particles of matter. Where then is the

influence of the fecula, the tartar, the acids, and the ex-

tracts ? But the best clarified must will no doubt retain a

portion of fecula ; and it may be said, that this excites fer-

mentation in the sugar. If this be the case, I would a^i-

swer, the fermentation should be weaker in proportion to

the loss of this principle occasioned by the clarification of

the must; but we do not find, that this is at all behind that

Vol, XXL—Suppleme>-t. 2 A which
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-wliich retains the whole of its fecula. Hence let ns con-

clude, that the fecula is one of those products, which are

not necessary to fermentation, and that one of tlie first

etTocts of tills change is to free the juices from it, as it

frees them from the tartar and sulphate: that, if fermen-

tation required some of the other products of vegetation, to

enable it to produce its due cifecl, it is much more natural

to suppose, that those which their solubility renders injuri-

ous to the sugar would take a part, than an insoluble sub-

stance, which we always find again subsequent as well as

previous to it, and of which not the least traces are to be

found in wine or its products.

The fresh fecula of the grape mixed with a solution of

sugar at 17" is incapable of fermentation, as Berthollet and

Thenai'd have already observed. I have also ascertained

this fact. But if with such a solution of sugar we mix the

same fecula after wine has fermented on it, or after it has

become lees, it will excite a very brisk fermentation in it in

a few hours.

The while and muddy fecula deposited in the second stage

of fermentation does not dissolve in the fermenting liquors ;

it undergoes no decomposition in them; it changes neither

its bulk nor appearance; and there is no trace of it disco-

verable in the wine. It appears to take no part in the phe-

nomena of fermentation, yd it impresses on crystallizable

sugar the fermentative motion. In this case we see clearlj,

that it acts as matter impregnated with a principle which it

transmits. What then is this principle? All that remains

for us is to examine, whether we can divest fecula or lees of

this impregnation, this leaven, which fits them for exciting

fermentation ; to enable us afterward to determine, whether

the lees themselves really possess this property, or Avhether

they act only by virtue of this principle, in which case they

are merely a vehicle. This is a point on which Seguin ap-

pears to be occupied.

In several spirituous fermentations, in which I have em-

ployed yeast, or meal, the gluten has always risen to the

top, and adhered in shreds to the mouths of the vessels;

and I could easily perceive, that it had neither altered its

nature, nor been alFcctcd by the changes of the fermenting

medium.
I have
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I have said, tliat the liquid sugar was fermentable /i^r se. Melasses of the

Molasses from the muscadine grape, separated from its cry-
ontself^"^'"^""

Stallizable sugar, has not lost the property of fermenting.

Alone and simply dissolved in water, notwithstanding hav-

ing been tortured by a number of evaporations, and treat-

ments with chalk and spirit of wine, and its extractive i)rin-

ciple having acquired an extremely disagreeable acrimony,

it has notwithstanding afforded a strong wine.

I have not yet tried to ferment the crystallizable sugar The crystallized

of the grape, to ascertain whether it be fermentable per se : ^"S^"" "^' ^^^^'^

this is a step I mean to take, as soon as I have a sufficient

quantity; but 1 suspect beforehand, tha^ it is not any more

than the sugar of the cane.

The tartar is a product of vegetable elaboration, like all Tartar not ne-

those that accompany it in the jdice of the grape, but it is ^^^^'^^^^^jj^^

^^"'"

not a necessary ingredient of fermentation. If nature had

intended it to concur in its phenomena, she would not have

given it that slight solubility, which occasions its separation

in the beginning, when the sugar would have the most need

of its influence. Glauber was wetl convinced of this; and

accordingly he recommends the separation of the tartar

from the rob, after diluting it in v/arm water; " for thus,"

he says, " it will be freed from its acidity, and the wine will

be rendered sweeter." It is surprising that Glauber, who

had considered the subject so well, did not think of saturat-

ing the must.

The experiments, on whichBullion is desirous of establish- Bullion as-

ing the necessity of tartar, have led him to consequences ^'^''^''> ^'''''^^

'Jo -I ' was essential.

much better calculated to increase the vague ideas respecting

fermentation, of which we have already too man}^, than to

elucidate its theory. If the tartar contributed to the alter-

ations of the sugar, we must admit, that the part it acts is

purely mechanical, since we find it entire after the formation

of the wine. We cannot avoid surprise at the assertion, that This contro-

must would notferment without tartar, from one who had daily verted by tacts.

before his eyes the fermentation of apples, pears, the sugar-

' cane, services, oranges, gooseberries, cherries, and all

kinds of fruit, the juices of which are destitute of tartar;

as well as that of honey, of sugar assisted by yeast, and of

malted grain. His analyses are not more conclusive. What

2 A 2 io»
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too must be the quality of the grapes, the juice of which

afforded him but four drachms of sugar to the pint? and

this sugar, how could he characterize it as of the same spe-

cies with that of the cane? Farther, on what grounds can

he talk of fermentation, and its produce in spirit, from tri-

als in which we find sugar employed in the proportion of

cue pound to fifty quarts of water? The liquorice water,

that children sell by the shelUfulI, is not poorer stuff.

If it were true, that fermentation caused the tartar to

concur in the production of wine, and even that it could

consume fresh quantities for this purpose, as Bullion asserts,

we ought never to«raeet with it in our casks; and the juices

most abundant in tartar, those of the years in which the

grape does not ripen fully, would afford wines most abun-

dant in brandy. If we could believe, that doubling the

quantity of tartar would occasion the produce of spirit to

be half as much more, what better use could we make of

this salt, than adding it to the must in the proportion of

half a drachm to a quart, the dose that he asserts occasioned

his obtaining half as much more brandy?

With regard to the price at which the muscovado of the

grape can be afforded, thirty pounds, under the most un-

favourable circumstances, and making full allowance for

everything, cost at Madrid 45 reals [20*. l|rf.]; but had

every thing been bought at the best hand, and the labora-

tory been a place fitted up for the purpose, the cost would

certainly not have exceeded 30 reals [_l3s. 5|d] : and in

what part of the kingdom of Spain is coarse sugar or even

honey to be bought for a real \_5d ^] a pound ? Add to this

the tuns of grapes annually wasted in the country. At

Toro, this year, I am told, that the beggars, after being

glutted with grapes that they could not consume, left above

170000 arrobes [about 2125 tuns], or about 50000 ar.

robes [625 tuns] of muscovado. And at Aranda de Duero

2000 cantars [500 galls.] of wine, that could neither be

sold nor consumed, were thrown into the kennels; and

150000 were left in the vineyards.

A fact that should not be omitted is the solution of lime

in spirit, which I believe has not been observed. I distilled

twenty five pints of red wine of la Manqha, adding a.hand.

M
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ful of quicklime, to obtain at once a product free from the

vinegar, which is always found in the first distillation: but

the brandy came over so strongly imbued with the smell and

taste of the lime, that I was surprised. This spirit in fact

contained lime, as was demonstrated by all the tests ; and

its solution Avas so far from the effect of some unobserred

circumstances, that, when I redistilled it with a gentle

heat, it rose again with all its disagreeableness. Even now,

after the lapse of throe years, the spirit is not altered; it

precipitates the metallic solutions, and oxalic acid, and re-

stores the blue colour of litmus reddened by an acid. This

solution then is a new point of similitude between the earths

and alkalis.

I have only to add, that recent trials have taught me no- Purification of

thing more is necessary, to saturate and clarify the juice of ^ P J

the grape, but to throw some pou dered chalk into it, agi-

tate the mixture, and let it stand till the next day. The fe-

cula and earth will unite; the juice is then to be strained,

boiled, and scummed; and whites of eggs are unnecessary.

Desirous of knowing what degree of boiling down was The least boiled

most favourable for the crystallization, I made five experi- *^'"^^^^'''^^'* ^^®
•' ' ^ soonest,

ments in the following order. Having clarified and satu-

rated some juice, I boiled down cne portion of it so as to

leave but thirty-two hundredth parts of extract; another to

thirty.four hundredths; a third to thirty-five; a fourth to

thirty-six; and a fifth to forty. Of these the last crystal-

lized first, next that of thirty-six, and then that of thirty-

five. Those of thirty-two and thirty.four have not crystal-

lized yet. Hence it is evident, that those sirups, which are

least boiled, are the first to yield their sug^r.

Meat-soup contains fifty per cent of a savory extract, Soup.

analogous to the product I have obtained from the fermen-

tation of cheese and gluten. This extract is the condiment,

the perfume, the quintessence of the soup : is that of hoi\e»

pomparabie to it?

V. Accoimi
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V.

J^ccount of a simple Improvement in the common Still. In

a Letterfrom Mr. J. Acton.

To Mr. NICHOLSON,
SIR,

1 SEND you an outline of an improrcraent I hare added

to my common still and worm tub, which 1 hare found of

such great utility, that I cannot resist the desire I have of

communicating it. The still holds about nine gallons, and

is used for distilling common water, essential oils, and

water impregnated with them. The tub holds about 3Q

gallons, and not being near any water, I was accustomed to

have a great deal of trouble in changing that in the tub when

it became hot, which it did very soon after commencin^ the

operation. It was this trouble, that put me to the necessity

of contriving the additional condenser, which, though very

gimple, I have found to answer every purpose I could wishj

and I can now distil any length of time without the water

in the tub being scarcely raised a degree in temperature, or

requiring to be changed, as the heat accumulates in the ad.,

ditional condenser, and when elevated to about 140^ or

150°, passses off by evaporation.

This condetiscr consists of a trough, «, Plate X, Fig. 1,

three feet long, twelve inches deep, and fifteen inches wide j

with a pewter pipe, &, passing through the middle of it, of

about two inches diameter at the largest end, and gradually

tapering to about three quarters of an inch at the smaller

end. It is most likely, that so simple and so useful a con-

trivance must have been thought of before, but never hav,

ing seen or heard of any, I have taken the liberty of troub-

ling you with it, requesting you will exercise your own
judgment as to the propriety of inserting it in your Journal,

as I have so firm a reliance upon the justice of it I cannot

lOQ otherwise than pleased with your decision.

I remain, Dear Sir,

Your obliged and faithful Servant,

Ipsmch, J, ACTON,
August Ipj 1808,

VI, Descri]iiion

I
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VI.

Descripilon of a new Varkfij of Carbonate of Lime. Bj/

R. J. IIauy*.

JLN my Treatise on Mineralogy I described forty-seven de- 71 varieties of

terminate varieties of form in carbonate of lime. About '^'l^"'iate of

lime known.
two years after I pnblished in the Annals of the Museum
of Natural History a memoir containing a description of

thirteen more varieties of the same substance, making to-

gether sixty; and since that time I have observed eleven,

equally marked with novelty, so that at present the number

of forms presented by this species amounts to-scventy one.

This number is trilling to what theory demonstrates to be Above 8 mil-

possible, which exceeds eight millions, even supposing we '""^P^^pi le,

confine ourselves to the four simplest laws of decrement.

But I am far from considering the formula, that has led me
to this result, as exhibiting the sum of past and future dis.»

coveries; and we need not fear being perplexed at some fu- butcircum-

ture period by our abundance, if we consider, that among ^'f"^'^,'^^'^"'"r J
. .

o site to the pro-

the circumstances capable of determining the production ofduction of all

this immense quantity of crystalline forms there are a great
°' ^^'*^'

number, that do not exist in nature. The formula to which

I allude merely shows us how fertile the laws of the struc-

ture of crystals are in themselves ; and teaches us, that

Science has in her hands certain means of determining with

precision all the new forms, that may present themselves to

mineralogists in the course of their researches, however va-

ried they may be, and however little analogy they may bear

in appearance to those that arc already known.

The very steps that Science takes in her progress, in pro- Only a small

portion as she enriches herself by discovery, indicate, thatP^'^.p^ things

, - . f -, . .
possible actu-

what does exist is connned to very narrow limits compared ally exist.

with what is capable of existing. The new varieties of car*

bonate of lime, that have been found within these few

years, are almost all of them but different combinations of

laws already observed, and the greatest of these combina-

iions does not include above six quantities.

* Journal des Mines^ vol. XVIII^ p, 299.
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In the applications I have made of the theory to these

varieties I have found but two laws to add to the twenty-

one I had mentioned in my treatise as those, of which I had
then recognised the existence. The first determines in part

the structure of a variety, which I have called trihexae^

dral carbonate of lime, because its figure is that of a six-

sided prism, terminated by right pyramids of the same num^
ber of faces. Three of these faces are parallel to those of

the primitive rhomboid, and the other three, which have

the same inclination, result from a decrement by two rows

in height on the inferior angles e, Fig. 2, Plate X, of the

same rhomboid, so that if this law attained its limits, the

secondary form resulting from it would be similar to the

nucleus. This structure is likewise that of the prismatic

hyaline quartz, which I have described in my Treatise on
ISIineralogy. vol. ii, p. 411 ; but in the quartz crystals the

inclination of the terminal faces to the adjacent sides ia

141'= 40', while in the carbonate of lime it is only 135^
;

which arises from the dift'erence that exists between the pri-

mitive forms themselves. I am indebted to Mr. Hericart-

Thuri, mine-engineer, for the knowledge of this interest-

ing variety, a specimen of which he has presented to me.

Tiie second law relates to the variety, that forms the

subject of this article. The crystals, that have enabled me
to determine it, were sent me from Clermont-Fcrrant by

Mr. Augustus Mabru, whose useful researches in the de-

partment of Puy-de-D6me, as well as those of his worthy

friend Mr. dc Laizer, aftord new proofs of the mineralogi-

cal treasures contained in that country. I avail myself of

this opportunity, to render them both a public testimony of

my gratitude for their eagerness to impart to me the fruits

•f their discoveries, particularly with respect to the species

sulphate of barytes, of which they have sent me a consi-

derable number of varieties hitherto unknown; and this

pleasure has been greatly enhanced, as the symbols repre-

senting the laws of their structure, given in the letters ac-

companying them, generally announce observers equally

fittentive and enlightened.

Ft'g. 3 represents fhe variety in question. Mr. Mabru

liad very justly reujarked, that it exhibited a rhomboid with

equa^
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equal axes, each of the six lower edges of Mhich was re-

placed by a bevel with two facets, s, s". Hence it follows,

that, if we suppose these facets prolonged till they meet,

so as to conceal the faces g, g-, of the equiaxal rhomboid,

the crystal would bo a dodecaedron with scalene triangles,

analogous to that of the metastatic variety, commonly called

dog-tooth spar ; and if we were farther to imagine planes

passing through the edges x, .r, &:c., these planes would in-

tercept a rhomboid similar to the equiaxal, and which with

respect to the dodecaedron would have the same position, as

the primitive rhomboid has with respect to the metastatic

dodecaedron; so that the equiaxal rhomboid may be consi-

dered as a hypothetical nucleus with respect to the dodeca-

edron before us. We have already an instance of a hypo-

thetical nucleus of the same kind in the paradoxal carbonate

of lime discovered by the learned Mr. Tounellier, keeper

of the mineralogioal collections of the Council of Mines.

But in the latter variety the hypothetical nucleus is the in,

verse rhomboid ; and it is remarkable, that the forms hi-

therto exhibited by these sorts of hypotheses are engrafted,

as it were, on the two secondary rhomboids, the most sim-

ple among those that belong to carbonate of lime.

It was easy to see at once, that the facets s, s", must de- ^^^ structure.

pend on a law intermediate to the angles E E of the nucleus,

Fig. 2, which is likewise the case with the paradoxal variety.

Now in this there are two lines of particles subtracted from

the edges D D, and only one from the edges B B, which is

the most simple of combinations of this kind: and if we

add the condition, that the hypothetical nucleus is the in-

verse rhomboid, it necessarily follows, that the intermediate

decrement takes place with a single row. In the variety

discovered by Mr. Mabru the two terms of combination are

greater by unity than in the preceding, that is, there are

three lines of particles subtracted from the edges D D, and

two from the edges BB; and combining these data with the

condition, .that the hypothetical nucleus is the equiaxal

rhomboid, we find, that the intermediate decrement is at

the same time mixed, and takes place by five rows in breadth

and six in height. Any other law would give for the nu-

cleus a rhomboid diflferent from the equiaxal. For instance,

if
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if we suppose the intermediate decrement to be made hy a
single row, the hypothetical nucleus would become a rhom-
boid extremely flattened, in which the great angle of the

rhombus would be 119° instead of 114" IS'', and the great-

est angle of incidence between the faces 160° 26' instead of

134° 23' : and besides, on this supposition the values of the

, angles of the dodecaedron would differ very sensibly from

those that give the law of -|, which agree with observation.

Measures of its The following are the measures of the saliant angles.
aj)gles. Between ^ and g, 134^ 23' 38"; s and /', 118° 29' 4",*

*and^, or 5" and g', 143° 32' 39"; s and *, 115° lM4''j

s and s', 142° 24' 6".

Numerical car- I give this variety the name of numerical carbonate of

""^lime, on account of the properties of the numbers that ex-

press its form ; the sum of the exponent of B, which is 2,

and of the exponent of D, which is 3, being equal to the

numeraitor of the exponent of E, which is 5, and their

product being equal to its denominator, G.

I have likewise investigated the law that would govern

the dodecaedron, if the hypothetical ntscleus were substi-

tuted for the true; and I have found, that in this case tho

symbol of the dodecaedron would h$ p^ a quantity the

exponent of v.hich is double that of E in the preceding

case.

Possibilit)' of In my Treatise on Mineralogy, vol. ii, p. 15 and follow-
substitutiiig a iug^ J }i^YQ developed the theory respecting the possibility

to the primitive of thus Substituting a secondary form to the primitive one,
*^"^- so as to derive any other secondary form from it by the laws

of decrement. This view gives an infinite scope, if I may.

, ^ be allowed the expression, to the results of that branch of

geometry, which arises from the study of the laws, to which

the wisdom and power of the supreme Being has subjected

the formation of the regular bodies, that people the subter-

ranean world; and our admiration increases, when we see

this immensity of results end in one common term, the in-

variable form of the particle shown hy the dissection of cry-

Tin:^ variety stals. I Ought to say here in particular, that none of th*
easily disicctccl.

ya^j,jg^jg5 ^f carbonate of lime exhibit the rhomboid of

101° 30' by the help of mechanical division with more fa-

cilityj and more neatly, than that which has been described^
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Mr. Mabru found this variety at the foot of Puy-Saint- Where found,

Romain, below the plaster quarries of St. Maurice, about

ten miles south-east of Clermont, in the department of

Puy-de-Dome. Its gangue is a compact carbonate of lime

of a gray colour, mixed with a little argilc and oxide of

iron. The largest crystals I have observed, are about

18 mill., or 8 lines [7 lines Eng.] broad. In the same place Size,

is found equiaxal carbonate of lime without any modifi-

cation.

VIL

Second Letter on the Subject of the Nezo Metals.

Bij Mr. A. Combes.

To Mr. .NICHOLSON.
SIR,

As.S you have fcandidly admitted ia letter into your Journal, The q\iestio>i

in which your own statements (as it seems) are censured, '"'^^P^';^^^
'"^'

' \ y J torical docu-
you will not, I trust, refuse a place to my reply to your ments.

observations *. It may be considered as presumption in an

obscure individual, to enter into the lists with a veteran in

science ; and this would be the case, were the question of

any other nature than merely concerning historical docu-

ments; upon these topics the mere man of leisure may have

an advantage over the man of business and genius; and to

refer to authorities requires no great intellectual exertion.

I still maintain, in opposition to j^our opinion, for which Foiucroy's tes-

on all other occasions I have the highest respect, that the ^'^['^"y
equivo*

true alkalis " were never long ago suspected to be metallic

oxjdes."

You mention the testimony of Fourcroy, but the passage

to which you refer is undoubtedly equivocal.

Mr, Fourcroysays, Systemc desCon, Chem H, pag. 196,

*' I'opinion sur la pretcndue nature meilalliquc do la Barite

ainsi que celle des autres bases salifiables surtout terreuses

pe sera au'une hypothese." Here " des autres" ought,

* SceJourns^l, p. 231—4.
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n strict grammatical propriety to be translated -^ others/'

and not the other. And Fourcroy throughout his work
never hints at any suspicion of soda^ potash, and ammonia
being metallic.

Mr. Kerr's not Yon have quoted Mr. Kerr, but what he has said is not
.a guess. a suspicion or guess, but a statement of facts, which for

many years have been known to be false, and which he has

never condescended to correct. Magnesia, according to

him, had been proved by Tondi and Ruprecht to be a we-

/allic oxide. Soda, he says, appears from some experi-

ments published in the Turin Transactions, to be a modifi-

cation of magnesia, therefore soda must be also a metallic

substance. Now here are no analogies brought forward,

nothing which can be called an hypothesis, but a mere plain

downright statemci^t of an errour.

Tondi and Ru- lama iiiile surprised at the view which you yoni*self

precht's expe-
j^j^^^ taken of Tondi's and Ruprecht's experiments. You

nments.
, ,

state, that alkali was certainly present, but that the alloys

were like phosphurets of iron. You do not refer to what

the sagacious Klaproth has said after a minute examination

of these results, Annales cle Chtmie, IX, page 287. " The

pretended reduction of earths into metals, is nothing but a

pure illusion ;" nor do you notice, that Savaresi, by a

most elaborate and elegant series of experiments, proved,

*' that they could be produced or not at pleasure, not in

consequence of the presence or absence of alkali, or

alkaline earths, but in consequence of the presence or

absence of bone ashes." Annales de Chimle, IX, page

156.

Mr. Kerr. You certainly may find one authority, showing that al-

most every " thing is metallic," deduced from the very

book which you have already quoted ;" for Mr. Kerr is

disposed to place charcoal, phosphorus, and sulphur,

amongst the metals, for the very reasons why they ought

to be excluded from this class of bodies. He says, *' why
should carbon, sulphur, and phosphorus, not be con-

sidered as metals, because their specific gravity, lustre, and

ductility, differ from the ][)odies called metals, which differ

so much in these respects amongst themselves?"

i,Ten the There are no persons in general more ready to lay clairQ
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to the foundations of a discoTery, if not to the discotcry t'rench admit
•^

, Mr. Davy's
itself, than our neighbours on the contiuent, yet on this claim to the

occasion they have been anticipated at home : for.in a report '^'^'^'^^^fy-

of the Polytechnic School, published in the last Number of

the Phil. Magazine, it is said by the editors of the journal

of the Polytechnic School, " that Mr. Gay Lussac, and

Mr. Thenard, had repeated Mr. Davy's experiments, and

obtained the two new metals, of which the existence had

not been suspected previous to Mr. Davy's experiments."

You say, it is no derogation to Mr. Davy's merits, that Mr. Davy's

he has explored the processes of nature by simplicity of in- ^^^^^^Tt

vestigation, and clear deductions grounded upon a know-

ledge of the antecedent analogies. On the last part of this

proposition I cannot agree with you. It would in my
opinion have been a derogation to his merit, had he been

guided by any analogies so loose as those, which might have

led him to look for metals in the fixed alkalis. He was ou

the contrary enlightened by new principles of research,

arising from the knowledge of the properties of chemical

decomposition by Voltaic electricity, which your useful

labours partly led the way to, and which his discoveries

ibave made almost universal.

I attended his course of lectures of 1807, and in referring The negative

to my notes I find, that he stated it as a fact, that all bodies o^iy infl'^^mvia^

•of known composition attracted by the negative pole in the ble matter.

Voltaic circuit consisted principally of inilaniroable matter^

and were naturally positive; and that it was probable there-

fore, that all bodies of unknown composition attracfed by

this pole, and which were naturally positive, miglit also

contain inflammable matter.

In his lectures in 1801, he stated, that, in looking forfl"^he inokoi-

inflammable matter after those ideas in the fixed alkalis,

he had t/wcoyererf it, and that he had likewise found what

he had not expected, that it was metallic in its nature.

In this instance sagacious conjecture and sound analogy

were followed up by experimental research, and ended in

a great discovery.

Guesses, except from experimental inquirers, ought Guesses \r\

scarcely to be tolerated in science; and to attacli import-

ance to them, and to dignify them with approbation, is

merely
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merely to encoxirage a waste of time and a tendency t6

dreaming. Mere barren hypothesis, that neither arise from

facts, nor lead to experiments, are zceeds in the field of

science which will always grow sufficiently without manure^

You, as an experimental poilosophcr and a lover of

truth, ought to endeavour to check their growth ; and

should your Journal be made a hotbed for their cultiva-

tion, it must inevitably loose its ancient universally ac-

knowledged utility and importance.

I am, Sir,

Your obedient humble Servant,

A. COMBES.
',;|,,, Chelsea,

November 17, 1808.

VIIL

JLlectro^Chemical Hesea relics., on the Decomposition of the

Earths; zcith Observations on the Metals obtained from
the alkaline Earths, and on the Amalgam procuredfrom
Ammonia. B^ Humphry Davy, Esq. Sec. R. S
M. R. I. A. *

1. Introduction.

In the Philosophical Transactions for 1807, Part I r, and

1808, Part I. I have detailed the general methods of decom-

position by electricity, and staled various new facts obtained

in consequence of the application of them.

Decomposition The results of the experiments on potash and soda, as I

of the fixed al- grated in my last communication to the Society, afforded me
kalis led to

-^
•

'

hopes of similar the strongest hopes of being able to effect the decomposi-
lesulti. tion both of the alkaline and common earths; and- the phe-

nomena obtained in the first imperfect trials madeupon these

bodies countenanced the ideas, that had obtained from the

* Philosophical Transactions for 1808, Part I L, p. 333.

t See Journal, vol. XVHI, p. 321, and XIX, p. 37.

+ Ibid. Vol. XX, p. 290, 321.

earliest
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eafUest periods of chemistry, of their being metallic ia their

nature*. ^

Many difficulties however occurred in the way of obtain- Many difficul-

ing complete evidence on this subject: and the pursuit of
ties occuned-

the inquiry has required much labour, and a considerable

derotion of time, and has demanded more refined^and com-

plicated processes, than those which had succeeded with the

fixed alkalis.

* Beccher is the first chemist, as far as my reading informs me, Early notions

who distinctly pointed out the relations of metals to earthy sub- ^^ ^he metallic

stances, see Phys. subt. Lipsiee, 4tOj p. 61. He was followed by
g^j.j}j

Stahl, who has given the doctrine a more perfect form. Beccher's

idea was that of a universal elementary earth, which, by uniting

to an inflammable earth, produced all the metals, and under other

modifications formed stones. Stahl admitted distinct earths, which

he supposed might be converted into metals by combining with

phlogiston ; see Slahl Fundament. Chym. p. 9, 4to, and Conspect.

Chem. 1, 77, 4to.—Neuman gives an account of an elaborate

series of unsuccessful experiments which he made to obtain a metal

from quicklime. Lewis's Neuman's Chem. Works, 2d. edit,

vol. i, p. 15. The earlier English chemical philosophers seem to

have adopted the opinion of the possibility of the production of

metals from common earthy substances; see Boyle, vol. i, 4to, p.

564, and Grew, Anatomy of Plants, lee. ii, p. 242. But these

notions were founded upon a kind of alchemical hypothesis of a,

general power in nature of transmuting one species of matter

into another. Towards the end of the last century the doc-

trine was advanced in a more philosophical form ; Bergman sus-

pected barytes to be a m.etallic calx, Pra'f. Sciagrap. Reg. Min.

and Opusc. iv, 212. Baron supported the idea of the probability of

alumine being a metallic substance, see Annalesde Chemie, vol. x,

p. 257.—Lavoisier extended these notions, by supposing the other

earths metallic oxides. Elements, 2d edit. Kerr's translation,

p. 217. The general inquiry was closed by t!ie assertion of Tondi

and Ruprecht, that the earths might be reduced by charcoal ; and

the accurate researches of Klaproth and Savaresi, who proved by

the most decisive experiments, that the metals taken for the bases

of the earths were pnosphurets of iron, obtained from the bone

ashes and other materials employed in the experiment, Annalc>« dc

Chemie, vol. viii, p. 18, and vol. x, p. 257, 275. Amidst all

these hypotheses, potash and soda were never considered as metallic

in their nat'ue ; Lavoisier supposed ihera to contain azote ; nor at

that time were there any analogies, to lead thai, acute philosophci

to a happier conjecture.

5 The
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From the in- ^^^ earths like the fixed alkalis are noucondiicfors of
fusibility of the electricity; but the fixed alkalis become conducting by fu->

sion : the infusible nature of the earths, however, rendered

it impossible to operate upon them in this state : the strong

affinity of their bases for oxigen, made it unavailing, to act

upon them in solution in water ; and the oUly methods, that

proved successful, were those of operating upon them by

electricity in some of their combinations, or of combining

them at the moment of their decon»position by electricity in

metallic alloys, so as to obtain evidences of their nature

and properties.

A more power- I delayed for some time laying an account of many of the
ful apparatus principal results which I obtained before the Society, in the

hopes of being able to render them more distinct and satis-

factory ; but finding that for this end a more powerful bat»

tery, and more perfect apparatus than I have a prospect of

seeing very soon constructed, will be required, I have ven-

tured to bring forwards the investigation in its present im-

perfect state; and I shall prefer the imputation of having

published unfinished labours, to that of having concealed

any new facts from the scientific world, which may tend to

assist the progress of chemical knowledge.

2. Methods employedfor decomposing the alkaline Earths,

The alkaline Barytes, strontitcs, and lime, slightly moistened, were

earths moisten- electrified by iron wires under naphtha, by the same me-

thods, and with the same powers as those employed for the
fd, and clectri

lied under
naphtha. decomposition * of the fixed alkalis. In these cases, gas was

easevoh^ed^ copiously evolved, which was inliammable; and the earths,

and metallic where in contact with the negative metallic wires, became
points appear-

^^^^ coloured, and exhibited small i)oints having a metallic

lustre, which, when exposed to air, gradually became

white; they became white likewise when plunged under

water, and when examined in this experiincut by a magnifier^

a greenish powder seemed to separate from them, and smaU

globules of gas were disengaged.

In these cases there was great reason to believe, that the

earths had been decomposed; and that their bases had com-

* See page 4, or Journal, vol. xx, p. 291,

biacd
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%!ned with the iron, so as to form alloys deconiposible by

the oxigen of air or water; but the indistinctness of the ef-=

feet, and the coinplicatcd circumstances required for it,

were such as to compel me to form other plans of operation.

The strong attraction of potassium for oxigen induced Potassium tried

me to try whether this body might not detach the oxigen oxi^mrfrUl**

from the earths, in the same manner as charcoal decom- the earths.

poses the common metallic oxides.

I heated potassium in contact with dry pure lime, barytes. Ineffectual.

Strontites, and magnesia, in tubes of plate glass ; but as I

was obliged to use very small quantities, and as I could not

raise the heat to ignition without fusing the glass, I ob-

tained in this way no good results. The potassium ap-

peared to act upon the earths and on the glass, and dark

brown substances were obtained, which evolved gas from

water; but no distinct metallic globules could be procured:

from these circnmstances, and other like circumstances, it

seemed probable, that though potassium may partially de-

oxigenate the earths, yet its affinity for oxigen, at least at

the temperature which I employed, is not sufficient to etfect

their decomposition.

I'-made mixtures of dry potash in excess and dry barytes, Potash and the

lime, strontites, aud magnesia, brought them into fusion, r^'^l'^Vn ^n^**

and acted upon them in the voltaic circuit in the same man-

ner as that I employed for obtaining the metals of the

alkalis. My hopes were, that the potassium and the

ttietals of the earths might be deoxigenated at the same

time, and enter into combination in alloy.

In this way of operating, the results were more distinct The results

than in the last: metallic substances appeared, less fusible
',^'^.^'"'"°'^*

than potassium, which burnt the instant after they had

formed, and which by burning produced a mixture of

potash and the earth employed ; I endeavoured to form

them under naphtha, but without much success. To pro-

duce the result at all required a charge by the action of

nitric acid, which the state of the batteries did not permit

me often to employ*; and the metal was generated only in

very

* The power of this combination, thougli it consisted of one The Voltaic

hundred plates of copper and zinc of six inches, and one hundred ^*^*^'y^^^''^'^^'^"

Vol. XXI.

—

Supplement. 2B and
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Tery minute films, which could not be detached by fusiottj

and which were instantly destroyed by exposure to air.

As potash I had found in my researches upon potassium^ that when
"

1 Ui^'^ d
^ mixture of potash and the oxide of mercury, tin, or

was rapidly de- lead, was electrified in the Voltaic circuit, the decomposi.
oomposed,

^j^j^ ^^,g^g very rapid, and an amalgam, or an alloy of potas-

vsium was obtained; the attraction between the commoa
njcfals and the potassium apparently accelerating the sepa-

ration of the oxigen.

the earths were The idea that a similar kind of action might assist the de-

simiUur oxides
composition of the alkaline earths induced me, to* electrify

mixtures of these bodies and the oxide of tin, of iron, of

load, of silver, and of mercury ; and these operations were

far more satisfactory than any of the others.

Barytes 2 p. A mixture of two thirds of barytes and one third of
oxide of silver q^\^q yf silver very slightly moistened was electrified by iron

wires ; an effervescence took place at both points of con-

tact, and a minute quantity of a substance, possessing the

whiteness of silver, formed at the negative point. When
the iron wire to which this substance adhered was plunged

into water containing a little alum in solution, gas was dis-

engaged, which proved to be liidrogen ; and white clouds,

which were found to be sulphate of barytes, descended

from the point of the wire.

Barytes ajid A mixture of barytes and red oxide of mercury, in the
red oxide of

and fifty of four inches, at this time was not more than equal to

that of a newly constructed apparatus of one hundred and fifty of

four inches. It had been made for the demonstrations in the

Theatre of the Royal Institution in 1803; and since that time had

been constantly employed in the annual courses of lectures, and

had served, in different parts, for the numerous experiments on the

decomposition of bodies by electricity, detailed in the Bakerian

Lectures for 1806 and 1807, and a number of the plates wer«

destroyed by corrosion. I mention these circumstances, because

many chemists have been deterred from pursuing experiments on

the decomposition of the alkalis and the earths, under the idea that

a very powerful combination was required for the effect. This,

however, is far from being the case ; all the experiments detailed

in the text may be repeated by means of a Voltaic battery, con-

taining from one hundred to one hundred and fifty plates of four

or six inches.

s^ne

mercury.
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same proportions, was electrified in the same manner. A
small mass of solid amalgam adhered to the negative wircj

which evidently contained a substance, Mhat produced

barytes by exposure to air, with the absorption of oxigen

;

and which occasioned the evolution of hidrogen from water,

leading pure mercury, and producing a solution of barytes.

Mixtures of lime, strontites, magnesia, and red oxide of Lime, strontia,

^» , , . , ... , and magnesia
mercury, treated in the same manner, gave similar amal- ^irith the same

gams, from which the alkaline earths were regenerated by oxide.

the action of air or water, with like phenomena ; but the

quantities of metallic substatices obtained were exceedingly

minute; they appeared as mere superficial formations sur-

rounding the point of the wire, nor did they increase after

the first few minutes of electrization, even when the process

was carried on for some hours.

These experiments Avere made previous to April, 1808, '^ "^^^*'''**^T,.,.,, • , . • , ,
employea.

at which time the batteries were so much injured by con-

stant use, as no longer to form an efficient combination.

The inquiry was suspended for a short time ; but in May I

was enabled to resume it, by employing a new and much

more powerful combination, constructed in the Laboratory

of the Royal Institution, and consisting of five hundred

pairs of double plates of six inches square.

When 1 attempted to obtain amalgams with this appa-

ratus, the transmitting wires being of platina, of about ^'jy

of an inch in diameter ; the heat generated was so great as.

to burn both the mercury and basis of the amalgam at the

moment of its formation; and when, by extending the sur-

ifaces of the conductors, this power of ignition was modified,

yet still the amalgam was only produced in thin films, and

I could not obtain globules sufficiently large to submit to

distillation. When the transmitting wires were of iron of

the same thickness, the iron acquired the temperature of

ignition, and combined with the bases of the earths in pre-

ference to the mercury, and metallic alloys of a dark gray

Colour were obtained, which acted on water with the evolu-

tion of hidrogen, and were converted into oxide of iron,

and alkaline earths.

While I was engaged in these experiments, in the be- Pontin and

ginning of Jane, I received a letter from Professor Ber-
JJ^^J^^^^^;;^;;^^^

^ B 2 zelius mercury in con-
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tact with ba- zellus of Stockholm, in which he informed me, that, ift

rytes and lime, conjunction w^ Dr. Poutin, 4*16 had succeeded in decom-

posing baryte^md lime, by negatively electrifying mercury

in contact with them, and that in this way he had obtained

amalgams of the metals of these earths.

This repeated I immediately repated these operations with perfect suc-
WK isuccjbs.

^^gg . ^ globule of mercury, electrified by the power of the

batftry of 500, weakly charged, was made to act upon a

surface of slightly moistened barytcs, fixed upon a plate of

platina. The mercury gradually became less fluid, and

after a few minutes was found covered with a white film of

barytcs ; and when the amalgam was thrown into water,

hidrogen was disengaged, the mercury remained free, and

a solution of barytes was formed.

The result with lime, as these gentlemen had stated, was

precisely analogous.

The same tried That the same happy methods must succeed wi*h stron-
withstrontia

^j^^g ^^^^ magnesia, it was not easy to doubt, and I quickly
and magnesia. o » j j x j

tried the experiment.

From strontites I obtained a very rapid result; but from

magnesia, in the first trials, no amalgam could be procured.

By continuing the process however for a longer time, and

keeping the earth continually moist, at last a combination

of the basis with mercury was obtained, which slowly pro-

duced magnesia by absorption of oxigen from air, or by the

action of water.

The amalgams All these amalgams I found might be preserved for a con-
nii^ht be pre- uijerable period under naphtha. In a length of time, how-
served some ^

J . 1 , . .

tinjc under ever, t^ey became covered with a white crust under this

naphtha.
fluid. When exposed to air, a very few minutes only were

required for the oxigenati^n of the bases of the earths. la

water the amalgam of barytes was most rapidly decora,

posed: that of strontites and that of lime next in order:

but the amalgam from magnesia, as might be expected from

the weak affinity of the earth for water, very slowly

changed ; when a little sulphuric acid was added to the

water, however, the evolution of hidrogen, and the pro-

duction and solution of magnesia were exceedingly rapid,

and the mercury soon remained free.

^nl|rhs,icof I was inclined to believe, that one reason why magnesia

wa*
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was less easy to metallize than the #her alkaline earths magnesia

was its insolubility in water, which would prevent it from ""^^''^'','^'^'^^^"f'

being presented in the nascent state, detached from its so-

lution at the negative surface. On this idea I tried the ex-

perimeot, using moistened sulphate of magnesia, instead of

the pure earth ; and I found that the amalgam was much

sooner obtained. Here the magnesia Avas attracted from the

sulphuric acid, and probably deoxigenated and combined

with the quicksilver at the same instant.

The amalgams of the other bases of the alkaline earths Salts of th%

could, I found, be obtained in the same manner from their
"^'^^"'" ^f'^^s
succeeded.

valine compounds.

I tried in this way very successfully muriate and sul-

phate of lime, the muriate of strontites and of barytes,

and nitrate of barytes. The earths, separated at the de-

oxigenating surface, there seemed instantly to undergo de-

composition, and, seized upon by the mercury, were in

some measure defe^pd from the action of air, and from the

contact of water, and preserved by their strong attraction

for this metal.

^|II. Attempts to procure the Metals of the all-aline Earths;

and on their Properties.

To procure quantities of amalgams sufficient for distilla- Trial to procure

tion, I combined the methods I had before employed, with *''1 ^'"^'^'"'"^
7

_

^ J ' in larger

those of Messrs Berzeliui and Pontin. quantUies.

third of red oxide of mercury ; the mixture was placed on ^^
plate of platina ; a cavity was made in the upper part of it

to receive a globule of mercury, of from 50 to 60 grains

in the weight, the whole was covered by a film of naphtha,

and the plate was made positive, and the mercury negative,

by a proper communication with the battery of five hundred.

The amalgams obtained in this way were distilled in tubes The amalgams

•of plate glass, or in some cases in tubes ef common glass. '^'' * '

These tubes were bent in the middle, and the extremities

were enlarged, and rendered globular by blowing, so as to

serve the purposes of a retort and receiver.

The tube, after the amalgam had been introduced, was

filled with naphtha, which was afterward expelled by

boiling.

luia

The earths were sliglnip moistened, and mixed with one
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boiling, through a jmall orifice in the end corresponding ta

the receiver, which was hermetically sealed when the tube

contained nothing but the rapour of naphtha, and the

amalgam.

Part of the I found immediately, that the mercury rose pure by dis-

mercury easily tillation from the amalgam, and it was very easy to separate
distilled off,

. r-. 1- .. i-x- , ; ...
a part of it; but to obtain a complete decomposition was

very difficult,

but the whole ^^"^ ^^^^ nearly a red heat was required, and at a red heat

oply with great the bases of the earths instantly acted upon the glass, and
'^^ ^' became oxigenated. When the tube was large in proportion

to the quantity of amalgam, the vapour of the naphtha fur-

nished oxigen sufficient to destroy part of the bases : and

when a small tube was employed, it was difficult to heat the

part used as a retort sufficient to drive off the whole of the

mercury from the basis, without raising too highly the tem-

perature of the part serving for the receiver, so as to burst

the tube*.

^ j^j j^lj
In consequence of these difficulties, in a multitude of tru

als, I obtained only a very few successful results, and in no

case could I be absolutely certain, that there was not a mi-

nute portion f mere ury still in combination with the me-

tals of the o rths.

Base of bary- I" *^® ^®^*' ^csult that I obtained from the distillation of

tes. the amalgam of barytes, the residuum appeared as a white

metal of the colour of silver. It was fixed at all common
•temperatures, but became fluid Hr heat below redness, and

did not rise in vapour when heated to redness, in a tube of

plate glass, but acted violently npon the glass, producing a

black mass, which seemed to contain barytes, and a fixed

alkaline basis, in the first degree of oxigenation f

,

When
* When the quantity of the amalgam was about fifty or sixty

grains, I found that the tube could not be conveniently less than

one sixth of an inch in diameter, and of the capacity of about

half a cubic inch.

, . j- From this fact, compared with other facts that haye been

earths probably stated, p. 369, it may be conjectured, that the basis of barj'tes has

the most pow- a higher affinity for oxigen than sodium ; and hence probably the
erful means of ^^^^ ^^ ^jj^ earths will be more powerful instruments for detecting
detecting oxi- . ., .u i r ^.i n i- .

"°
g .„ oxigen, than the bases of the alkahs.
*"

J have
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When exposed to air, it rapidly tarnished, and fell into a

white powder, which was barytes. When this process was

conducted in a small portion of air, the oxigen was found

absorbed,

I have tried a number of experiments on the action of potassium Base of potaik

on bodies supposed simple and on the undecornpounded acids. »PPl»««i 'o

From the affinity of the metal for oxigen, and of the acid for the

substance formed, I had entertained the greatest hopes of success.

U would be inconsistent with the object of this paper to enter into a

fi)ll detail of the methods of operation ; I hope to be able to state

them fully to the Society at a future time, when they shall be elu-

cidated by fartiier researches ; I shall now merely mention the ge-

neral results, to show that I have not been tardy in employing tiie

means which were in my power, towards effecting these important

objects.

When potassium was heated in muriatic acid gas, as dry as it muriatic acid

could be obtained by common chemical means, there was a violent K^S

chemical action with ignition ; and wiien the potassium was in suf-

iicienc quantity, the muriatic acid gas wholly disappeared, and from

one third to one fourth of its volume of hidrogen was evolved, and

muriate of potash was formed.

On fluoric acid gas, which had been in contact with glass, the fluoric add ga<;,

potassium produced a similar effect; but the quantity of hidrogen

generated was only one sixth or one seventh of the volume of gas,

and a white mass was formed, which principally consisted of fluate

of potash and silex, but which emitted fumes of fluoric acid when
exposed to air.

When boracic acid, prepared in the usual manner, that had been and boracic

ignited, was heated in a gold tube with potassium, a very niinute:^*^'"^*

flinantity of gas only was liberated, which was hidrogen, mixed with

nitrogen, (the last probably from the common air in the tube) ; bo-

rate of potash was formed, and a black substance, which became

white by exposure to air.

In all these instances there is great reason to believe that the hi- The results no t

drogen was produced from the water adhering to the acids; and the c^'^'^^"*''®-

different proportions of it in the different cases are a strong proof

of this opinion. Admitting this idea, it seems, that muriatic acid

gas must contain at least one eighth or one tenth of its weight of

water; and that the water oxigenates in the experiment a quantity

p( potassium, sufficient to absorb the whole of the acid.

In the cases of fluoric and boracic acids, there is probably a de-

composition of these bodies ; the black substance produced from

the boraeic acid is similar to that which I had obtained from it by

electricity. The quantities that I have operated upon have been as

yet
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absorbed, and the. nitrogen unaltered ; when a portion of it

was introduced into water, it acted upon it with great vio^

lencc and Slink to the bottom, producing in itbarytes ; and

hidrogen was generated. The quantities in which I obtained

it were too minute for me to be able to examine correctly

cither its physical or chemical properties. It sunk rapidly

in water, and even in sulphuric acid, though surrounded by

globules of hidrogen, equal to two or three times its vo-

lume ; from which it seems probable, that it cannot be less

than four or five times as heavy as water. It flattened by

pressure, but required a considerable force for this effect.

Base of stron- The mctal from strontites sunk in sulphuric acid, and ex-

tia. hibited the same characters as that from bary tes, except ia

producing strontites by oxidation.

Base of lime. The metal from lime I have never been able to examine

exposed to air or under naphtha. In the case in w'hich I was;

able to distil the quicksilver from it to the greatest extent, the

tube unfortunately broke, while warm, and at the moment

that the air entered, the metal, which had the colour and

lustre of silver, instantly took fire, and burnt with an in^

tense white light into quicklime.

Ba<;e of mag- The metal from magnesia seemed to act upon the glass,

iieiU. even before the whole of the quicksilver was distilled from

it. In an experiment in which I stopped the process before

the mercury was entirely driven off, it appeared as a solid,

having the san>e whiteness and lustre as the other metals of

yet too small, to enable me to separate and examine the products,

and till this is done, no ultimate conclusion can be drawn.

The action of potassium upon muriatic acid gas indicates a much

larger quantity of water in this substance, than the action of elec-

tricity in Dv. Henry's elaborate experiments ; but in the one instance

the acid enters into a solid salt, and in the other it remains aeri-

form ; and the difficulty of decomposition by electricity must in-

crease in proportion as the quantity of water diminishes, so that at

the apparent maximum of electrical effect, there is no reason to

suppose the gas free from water.

Those persons who have supposed hidrogen to be the basis of

muriatic acid may, perhaps, give another solution of the pheno-

mena, and consider the experiment I have detailed as a proof of

this opinion.

the.
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the earths. It sunk rapidly ia water, though surrounded

by globules of gas producing magnesia, and quickly changed

in air, becoming covered with a white crust, and falling into

a fine powder, which proved to be magnesia.

In several cases in which amalgams of the metals of the Amalgams of

earths, containing only a small quantity of mercury, were
^^j^^

"!^,^*
°

obtained, I exposed them to air on a delicate balance, and

always found, that, during the conversion of metal into earth,

there was a considerable increase of weight.

I endeavoured to ascertain the proportions of oxigen and ^ ttempts to

,.., , .,1. , /., ascertain the
oasis m barytes and strontites, by heating amalgams of them proportion of

in tubes filled with oxigen, but without success. I satisfied '^^^•

myself, however, that when the metals of the earths were

burned in a small quantity of air they absorbed oxigen,

gained weight in the process, and were in the highly caustic

or unslacked state; for they produced strong heat by the

contact of water, and did not eff"ervesce during their solu-

tion in acids.

The evidence for the compostion of the alkaline earths is

then of the same kind as that for the composition of the com-

mon metallic oxides; and the principles of their decomposi-

tion are precisely similar, the inflammable matters in all cases

separating at the negative surface in the Voltaic circuit, and

the oxigen at the positive surface.

These new substances will demand names ; and on the same New names,

principles as I have named the bases of the fixed alkalis

potassium and sodium, I shall venture to denominate the

metals from the alkaline earths barium, strontium, calcium,

and magnium ; the last of these words is undoubtedly ob-

jectionable, but magnesium * has been already applied to

metallic manganese, and would consequently have been an

equivocal term.

'IV. Inquiries relative to the Decomposilion of Alumine,

Silex, Zircone, and Glucine.

I tried the methods of electrization and combination with Alumine and

quicksilver, and the common metals, by which I had suc-^f^g'^A

cecdcd in decomposing the alkaline earths, on alumine and earth?.

* Bergman. Opusc. torn, ii, p. COO.

silex;
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silcx; but without gaining distinct evidences of their haring
undergone any change in the processes.

Obliged to seek for other means of acting upon them, it

was necessary to consider minutely their relations to other

bodies, and to search for analogies, by which the principles

of research might be guided.

Aluminc very slowly finds its point of rest at the negative

pole, in the electrical circuit ; but silex, even when diffused

in its gelatinous state through water, rests indifferently at

the negative or positive poles.

From this indifference to positive and negative elecrical

attractions, following the general order of facts, it might be

inferred, that if these bodies be compounds, th^ electrical

energies of their elements are nearly in equilibrium ; and that

thcirstatc is either analogous to that of insoluble neutral salts,

or of oxides nearly saturated with oxigen.

The combinations of silex and alumine with acids and al-

kalis, as well as their electrical powers, were not inconsistent

M ith either of these ideas ; for in some respects they resem-

ble in physical characters fluate and phosphate of lime, as

much as in others they approach to the oxides of zinc and

tin.

Oa the idea that silex might be an insoluble neutrosaline
resolve sdex, compound, containing an unknown acid or earth, or both,

Nearly indif-

ferent to the
iwo electrici-

ties.

Analogous to

insoluble neu-
tral salts,

or saturated

oxides.

Experiments to

resolve silex,

if neutrosaline.

Exposed to

electricity in

•water.

and capable of being resolved into its secondary elementsj

in the same manner as sulphate of barytes, or fluate of lime,

I made the following experiments.

Two gold cones *, connected by moistened amianthus,

were filled with pure water, and placed in the electrical cir-

cuit, a small quantity of carcftilly prepared and well washed

silex was introduced into the positive cone; the action was

kept up from a battery of two hundred plates, for some

hours, till nearly half of the fluid in each cone was ex-

hausted; the remainders were examined; the fluid in the

One vessel acid, cone Containing the silex was strongly acid : that in the op-

tte other alka- posite cone was strongly all(:aline; the two fluids were

disbolveU.
*'

''passed through bibulous paper, qnd mixed together, wjien a

precipitate fell down, which proved to be silex.

* The same as thos? dcspribed in Phil. Trans. 18Q7, p. 6; or

Joiu-rjal, vol. xviii, p. 325.

Oft

1
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On the first view of the subject, it appeared probabl-^, that It might be sup-

llus silex had been formed by the union of the acid and the P^^^^'^^J'^y^*^

alkaline matter in the two cones, and that the experiment composed, *n4

demonstrated a decomposition and recomposition of silex;
L^ed'^^'^'*"*"

but before such a conclusion could be made, many points

were to be determined.

It was possible, that the acid might be nitric acid, produced

^s in other electrical experiments of a similarnature, and that

this acid might have dissolved silex, which was precipitated by

the alkaline matter at the other pole, which might be either

potash used for dissolving the silex, which had adhered to it,

notwithstanding the processes of lixiviation in acids, or am*

monia produced in consequence of the presence of the at-

mosphere; or if potash was present, it was likewise possi-

ble, that the silex might have been carried over in solution,

with this alkali, from the positive to the negative surface.

Minute experiments were instituted and completed in the but this not

same manner as those detailed in the Philosopliical Transac- * ^ '^^^'

fions for 1807, p. 7*, which soon proved, that there was no

reason to suppose, that the silex had been changed in these

lexperiments.

The acid proved to be nitric acid, Avhich under the elec-The acid -was

trical action seemed to have dissolveil the silex; the alkali"'"''"

turned out to be principally fixed alkali; and that it was Alkali not from

merely an accidental ingredient, and not a constituent of^^^^

the silex, appeared from this circumstance, that when the

same portion of silex was long electrified, by degrees it lost

its power of affording the substance in question t.

This

* Journal, vol. xviii, p. 325.

f If silex, tiiat has been carefully washed, after precipitation Common che-

hv muriatic acid fioni liqupr silicum, be moistened, and acted on";.
"i«'^'o«*

py mercui^Y negatively electrified, the mercury soon contams a no- bodies imper-

table quantity of potassium. Well washed alurnine, that has been feet,

precipitated from alum by carbonate of soda, affords by the saine

treatment sodium and potassium, so that the powers of electroche-

mical analysis are continually demonstrating the imperfection of the

common chemical methods of separating bodies from each other.

The purest boracic acid, which can be obtained from borax by

chemical decomposition, by electrical analysis is shown to contain

^cth socia, andtlie decomposing acid empjoyed in the process; and

henge
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Treated as in- Xliis result having taken place, the same plan of operation
flammables sa- , j • . . ^ ^ i • t • ,

turated with ^*^ "°* piirsucd With respect to alumrae, -which resembles a

cjtigen. saline compound less than silex ; and the method which I now
adopted of acfing upon these bodies was on the supposition

of their being inflammable substances so highly saturated

yviih oxigen as to possess little or no positive electricity.

AluTRine and silex have both a strong affinity for potash

and soda; now supposing them to be oxides, it was reason-

able to conclude, that the oxigen, both in the alkalis and

the earths, must be passive as to this power, which must

consequently be referred to their bases, and on this notion

it was possible, (hat it might be made to assist their decom-

position by electricity.

Silex 1 p. pot- After this reasoning, I fused a mixture of one part of si-

fiision'in a ph" ^^^^ ^"^ ^'^ ^^ potash in a platina crucible, and preserved

tina crucible the mixlure fluid, and in ignition, over a fire of charcoal

;

jind eiectrifted.
^^^ crucible was rendered positive from the battery of five

hundred, and a rod of platina, rendered negative, was

brought into contact with the alkaline menstruum. At the

moment of contact there was a most intense light ; when

the rod was plunged into the liquid an effervescence took

place, and globules, which burnt witli a brilliant flame,

rose to the surface, and swam upon it in a state of com-

bustion. In a few minutes, when the mixture was coo!,

the platina bar was removed: after as much as possible of

the alkali and silex had been detached from it by a knife,

there remained brilliant metallic scales round it, which in-

stantly became covered with a white crust in the air, and

some of which inflamed spontaneously. The platina appeared

much corroded, and of a darker tint than belongs to the pure

metal. When it was plunged into water it strongly effer-

Tesced: the fluid that came from it was alkaline; when a

few drops of muriatic acid were added to the solution, a

white cloudiness occurred, which various trials demonstrated

to depend upon the presence of silex.

hence the experirr.ent on tiie r>cti6n of the bOracic acid and po^

tassium, page 375, inaj.|[>osb-Jb!y be explained without assuming

its decomposiuoa.

A similar
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A similar mixture of potash and alumine was experimented Alumine and

upon in the same manner, and the results were perfectly ana- -j^ t^e same

logons ; there adhered to the rod of platina a film of a me- manner.

tallic substance, which rapidly decomposed water, and af-

forded a solution which deposited aluruine by the action of

an acid.

I tried sereral forms of this experiment, with the hopes The metal

of being able to obtain a sufficient quantity of the metallic
<v^ta\iied seoa-

matter from the platina, so as to examine it in a separate rate.

state; but I was not successful. It was always in superfi-

cial scales, which oxidated, becoming white and alkaline,

before it covild be detached in the air ; it instantly burnt

when heated, and could not be fused under naphtha or oil.

I tried similar experiments with mixtures of soda and Experiments

alumine, and soda and zircone, and used iron as the nega- ^'^"^ .^'""""'^

,

lively electrified metal. In all these cases, during the whole zircone and

process of electrization, abundance of globules, which swam ^°'

in a state of inflammation on the fused mass, were produced.

And in the mixture, when cooled, small laminae of metal were

found of the colour of lead, and less fusible than sodium,

which adhered to the iron; they acted violently upon water,

and produced soda and a white powder, but in quantities

too small to be minutely examined.

I endeavoured to procure an alloy of potassium, andtheTrids to obtain

bases of the earths, from mixtures of potash, silex, and alu- treating a/ pot-

mine, fused by electricity, and acted on by the positive and ash unsuccess-

negative surfaces in the same manner as pure potash, in ex-

periments for the decomposition of that substance; but I

obtained no good results. When the earths were in quantities

equal to one fourth or one fifth of the alkali, they rendered it

so highly nonconducting, that it was not easy to aftect it by

electricity, and when they were in very minute portions,

the substance produced had the characters of pure potas-

sium.

I heated small globules of potassium, in contact with si- Potassium heat-

lex and alumine, in tubes of pi ^teglasS filled with the vapour f'
,^";^ *'/^^.

7 tr o r ana alumine m,

of naphtha: the potassium seemed to act at the same time vapour of

upon the glass and the earths, and a grayish opaque mass, "^P^^^*-

not possessed of metallic splendour, was obtained, whidi

effervesced in water, depositing white clouds. Here it was

2 possible
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Inconclusive.

Amalgam of

potassium elec-

trified with si-

ilumtne, g!u-

cine.

aid zircone^

They all appeal

to be metallic

oxides,

but the evi-

dence not so

sinct.
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possible that the potasli had been converted wholly or partty

into protoxide, by its action upon the earths; bat as no
globule \yas obtained, and as the plate glass alone might

have produced the effect, no decided inference of the de-

composition of the earths can be drawn from the process.

I shall now mention the last trials that I made with re*

spect to this object.

Potassium, amalgamated with about one third of mercury^

was electrified negatively under naphtha, in contact with si-

lex very slightly moistened, by the power of five hundred J

after an hour the result was examined. The potassium was

made to decompose water, and the alkali formed neutral-

ized by acetous acid ; a white matter, having all the ap-

pearance of silex precipitated
J
but in quantity too small for

accurate examination.

I tried the same method of action upon alumine and gin-

cine, and obtained a cloudiness, more distinct than in the

case of silex, by the action of an acid upon the solution

obtained from the amalgam.

Zircone exposed in the same manner to the action of elec-

tricity, and the attraction of potassium, furnished still more

satisfactory results, for a white and fine powder, soluble iii

sulphuric acid, and which was precipitated from sulphuric

acid by ammonia, separated from the amalgam that had been

obtained by the action of water.

From the general tenor of these results, and the corapa*

rison between the different scries of experiments, there seems

very great reason to conclude that alumine, zircone, glucine,

and silex are, like the alkaline earths, metallic oxides, for on

no other supposition is it easy to explain the phenomena,

that have been detailed.

The evidences of decomposition and composition are not

however of the same strict nature as those that belong to the

fixed alkalis and alkaline earths ; for it is possible, that in

the experiments in which the silex, alumine, and zircone

appeared to separate during the oxidation of potassium and

sodium, their bases might not actually have been in combi.

nation with them, but the earths themselves in union with

the metals of the alkalis, or in mere mechanical mixture.

And out of an immense number of experiments, which I

made^
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l»atle of the kind last detailed, a very few only gave distinct

indications of the production of any earthy matter; and in

cases when earthy matter did appear, the quantity was such,

as rendered it impossible to decide on the species.

Had I been so fortunate as to have obtained more certain

evidences on this subjec.*, and to have procured the metallic

substances I was in search of, I should have proposed for

them the names of siiicium, alumium, zirconium, and glu.

dum.

(To be concludedin our 7i€xt,)

SCIENTIFIC NEWS.
Wernerian Natural History Society.

JrkT the meeting of the Wernerian Natural History Society Wemerian
on the 12th of November, the Rev. Andrew Jameson, mi- Society.

nister of St. Mun^o, Dumfriesshire, read a paper entitled

Observations on Meteorological Tables, with a description

of a new Anemometer. After some general observations MetKoroIogical

on the importance of meteorological observations, and on o°*"vatioiii).

the merits and defects of registers of the weather, &c., he

pointed out what he considered to be the best form of a me-

teorological journal, and then described the external form

and internal structure of an extensive and complete meteor.

ologic«l observatory, and enumerated about twenty differ-

ent instruments, which ought to find a place in every esta-

blishment of that kind. He remarked, that a daily exami-

nation of the changes which take place in those instruments,

joined with a careful record of the external appearances in

the atmosphere, will afford a constant and fascinatifig em-

ployment to the most zealous observer, and will in time en- Their ucc

able us to form a just theory of meteors; to prognosticate

with considerable accuracy the nature of the coming wea-

ther; and, lastly, enable us to ascertain the climate of dif.

ferent countries, with the view of determining the influence

it exerts on organic bodies. He next described an Anemo-
meter, which, by a very simple and ingenious arrangement

of parts, will enat)le the most common observer to ascer-

tain the velocity of the wind with perfect accuracy.

At the same meeting, the Rev. John Fleming, F. A. S. Mineralogy of

minister of Bressay in Shetland, who has been for some^j^^' '"'^
*"

time .
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Minerilbgyof "finje past employed in examining the mineralogy of those
the shetlaiid remote islands, communicated to the Society an interesting

account of the geognostic relations of the rocks in the

islands of Unst and Papa Stour; in the course of which he

gave answers to the queries formerly published regarding

the serpentine and sandstone of Shetland. After a general

account of the position, extent and external appearance of
' the island of Unst, he next described the different rocks of

which it is composed, in the order of their relative antiqui-

ty, and remarked, that their general direction is from S. W.
to N. E* The rocks are gneiss, mica-slate, clay-slate,

limestone, hornblende-rock, potstone, and serpentine.

—

The gneiss in some places appeared to alternate with the

oldest mica.slate, and in others to contain beds of horn-

blende-rock. The inica-sla(e, which is the most abundant

rock in the island, is traversed by numerous contempora-

neous veins of quartz, and also of feldspar, and passes dis-

tinctly into clay-slate. It contains beds of hornblende-rock

and of limestone. The clay-slate occurs but sparingly in

this island. The potstone usually accompanies the serpen-

tine. The serpcjitine occurs in great abundance, in beds,

in the oldest clay-slate and newest mica-slate, and hence

must be referred to the oldest or first serpentine formation

of Werner. Mr. Fleming is also inclined to believe, that

the serpentine of tlic neighbouring island of Fetlar belongs

to the same formation. The island of Papa Stour, situate

on the west coast of the Mainland, (as the largest of the

islands is called), contains no primitive rocks ; on the con-

trary, it appears to be entirely composed of floetz rocks.

These are, conglomerate, greenstone, claystone, porphy-

ritic stone, hornstone, and sandstone. The sandstone, as

appears from observations made in this island and other

parts of Shetland, would seem to belong to the oldest coal-

formation. The claystone, conglomerate, porphyritic

stone, greenstone, and hornstone (probably clinkstone)

rest on the sandstone. lu sonve places Mr. Fleming ob-

served the greenstone alternating with the sandstone, hence

he properly concludes, that they belong to the same forma-

tion. In no place, however, did he observe any of the

other rocks alternating with the sandstone; and therefore

the formation to which they belong remains still somewhat

problematical.

I
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A.

ACCUM, Mr. his lectures, 78

Achard's manufacture of sugar from

beat, 311

Acid, oxalic, experiments on, 14, 8G

Acton, Mr. J. his examiaation of a

stone of the calcareous species, called

'Thunder Pick', 300—His simple

improvement ia the common still,

358

Advianople red, 44

Air, nature, use, and properties of, 159

Air pumps, 63, 161

Air-tight hinge, 61

Albiness, early account of one, 203

Alburnum, see Bark.

Alcohol, composition of, 222—Analysis
of, 225, 259, 321

Alkalies, discovery of metals in, 68,

231—Decomposition of, 69—Com-
ponent parts of, 139

Ammonia, unexpected production of,

290

Analysis of iron ores in Burgundy and

Tranche Comte, &c. 32—Of metallic

sulphurets, 142—Of a carbonate of

lime from Pesey, 150—Of alcohol

and sulphuric ether, 222, 259, 321

.i-Of the thunder pick, 301—Of
grape sugar, 341

Arcs of vibration, modes of equalizing,

51

Avogadfo, A. on the state in which a

stratum of nonconducting matter

must be, w^hen interposed between

two surfaces endued with opposite

electricities, 278

Auarie, M. his chemical examination

of the stalk of Indian corn {Zea Mays

of Linnaeus) to iiscertaiu whether the

Vofc. XXI.

saccharine matter it contains be capa-

ble of crystallization, J 53

Acbuisson, M. de, on some granatoid

Lavas, 2'. 9

Bancks, Mr. his observations on the

exhausting machine of Dr. T. S,

Traill, 1(1

1

Banks, Sir J. letter to, on the incon-

trojcrtibiliiy of bark into alburnum,

5—Communication from, on the ap-

plication of coal gas to economical

I^iirposes, 94

Banks, Mr. account of his instruments

employed for the iSlcteorological

Journal, 79

Bark not convertible into alburnum, 3

Barlow, P. Esq. on polygonal numbers,

118—Answered, 241

Baron on alumine, CG7

Barraud, Mr. 2-2,6

B, H. on the doctrines of chance, 121

—Answered, 210

Beccaria, 283

Beccher, on sugar, 343—On the rela-

tion between metals and earths, 367

Beddoes, Dr. on vital air, 68—On cer-

tain points of history relative to the

component parts of the alkalies, with

observations relating to the composi-

tion of the bodies termed simple,

lSg>_On alkalies, 232

Bergman's experiments on oxalic acid,

14—On barytes, 367

BerthoUet's experiments on oxalic acid,

14—His analysis of a carbonate of

I
lime from Pesey, 150

Berzelius, M. 373

Boat, an improved secure one, for sail-

ing, 124

b Bodiee
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fiodies twmed simple, 159

Born, Baron, 233

Bostock, Dr. on albinos, 203

Boswell, J. W. Esq. his description of

a capstan, that works without re-

quiring the messenger or cable coiled

round it to be ever surged, 133

Botany, important discovery in, relative

to the generation of vegetables, 214

Botfield, Messrs. T. W. aiid B. 1 16

Boyle, 367

Braude, Mr. W. 104

Brodie, Mr, 104

Brown, Capt. W. extract of a letter

froin, 53

Buchanan, Mr. R. on the warming of

• mills and other buildings by steam,

316

C.

C. on Mr. Furniss's air-tight hinge, 62

—On Mr. Murdoch's account of the

application of coal gas to economical

purposes, 101—On the doctrines of

chance, 121, 212—On the fecula of

potatoes, 187

Calcareous stone, called Thunder Pick,

examined, 300

Capstan, an improved, 133

Carbonate of lime, new variety of, 359

Carbonate, compound, of lime, analysed,

150

Carlisle, Mr. 6

Cattle, diseases of, and remedies, 157

Chance, doctrines of, 6G, 121,204,210
Chemical muffles, 273

Chimneys, machines for cleaning, 170,

173

Chronometers, improvements in, 51,

53

Cigna, M. 280

Clare, Dr. 66

Clark, B. Esq. 161

CI iff, Mr. 104

Clock work injured byjeweUing, 236

Coal gas applied to economical pur-

poses, 94

Cochrane, Major S. on the culture of

spring wheat, and the use of tincture

of opium in diseases of cattle, 136

Collier, Mr. J. his improved ship's

stove, 337

Combes, Mr. A. on the new metals^

231, 363

Combustion, spontaneous, 46

Compensation pendulum, 53

Cooke, Mr W. on the decomposition

of alkalies, 69—Observations on his

paper, inserted in the last Vol. on the

new metals, 231

Cook, Col. Wm., 316

Cook, Mr. B. on the advantages of em-

ploying coal gas for lighting small

manufactories^ and other purposes,

291

Cordier, M. on volcanic su'ostances,

298

Corn, Indian, chemical examination

of, 153

Coulomb, 281

Curvature, observations on the radiu«

of, 256

D.

Dalton, Mr. his theory of chemical

atoms, 87, 164

Darget's experiments on the sugar-cane,

314

Davis, Mr. his description of a machine

for cleansing chimneys, without the

aid of climbing boys, 173—his in-

vention to secure the pannels of doors

and window shutters from being cut

out by housebreakers, 177

Davy, Mr. on alkalies, 68, 69—On
the decomposition of earths, 159,

366—On the new metals, 231, 365

—His electro- chemical researches on
the decomposition of the earths, with

observations on the metals obtained

from
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from the alkaline earths, and on the

amalgam procured from ammonia,

S66

D'Ambuisson, see Ambuisson.

Decomposition of earths, 366

Delametherie, M. extract of a letter to,

on volcanic substances, 298, 299

De I*uc, J. A. Esq. on ignition by com-

pressed air, 234

De Moivre, see Moivre.

Deyeux' discovery of liquid sugar, 313

—On the fermentation of vegetable

juices, 352

Dilettante, A. on the discovery of me-

tals in alkalies, 68, 232

Diseases of cattle, 157

Drowning, contrivances to prevent,

338

Diihamel's experiment on the converti-

bility of bark into alburnum, defec-

tive, 7, 10

Duthrone on the several species of

sugar, &c. S13, et seq.

Dyeing cotton and linen thread with

fixed colours, 44

E.

Earths, decomposition of, and metals

obtained from, 159, S66

Edelcrantz, Sir A. N. 66

Edinburgh Review of Professor Vince's

Essay on Gravitation, remarks on,

305

Ehrhart, 14

Electrical charges and discharges, 278

Encaustic painting, 82

Ensenada, Marquis de, 311

Escapement for watches, 178

Ether, sulphuric, composition of, 222,

259, 322

Exhausting Machine, 63, 161

Fabroni, 352

Fecula, of the potato, 71, 182—Of
wine, 350, &c.

Feldspar, on, 195

Fermat's proposition on polygonal num-
bers, 118

Fleming, Rev. J. 383

Floating light, calculated to save the

lives of persons falling overboard in

the night, 338

Fourcroy's experiments oji oxalic acid,

14—On the composition of alkalies,

232—.On the new metals, 363

Furniss, M. account of his new air-

tight hinge for a folding skreen, or

for a door, 61

G.

Gartner, on the generation of vegeta-

bles, 214

Gaslights, 94, 291

Gay Lussac. his rate of expansion for

every degree of the thermometer, 803

Geoffroy on the structure and use of

the principal parts of flowers, 221

Gilpin, Mr. G. his improved machine

for raising coals or other articles from

mines, 111

Glauber, on the rob of grapes, 351

Gleichen, on the structure of seeds,

214

Gough, J. Esq. a mathematical pro-

blem by, 1—On polygonal numbers,

118, 241

Gravitation, S05

Grape sugar, 306, 316

Greenland, Miss, $ce Mrs. Hooker.

Grew, on the generation of plants, 215

Giieniveau, M. his analysis of soma

metallic sulphurets, 142

H.

Harrington, Dr. on the new metals,

231

Hatchett, C. Esq. communication from,

on oxalic acid, 14, 86—On metallic

sulphursts, 142

b 2 Hardy
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Haray, Mr. his account of inventions

for equalising the long and short arcs

of vibration in time-keepers, 57—
Testimony iri favour of tiie perform-

ance of his chronometer, 53

Hauy, M. on Meionite, 192—On
feldspar, 196—On a new variety of

carbonate of lime, 359

Haussmann, J. M. on the maddering of

Cotton and linen Uircads, and dyeing

them Adrianople red and other fixed

colours, and on spontaneous inflam-

mations, 44

Henry, Dr his electrical experiments

on muriatic acid gas, 376

Hcrloavt, Thury, M. 360

Hermbstadt, 14

Herrara, on the manna of America,

311

Hinge, air-tight, for screens, Sec. 61

Home, E. Esq. on the spleen, 103—

•

On digestion, 187

Hooker, Mrs. her method of making a

composition for painting in imitation

of the ancient Grecian manner, 81

Housebreakers, security against, 177

I.

Ignition by compressed air, 204

Indian corn, saccharine matter of, 153

Inflammations, spontaneous, 46

Iron ores of Burgundy, &:c. analysed,

and their products examined, 32

Jameson, Professor, 230, 383

J B. on a method of finding the quan-

tity of refraction from the distance

and altitude of two known stars; and

of solving by construction a problem

in spherical trigonometry, 201

Jewelled clockwork disadvantages of,

£;i6

Kerr, Mr. R. his translation of Lavoi-

sier's Chemistry, 233—His theory of

the new metals, erroneous, 364

Kirwan, Mr; 191

Klaproth on the reduction of earths into

metals, 364, 367

Knight, T. Esq. on the incontrovert-

ibility of bark into Alburnum, 5

L.

Laizer, M. De, 360

Lavas of volcanoes, 298, 299
Lavoisier on nietallic substances, 233,
367

Lectures at St. Thomas's, Guy's and the

London Hospitals, 78—On chemis-

try, &c. 78

Lemeri's opinion on manna, contro-

verted, 310

Life-boat, 124

Lime, carbonate of, new variety of,

359

Lime, compound carbonate of, ana-

lysed, 150

Locker, Admiral, his contrivance for

assisting persons in danger of drown-
ing, 340

Log, sea, and sounding machine, 245
Lothian, East, mineralogy of, 237

M.

Mabru, M. Augustus, 360

IMachine on the principle of the Torri*

ccllian vacuum, 63^ 161

Machine for raising coals or ore. 111

Macquer's experiments on the sugar

cane, -314

Malpiglii on the conversion of bark into

alburnum, 10

Manna, examination of, 310

Marnraff's
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Slargraff's discovery of sugar in Tege-

labks, 311

Maskelyne, Dr. on lo?-lines, 249

Massey, Mr. E. his description and use

of a sea log and sounding machine,

245

Mathematical problem, 1

Meionite, remarks on, 191, 199

Mendham, Mr. his description of a new
* watch escapement, 178

Metallic sulphurets, analysis of, 142

Metals, new, 68, 159, 231, 3G3

Meteorological Journal, for August, 79

—For September, 160—For Octo-

ber, 240—For November, 518

Meteorological observations", 383

Mineralogy of East Lothian, 237—Of

the Shetland Isles, 383

Mirbel, on the structure of seeds, 214:

Mirbd's theory of the convertibility of

bark into alburnum, examined, 9

Mobs, M on meionite, 191—On feld-

spar. 196

Mcivre, De, on the doctrines of chance,

67; see also 121, 204, 210

Moll, Baron, 192

Moore, W. Esq. on the problem re-

specting the radius of curvature, 256

Madge, Mr. his escapement for watches,

179

Muffles for chemical purposes, im-

proved, 273

Murdoch, Mr. W. on the applicatioii

of the gas from coal to economical

purposes, 94

N.

Neve, Capt. R. J. his testimony of the

performance of Mr. Massey's patent

sounding machine, 255

Neuman's experiments to obtain a me-

tal from quick-lime, unsuccessful,

367

Nichols, Mr. J. 53

Numbers, polygonal, 118^ 241

Ogilby, Dr. Jame";, on the mineralogy

of East Lothian, 237

Opium, tincture of, reeommenied for

diseases of cattle, 157

Opsimath, letter from, expressive of

doubt as to the validity of De Moi-

vre's doctrines of chance, 66—An-
swered, 121, 205—Second letter from,

210

Oxalic acid, 14, 86

Painting after the ancient Grtclan man-
ner, 81

Parsons, A. his account of a pheno-

menon that occurred atBussora, 77

Pearson, Dr. his experiments on pota-

toes, 72

Pendulum, improved, 53

Phenomenon at Bussora, 77

Playfair, Professor, 238

Polygonal numbers, 118, 241

Pontin, M. G/3

Poppies, cultivation of in England for

obtaining opium, 158

Potato, on the fecula in different vari-

eties of, 71, 182

Priestley's history of electricity, 280

Problem in mathematics, 1

Proust, Professor, on grape sugar, 306,

31C—On metallic sulphurets, 142

Radius of curvature, observations on

the problem of, 256

Ramsay, Mr. on Mr. Mendham's nevr

watch escapement, 179

Red dye of Adrianople, 44

Refraction, method of discovering the

quantity of, 201

Ribblesdale, Lord, his account of a

mine of zinc ore, and its application

as a paint, 12

Ruprecht's experiments on the metallic

nature of earths, 68, 233, 364, 367

Saccharine matter of Indian corn, che-

mical examination of, 153

Sailing



INDEX.
Sailing boat, a secure one, 124

Saint, W. Esq. on the doctrines of

chance, 204

Salts, superacid and subacid, 164

Savaresi, on metals obtained from earthy

substances, 367

Saussure, Tlieodore De, on the com-

position of alcohol and sulphuric

ether, 222, 259, 521

Scheele's discovery of oxalic acid, 14

Scientific news, 78, 159, 2'37, .^16, 383

Sea log, a new one, describefl, 245

Seeds, newly discovered organ in, for

conveying the fertilizing fluid into the

ovula of vegetables, 214

'Sewell, Mr. 104

Shipley, Mr. W. his floating light, cal-

culated to save the lives of persons

who have the misfortune to fall over-

board in the night from any ship, 33^

Simple bodies, 139

Singer, Mr. G. his lectures on the na-

ture, use, and properties of air, 159

Bkrimshire, Mr. W. jun. on the quan-

tity of fecula in different vaiieties of

the potato, 71, 182

Smart, Mr. G. his account of some ex-

periments on sweeping chimneys,

170

Smeaton's experiments on Saumarez's

log, 247, 249

Snodgrass, Mr. his application of the

use of steam to warm his cotton

•works, 316

Sounding machine, a new one described,

245

Spherical trigonometry, see Trigonome-

try

Spleen, experiments on (continued

from a former volume), 103

Spring wheat, culture of, 156

"iBtahl, on the relation of metals to

earthy substances, 567

Steam used for warming buildings, 316

Stills, improvement in, 353

Stone called " lliuuder Pick", ex-

4iuii:ed, 300

Stove for "ships, improved, 337

Sugar, different species of, particularly

that obtained from grapes, 306, 316

Sulphurets, metallic, 142

Sulphuric ether, see Ether

Symmer, Mr. 280

T.

Tar, recommended for cattle swelled by

eating clover, 157

Thenard, M. 352, SG5

Thomson, Dr. T. on oxalic acid, 1

4

86 ,

" Thunder Pick," the, examined, SOO

Timekeepers, 51, 53

Tondi's experim'ents on the metallic na-

ture of earths, 68, 233, 364, 367

Tonnelier, M. on meionite, with some

observations on a paper, by M. Fre-

derick Mohs, in which this substance

is considered as a variety of feldspar,

191

Torricellian vacuum, see Vacuum
Trigonometry, spherical, method of

solving a problem in, 201

Traill, Dr. T. description of his ex-

hausting machine on the principlj^i

of the Torricellian vacuum, 63, 161

Turpin, P. on the organ by which the

fertilizing fluid is capable of being in-

troduced into the ovul?i of vegetai-

bles, 214

Turrell, Mr. his improved mode of con-

structing muffl-s for chemical pur->

poses, 273

Vauqnelin's experiments on oxalic acid,

14—Mis analysis of some iron ores in

Burgundy and Franche Comte, wi'.h

an examination of the pig iron, bar

iron, and scoriae produced from them.

Vacuum, Torricellian, an exhausting

machine on the principle of, 63, 161

Vegetable.';,
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Vegetables, fecula of, 81, 182

Vcetables, generative organs of, 214

Vibration, modes of equalizing the arcs

of, 51

Vince, Professor, remarks on the re-

view of his essay on gravitation, 3U5

Volcanic substances, 298, 299

Volta, 279, tt seq.

Von Ruprecht, Von, see lluprecht

W.

Walker, Mr. W. on the disadvantage

of jewelled holes in clock-work, 236

Ward, Mr. H. his description of a com-

pensation pendulum, for a clock or

time-piece, with experiments, 53

Watch escapement, anew, 178

Werner, M. 191

Wernerian Scientific Society, 237, 383

Westrurab, 14

Wheat, spring, 1j5

Whittle, Capt. 249

Wilson, Mr, C. his description of a se-

cure sailing or life boat, 124

Windlass, an improved, 133

W. N, in answer to Dr. Traill's letter

on the use of mercury in air pumps
for exhaustion, 66—Cn the existence

of metals in alkalies, C8, 231,363—

In reply to Mr. Cook, 297

Wollaston, Dr. on super acid and sub-

acid salts, 164

Woodhouse, James, Esq. his account

of an experiment, in which potash

calcined with charcoal, took fire on

the addition of water, and ammoni-

acal gas was produced, 290

Zinc ore, its uses as a paint, 12
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