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Theory of Cryflallization. 287

of O&tober, when the froft becomes fharp: nor did I ever
fee them again before the laft week in May, or beginning of
June. From their being enveloped in balls of clay, without
any appearance of food, I conceive they fleep during the
winter, and remain for that term without fuftenance. As
foon as I conveyed this fpecimen to my houfe, I depofited
it, asit was, ina {mall chip-box, in fome cotton, waiting
with great anxiety for its waking ; but that not taking place
at the feafon they generally appear, I kept it until I found it
begin to fmell: I then ftuffed it, and preferved it inits torpid
pofition. T am led to believe its not recovering from that
ftate, arofe from the heat of my room during the time it was
in the box, a fire having been conftantly burning in the
flove, and which in all probability was too great for refpira-
tion. Iam led to this conception from my experience of
the fnow bird of that country, which always expires in a few
days (after being caught, although it feeds perfettly well)
if expofed to the heat of a room with a fire or flove ; but
being nourithed with fnow, and kept ina cold room or paf-
fage, will live to the middle of fummer.

The animal above defcribed belongs to Schreber’s genus of
Dipus, and may be charatterized.

Dirus CANADENSIS palmis tetrada&ylis, plantis penta-
dallylis, caudd annulatd undique fetofd, corpore longiore,

Fig. 1. Plate VIII, reprefents the Dipus Canadenfis.

Fig. 2 thows it in its torpid flate.

X1. On the Theéory of the Stru&ure of Cryflals, by the Abbé
Havy. From Vol. XVIL. of the Annales de Chimie.

[Continued from Page 169.]
4. Intermediate Decrements.

THERE are certain cryftals in which the decrements on
the angles do not take place in lines parallel to the diagonals,
but
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but parallel to lines fituated between the diagonals and the
edges. This is the cafe when the fubtra&tions are made by
ranges of double, triple, &c. molecule. Fig. 47 (Plate IX.)
e xhibits an inftance of the fubtrattions in queftion; and it
is feen that the moleculzz which compofe the range repre-
fented by that figure, are afflorted in fuch a manner as if of
two there were formed only one; fo that we need only to
conceive the cryftal compofed of parallelopipedons, having
their bafes equal to the fmall reQangles 2 b ¢ d, ¢ d f g,
B gil, &e. to reduce this cafe under that of the common
decrements on the angles. I give the name of intermediate
decrement fo this particular kind of decreafe, the progrefs of
which will be better illuftrated by the following example,
Syntattic Iron Ore (Fig. 48.).

De Yfle Cryflallographie, tom. iii, b. 198 and 199. war. ¢
and 10.

Geomet. charaé?. Refpe@ive inclination of the trapeziums
bego, nggo, of the rifing pyramids 135° 34 31”4
of the edges ¢ g, £ ¢, 12¢° 31" 16", Angles of the tra-
pezium & ¢ g o, bor e == r03° 48" 35"; oor g == ¥6° 1¥
25"

This variety of iron ore, which for the moft part appearsun<
der the form of two oppofite pyramids, rifing from a common
bafe, is found at Framont in les Vofges. There are fome
groupes, the furface of which, like the iron ore of the ifland of
Elba, refletts the moft lively prifmatie colours. The cryflals
are often {o fmall, that they might be taken for fimple tetra-
gonal laminz; but, on clofe infpeétion, the fmall {pots which
form the faces of the rifing pyramids may be feen.

Thefe cryflals, which M. de ¥Ifle claffed among the modi-
fications of the dodecaedron with ifofceles triangular planes,
have for nucleus a cube which performs the fun&ions of the
rhomboid, as in the ote of the ifland of Elba. The two
regular hexagons, by which they are terminated, arife from
a decrement by a fingle range of cubic molecule on the

angles ¢, n, (fig. 46) of the nucleus,
Ta
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To form an idea then of the effeét of the intermediary
faw, combined with the preceding, and which gives rife to
the lateral trapeziums, let us fuppofe thate b p r (fig. 49)
reprefents the fame fquare as fig. 46, fubdivided into fmall
fquares, which arc the external faces of as many molecule.
If we take thefe molecule by pairs, fo that they form rectan-
gular parallelopipedons, having for bafes the oblong fquares
bngh, bgmG, &c. andif we imagine that the fubtrattions
are made by two ranges of thefe double moleculz, the edges
of the laminz of fuperpofition will be fucceffively ranged in
lines, as PG, TL, Rp, Sp, k=, y=z, &c.and the fum
of all thefe edges will produce two faces which, departing
from the angles &, r, will converge, the one towards the
other, and will unite themfelves ot a contmon ridge, fithated
above the diagonal ¢ p, but inelined to that diagonal. We
fhall then have twelve faces as the complete refult of the
decrement ; and calzutation fhows, that the fix fuperior faces,
being prolonged to the point where they meet the fix lower
faces, will form with them the furface of a dodecaedron,
compofed of two right pyramids united at their bafes; Thefe
pyramids are here incomplete by the effet of the firft law,
which gives the hexagon abcdra (fig. 48) and its op-
pofite *.

5 Mixed Decrements.

Ini other cryftals the decréments, either on the edges or on
the angles, vary according to laws, the proportion of which
cannot be expreffed but by the fradtion % or 3. It may
happen, for example, that each lamina exceeds the following
by two ranges parallel to the edges, and that it may at the
fame time have an altitudé triple that of a fimple molecula,
Figure 54 r prefents a vertical geometrical fe@ion of one of
the kinds of pyramids which would refult from this decre-
ment ; the effeét of which may be readily conceived by con-

* The erm syntactic denotes the combination of decrements, one of
which takes place by a single range of simple molecu'w, and the other
by two ranges of double moleculz.

Vol. 1. U fidering
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fidering that AB is a horizontal line taken on the upper bafe
of the nucleus, ez r the feGion of the firft lamina of
fuperpofition, g f'e n that of the fecond, &ec. I call mixed
decrements thofe which exhibit this new kind of exception
from the fimpleft laws,

Thefe decrements, as well as the intermediary ones, rarely
exift any where elfe, and it is particularly in certain metallic
fubftances that I have difcovered them. Having tried to ap-
ply theordinary laws to a variety of thefe fubftances, I found
fo great errors in the value of the angles that I at firft
believed they were inconfiftent with theory. But atter I
had conceived the idea of giving to this theory the extent of
which I have juft fpoken, I arrived at refults fo corre&, that
I no longer eatertained any doubt of the exifence of the
laws on which thefe refults depend,

Reflections on the preceding Refulls.

All the metamorphofes to which cryftals are fubjefted
depend onthofe laws of ftructure juft explained, and others
of the like kind. Sometimes the decrements take place at
the fame time on all the edges ; as in the dodecaedron hav-
ing rhombufes for its planes, as before mentioned ; or on all
the angles, as in the o&aedron originating from a cube.
Sometimes they take place only on certain edges or certain
angles. Sometimes there is an uniformity between them, fo
that it is one fingle law by one, two, three ranges, &c. which
alts on the different edges, or the different angles; as is ob-
ferved in the two folids of which I fhall {peak hereafter.
Sometimes the law varies from one edge to the other, or
from one angle to the other; and this happens above all
when the nucleus has not a fymmetrical form ; for example,
when it isa parallelopipedon, the faces of which differ by
their refpetive inclinations, or by the meafure of their
angles. In certain cales the decrements on the edges con-
cur with the decrements on the angles to produce the fame
cryftalline form. It happens alo fometimes that the fame

edge,
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edge, or the fame angle, is fubjeGted to feveral laws of de-
crement, that fucceed each other. In a word, there are cafes
where the fecondary cryftal has faces parallel to thofe of the
primitive form; and which combine with the faces produced
by the decrements to modify the figare of the cryftal,

I call fimple fecondary forms, thofe arifing from an unique
law of decrement, the effect of which entirely conceals the
nucleus ; and compound fecondary forms, thole which arife
from feveral fimultaneous laws of decrement, or from one
fingle law which has not attained to its extent, {o that there
remain faces parallel to thofe of the nucleus, which concur,
with the faces produced by the decrement, to diverfifv the
afpe& of the cryftal. I fhall foon make new applications of
theory to the compound fecondary forms, of which fyntaétic
iron ore has already prefented us an example.

If amidft this diverfity of laws fometimes infulated, fome-
times united by combinations more or lefs complex, the
number of the ranges fubtraéted were itfelf extremely vari~
able ; for example, were thefe decrements by twelve, twenty,
thirty or forty ranges, or more, as might abfolutely be poffi-
ble, the multitude of the forms which might exift in each
kind of mineral wonld be immenfe, and exceed what could
be imagined. But the power which effeéts the fubtrac-
tions feems to have a very limited action. Thefe fubtrac-
tions for the moft part take place by one or two ranges of
molecule. Ihave found none which exceeded four ranges,
exceptin a variety of calcareous fpar, forming part of the
collection of C. Gillet Laumont, the ftruéture of which I
have lately determined, and which depends on a decrement
by fix ranges ; fo that, if there exift laws which exceed the
decrements by four ranges, there is reafon to believe that
they rarely take placein nature.  Yet, notwithftanding thefe
narrow limits, by which the laws of cryftallization are cir-
cumicribed, I have found, by confining myfelf to two of the
fiinpleit laws, that is to fay, thofe which produce fubtra&tions
by oane or two ranges, that calcareous fpar is fufceptible

Uz of
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of two thoufand and forty-four different forms : a number
which exceeds more than fifty times that of the forms al-
ready known*, and if we admit into the combination de-
crements by three and four ranges, calculation will give
8,388,604 poffible forms in regard to the fame fubftance.
This number may be fill very much augmented in confe-
quence of decrements either mixed or intermediary.

The ftrize remarked on the furface of a multitude of eryf-
tals afford a new proof in favour of theory, as they always
have diretions parallel to the projecting edges of the laminze
of fuperpofition, which mutually go beyond each other, un-
lefs they arife from f{ome particular want of regularity. Not
that the inequalities refulting from the decrements muft be
always fenfible, if the form of the cryftals had always that
degree of finithing of which it is fufceptible ; for, on account
of the extreme minutenefs of the moleculz, the furface would
appear of a beautiful polith, and the firiz would elude our
fenfes. There are therefore {econdary cryftals wher they are
notobferved inany manner, whiletheyare very vifible inother
cryftals of the fame nature and form. In the latter cafe, the
a&ion of the caufes which produce cryftallization not having
fully enjoyed all the conditions neceffary for perfeting that
fo delicate operation of nature, there have been ftarts and
interruptions in their progrefs, fo that, the law of continuity
not having been exadtly obferved, there have remaincd on the
furface of the cryftal vacancies apparent to our eyes. Ina
word, it is feen that fuch fmall deviations are attended with
this advantage, that they point out the dire€ion according
to which the ftrize are arranged in lines on the perfeét forms
where they efcape our organs, and thus contribute to unfold
to us the real mechanifm of the firucture.

The {fmall vacuities which the edges of the laminz of fu-
perpofition leave on the furface of even the moft perfect fe-

* In my Essay, p. 217 ef seq. I carried the number of these forms
only to 1019 because 1 had not introduced as an element in my calcu-
lation a modification of the law of dec.cinents, with the existence of

which 1 was not then acquainted
condary
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condary crvftals by their reentering and [alient angles, thus
afford 4 fatisfatory folution of the difficulty a little before
mentioned ; which is, that the fragments obtained by divifion,
the external facets of which form part of the faces of the fe-
condary cryftal, are not like thofe drawn from the interiar
part. For this diverfity, which is only apparent, arifes from
the facets in queftion being compofed of a multitude of
fmall planes, really inclined to one another, but which, on
account of their fmallnefs, prefent the appearance of one
plane ; fo that, if the divifion could reach its utmoft bounds,
all thefe fragments would be refolved into moleculz, fimilar
to each other, and to thofe fituated towards the centre.

The fecundity of thelaws on which the variations of eryf{-
talline forms depend, is not confined to the producing of a
multitude of very different forms with the fame molecula,
It often happens alfo, that molecule of different figures ar-
range themfelves in fuch a manner as to give rife to like po-
lyedra in different kinds of minerals. Thus the dodecaedron
with thombufes for its planes, which we obtained by com-
bining cubic molecule, exifts in the granite with a ftru&ture
compoled of fmall tetraedra having Hofceles triangular faces,
as I fhall prove hereafter ; and I have found it in fparry
fluor, where there is alfo an affemblage of tetraedra, but re-
gular; thatis to fay, the faces of which are equilateral tri-
angles. Nay more: it is poffible that fimilar moleculze may
produce the fame cryftalline form by different laws of de-
crement®. In fhort, calculation has cendaéted me to ano-
ther refult, which appeared to me ftill more remarkable,
which is, that, in confequence of a fimple law of decrement,
there may exift a cryftal which externally has a perfeét re-
femblance to the uncleus, that is to. fay, to a folid that does
not arife from any law of decrement {.

* Mem. de '4cad. an 1788, p. 17 & 26,
+ 1did. p. 28.

U 3 Vd‘rl.ozzs
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Various Examples of compound fecondary Forms,
Prifmatic Calcareous Spar (Fig. 1. Plate 11.)

Spath calcaire en prifme bexaddre. Daubenton Tab. Miner,
edit. 1792, p. 15, n° 6. De'Ifle Cryflallographie, tom. 1.
p. 514. var. lo.

The bafes of this prifm are produced in confequence of a
decrement by a fingle range on the angles of the fummits
baf,gaf,bag,dex, dec, cex (fig. 4.), of the primitive
form. The fix planes refult from a decrement by two
ranges on theangles b df, fa g, bcg,dfx, dbc, c g x, op-
pofite to the preceding. Let a b 4 f (fig. 50.) be the fame.
face of the nucleus as fig. 4. The decreafing edges fituated
towards the angle of the fummit ¢ will fucceffively correfpond
with thelines b 2, & I, &ec. and thofe which look towards the
inferior angle 4 will have the pofitions pointed out by mn, op,
&c. But in confequence of the firft decrement taking place
by onerange, we prove that the face which refults from itis
perpendicular to the axis; and calculation fhows, in the like
manner, that the fecond decrement, which takes place by.
two ranges, produces planes parallel to the axis, and thus
the fecondary folid is a regular hexaedral prifim.

To difplay further the firu&ture of this prifm let us re-
mark that, in the produétions of anyonea bcni b (fig. 1.)
of the two bafes, we may confine ourfelves to confider the
effeét of one only of the ‘hree decrements which take place
around the folid angle 2 (fig. 4.), for example of that which,
takes place on theangle & a £, fuppofing that the lamina ap-
plied on the two other faces, fa g x, b« g ¢, do not decrcale
but to aflift the refult of the principal decrement, which
takes place inregard to the angle 4 a_f. But here thefe auxi-
liarly decrements are altogether fimilar to that the effet of
which they are {uppofed to prolong.

The cafe will be totally different if we apply the fame ob-
fervation to the decrements which areeffected by two ranges
on the inferior angles & d £, d fu, fxg, &c and which pro-

duce
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duce the fix planes of the prifm. For example, if we con-
fider the effcét of the decrement on the angle 4 f #, itis
neceflary alfo that the laminz applied on the faces a fd b,
a fx g (fig. 4.), fhould experience rowards their lateral angles
a fd, af x, adjacent to the angle d f+, variations which fe-
cond the effet of the generating decrement. But here
thefe variations are intermediary decrements by ranges of
double moleculz,

To conceive a better idea of thefe variations, let us re~
fume the face a 4 d f (fg. 50). The variations in queflion
will take place parallel to the lines c e, 7 #, g 2, vy, &c.
thatis tafay, by one range of double moleculz, andinfuch
a manner that there will always be two Jamina on a level at
their edges in the direction of the height. By this it is evi-
dent why the laminz taken from the prifm by the firft fec-
tions are trapeziums, fuch asp Ju s (fg. 1.), in which the
affortment of the fmall compofing rhombufes will be the
fame as on the trapezium # s 0 p (fig. 50). We may in the
like manner affign the reafon of the different figures through
which the laminz, fucceffively detatched, before-arriving at
the nucleus, are obliged to pafs. But this detail would lead
us too far. In aword, I muft here repeat, that every thing
is included in the effeé of the principal decrements: that
is to fay, in the prefent cafe, of thofe which take place on the
fuperior and inferior angles, or parallel to the horizontal
diagonals ; and after the firft lamina of fuperpofition, the
figure of the cryfial is given according to this fingle condis
tion, that the initial faces be prolorged fo as to interfect
each other.

The prifm is fufceptible of varying in the length of its
axis compared with its thicknefs, which depends on the dif-
ferent epochs at which the decrements commence, or are
fuppofed, to commence. For example: if we fuppofe that
the decrement, which takes place towards the inferior angle,
a€ts alone at firft on a certain number of lamine, the axis
of the cryftal will be fo much the longer as the commence-

Ug ment
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ment of the decrement on the fuperior angles thall have been
retarded. This difference of epochs becomes fenfible by in-
fpe&ing the dodecaedton, fig. 2, which is one of the refults
of the mechanical divifion of the prifm. It is there feen thaj
the pentagonal lamina of the fummits, fuch as A OIR S,
decreafe only by their edge R S, which correfponds to the
inferior angle 4.4 f (fig. 4.), while, by their upper parts, they
continue to envelop the c‘ryﬂal without experiencing any
decrement towards that fide; fo that it is only on the la-
minz moft diftant from the axis, as that correfponding to
p s ul, that the two decrements take place at the fame time.
The refult which we have explained is general; that is ta
fay, that, whatever may be the angles of the primitive rhom-
boid, the fecondary folid will always be a regular hexaedrak
prifm.

Amphitrigonous Iron Ore.

(Fig. 51 reprefents this cryflal in. a horizontal projeétion,
and fig. 52 in perfpedtive.)

Mine de fer a 24 faces. Daubenton Tad.Miner. edit. 1792,
p- 30, n° 2. De U'lfle Cryflallographie, tom. iil, p. 193 et
fuiv. var. 5, 6, 7. o ' ‘

Geomet. charaf?. Refpeétive inclination of the triangles
gen, gcd, &c. from the fame fumipit 146° 26" 33" ; of the
lateral triangles b g u, b g ¢, to the adjacent pentagons, fuch
as gutmn 154° 45 39",

This form is that under which the iron ore of the ifland
of Elba moft comm(énly appears, It refults from a decre-
ment by two ranges on the angles ¢, n (fig 46.), to the fum-
mits of a cubic nucleus which produces'the ifofceles trian-
gles ¢ cn, g cdncd (fig. 51 and §2), andof afecond de-
crement by three ranges on the lateral ahglesrc bp,crp,
¢rs, &c. which produce the triangles m nr, rnk, u g b,
q & by &c. Thele two decrements flop at "a certain term,
{o that there remain faces parallel to thofe of the nucleus,
viz, the pentagons g u ¢t mn, b dn k I, &e. (fig. 51.)

The



Downloaded by [University of York] at 04:42 05 June 2016

Thesry of Cryflallization. 297

‘The firflt decrement is the fame as that which produces the
thomboidal iron ore already mentioned. The fecond hse
this property, that, if its effeét were complete, it would give
a dodecaedron of ifofceles triangles, or compofed of two
right pyramids united at their bafes. In the cafe of any
other decrement by two, four or more ranges, the faces of
the dodecaedron would be fcalene triangles.

The triangles of the fummits are frequently furrowed by
firie, parallel to the bafes g n, d#, g d, of thefe triangles,
and which pomt out the direftion of the decrement.

Analogical Calcareous Spar (Fig 53).

Dellfle Cryflallographie, tom. i. p. 543, pl. 4, fig. 36.

Geomet. chara&. Inclination of any one, 7 m ¢ b, of the tra-
pezoids of the fuminits to the correfponding vertical trape-
zoid ecpg 116° 33" 54"; angles of the fame trapezoid,
i=114° 18’ §56"; e=%5° 31" 20"; m or h=85° 4 52",
Angles of the trapezoid ebog, ¢ = 90°; 0 = 127°25" 53”3
£=067°47 44"5 b =174° 46 23" ; of the trapezoidc ¢ g p,
e=60°; p= g8 12" 46"; cor g = 100° 53’ 37",

Geomet. propert. 1. In each vertical trapezoid the triangle
ceg is equilateral. 2, The height ¢x of this triangle is
double the height p » of the oppofite triangle cpg. 3.In
the trapezoid 5o g and the others fimilarly fituated the
angle hegisa right angle, 4. Ifthe diagonal g » be drawn,
the triangle 5 ¢ g will be fimilar to any one 2 o f ( fig 4.) of
thofe which would be produced by drawing, in the primitive
rhombus, the two diagonals 4 f, 2d. 5.1f in the trapezoid
emi by or any other fituated at the fummits, the diagonals ¢1,
m b, be drawn, the height ¢/ of the inferior triangle m ¢ b
will be double the height i/ of the fuperior triangle m i 4.
6. The triangle m i b is fimilar to half of the rhombus of
very obtufe fpar, divided by the horizontal diagonal ; and
the triangle m ¢ b is fimilar to half of the rhombus of the
acute fpar, divided in the fame manner.

The
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The numerous analogies by which this variety is con-
nefted with different cryftatline forms, whether we confider
certain angles formed by planes, as the angle heg of o2,
the angle ce g of 60°, or certain triangles obtained by draw-
ing the diagonals of the trapezoids, have induced me to give
it the name of analogical fpar. It is derived from three other
varieties mentioned before, viz. very obtufe fpar by the tra-
pezoids e m i b, £ b ¢, &c.; metaftatic {par by the trape-
zoids em dc, e bog, o bt =z, &e. and the prifmatie fpar by
the trapezoids b d c &, ce gp, &c. which are confequently
parallel to the axis.

It often happens that the trapezoidsim e b, fi b £, &c.
are feparated, by an intermediary ridge, from the vertical
trapezoids c ¢ g p, go z 7, &e.  In that cafe the trapezoids
¢tdme, g e b, &c. are changed into pentagons. I have here
fuppofed the cryfal brought back to the moft fymmetrie
figure, that is to fay, having its furface campofed only of
quadrilaterals, as fometimes happens. This variety is found
in Derbythiye.

Keofaedral Sulfure of Iron (Fig. 53).

\

Pyrite ferrugineufe polyedre & wingt faces triangularies,
Daubenton Tab. Miner. edit. 1792, p. 30. Del'lfle Cry/-
tallographie, tom. iii. p. 233, var. 22.

Geomet, charaé?, Refpeftive inclinations of the ifofceles
triangles P L R, P SR, 126° 52’ 11”; ofany one PN L of
the equilateral triangles, to each adjacent ifofceles triangle
PLRorLNK140°46" 17", Angles of the ifofceles tri-
angle PL R, L = 48°11 20" ; Por R = 65° 54’ 20"

This variety refults from a combination of the law which
produces the oftaedron originating from a cube ( fig. 42.),
with that which takes place for the dodecaedron with pen-
tagonal planes ( fig. 19 and 20). The firft law gives birth
to the eight equilateral triangles which correfpond with the
folid angles of the nucleus, and the fecond to twelve ifofceles

triangles,
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triangles, fituated, two and two, above the fix faces of the
fame nucleus. If we had a dodecaedron fimilar to that of
fig. 20, and withed to convert it geometrically into an ico-
faedron, fuch as that in queftion, it would be fufficient to
make the planes of eight feCtions pafs through it in the fol-
lowing manner, viz. one through the three angles P, N, L,
(fig. 19.), another through the angles P, M, S, a third
through the angles L, R, U, &c. A comparifon of the figures
19 and 55 will fhow, by the correfpondence of the letters,
the relation between the twa polyedra ; but this is an ope-
ration merely technical, to which nature could not defcend,
1 thall obferve befides, that the nucleus of the icofaedron,
to which we fhould arrive, would be much fmaller than that
of the dodecaedron, fince the folid angles of the latter nu-
cleus would be confounded with the angles D, C, G, &ec.
(fig. 20.) of the dodecaedron ; whereas the other nucleus
would have its folid angles fituated in the middle of the
equilateral triangles M PS, N PL, URL, &c. (fg. 55).

The icofaedron of the fulphure of iron has been con-
founded with the regular icofaedron of geometry, which
differs from it very fenfibly, fince all its triangles are equi-
lateral. It is demonftrated by theory, that the exiftence of
the Jatter icofaedron is as impoffible in mineralogy as that of
the dodecaedron ; {o that among the five regular polyedra of
geometry, viz. the cube, the tetraedon, the oftaedron, the
dodecaedron, and the icofaedron, the three former only can
exift there in confequence of the laws of cryftallization. It
is not uncommon therefore to find them among cryflals of
various kinds of minerals,

The icofaedron of the fulphure of iron is much lefs com«
mon than the dodecaedron. It is found in {olitary cryftals,
1 have ohe which is complete, and about half an inch in
thicknefs,

Polyromous
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Polynomous Petunzé (Fig. 56) *.

Spath itincelant ou feld-fpath en prifme & dix pans avec des
Jommels 2 deux faces et quatre facettes. Daubenton Tazb.
Miner. edit. 1792, p. 4, var. 2.

Geomet. charall. Refpeive inclination of the narrow
planes onkm, c¢fhg, to the adjacent planes on each fide
150°; of the planesczFg, PomN 1o thofe contiguous
to them by the edges ¢ F, P N 120°; of the heptagon
pGeldez to the enncagon BzebnoPrs, gg° 41" 8 ;
of the trapezium d a f¢ both to the plane nb 2 fhil % and
to the heptagon p Gécdesx, 135°; of the facet dead or
A B z p to the fame heptagon, 124° 15" 15",

1 have not yet obferved the petunzé naturally cryftallized
under its primitive form. This form, fuch as it is given by
the mechanical divifion of fecondary cryftals, is that of an
oblique prifm of four planes (£g. 58), two of which, fuch as
G 0 AD,RB H N, are perpendicular to the bafes ADN H,
O GRB. The other two, viz. BO AH, R GD N, make,
with the former, angles of 120° at the ridges O A, RN, and
angles of 60° towards the aqppofite ridges B H, G D. Thele
planes are inclined to the bafes at the place of the ridges
GO, BR, 111° 29’ 43", and at the oppofite ridges 68° 30’
17"

This form is at the fame time that of the molecule.
Theory fhows that the two parellelograms GOAD,OGRB,
as well as their parallels, arc equal in extent; and that the
parallelogram B O A H, or its oppofite, R G D N, is double
each of the preceding ; which may ferve to explain the
roughnefs of the fe€tions made in the dire@ion B O A H,
when compared with thofe obtained in the direftions of the

» 1 have adopted the name petunzé, which is that given to this sube.
stance in China, where it is employed in making porcelain, The word
spar { spath ) has becomesovague, by the application of it to substances
very different in their nature, that it is much to be wished that it were
banished from the nomenclature of minerals.

fmall
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fmall parallelograms, and which are always extremely fmooth
and brilliant. Moreover, if the diagonal O R be drawn, it
will be found perpendicularto O A and R N ; or, what
amounts to the fame, will be fituated horizontally, by fup-
pofing that the ridges O A, B H, &c. have a vertical
pofition. We fhall foon have occafion to make ufe of this
ebfervation.

The pelynomous petunzé prefents the moft complicated
variety which I have obferved among cryftals of this kind.
To form anidea of its ftructure, let us fuppofe that 5 p y »
(fig. 57) reprefents a fetion of the nucleus A R ( fg. §8)
made by a plane perpendicular to the parallelograms
G O AD,B O AR, and fubdivided into a multitude of {mall
parallelograms, which are the analogons feétions of fo many
moleculee. Here the fide y r (fig. 57) which is the fame
feétion of the cutting plane as G O A D, is greater than it
ought to be in regard to the fide ¢ r (fg: 57), which is the
fame feétion as BO A H (fig. 58) : bat thefe dimenfions
are fuited to thofe of the fecondary cryflal, and here occafion
no difficulty, becaufe we may fuppofe that the primitive
form has been extended more in one direftion than in
another; for this form, as I have already remarked, is only
a convenient datum for the explanation of the ftruture, and
the cryftal confifts merelyin an affemblage of fimilar mole-
culz ; fo that itis the dimenfions of thefe molecnla which
remain invariable.

This being premi’ed, we {hall find, by comparing the
figures 56 and 57 3 1ft, that the plane fa bnk /1 b (fig. 56)
and its oppofite, which correfpond to m n, d g, (fig. 57), are
parallel to two of the planes cf the nucleus, viz. G O A D,
B RN H (fg. 58), and confequently do not refultfrom any
law of decrement ; 2d, that the plane P o m N, and its op-
pofite ( fig. 56), which correfpond to a o, ¢ g (fig. 57), are
alfo parallel to two of the planes of the nucleus, viz,
BOAH, RGDN (fg. 58); 3d, that the plane o n 2 m
and its oppofite (fig. 56), which correfpond to o7, ¢ g,

(fs.
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(fig. 57) refult from a decrement by two ranges parallel to
the ridges A O, N R (fig. 58) ; 4th, that the planec fg b
and 1ts oppofite ( fig. §6), which correfpond to my, de
(fig- 57), refult from a decrement by four ranges parallel to
the ridges G D B H (fg. 58); 5th, that the plane c¢F g
and its oppofite (fig. 56), which correfpond to fy, ¢ a
(fg- 87), refult from a decrement by two ranges parallel to
the fame ridges GD, B H (fig. 58), which decrement takes
place on the other fide of thefe ridges. It may be feen by
what has been already faid, that decrements different in their
meafure give rife to planes fimilarly fitnated, fuchasonkm
and ¢ fg b (fig. 56), which is a confequence of the particular
figure of the molecule.

With regard to the faces of the fummit, the heptagon
2 G tedew(fig. 56) is fituated parallel to the bafe BRG O
(Fg- 58). The enneagon Bs rP o nbe= (fig. 56) is pro-
duced in confequence of a decrement by one range on the
angle OB R (fig. 58), or parallel to the diagonal O R;
which decrement does not attain to its full extent, and leaves
fubfifting the neighbouring heptagon parallel to the bale
B R G O. It may be readily conceived, after what has been
faid on the pofition of the diagonal O R, why the line ¢ =
(fig- 56), which feparates the two large faces of the fummit,
is fituated horizontally, fuppofing that the planes have a
vertical pofition.

The trapeziums dafc, A p G C; refult from a decrement
by one range on the ridges G O, B R, (fig. 58). The
facet d ¢ ba (fig. 56) arifes from a decrement by two ranges,
parallel to the ridge B O (fig. 58). With regard to the
other facet A B zp, which has the fame pofition as the pre-
ceding, in regard to the oppofite part of the cryftal, it refults
from an intermediary law by a range of double molecul on
the angle O B R (fig. 58). The rhombufes bclh,k/ ju
(fg. 59), reprefent the-horizontal fetions of two of thele
double moleculz, taken in the fame range, and whofe rela-

tion to the reft of the affortment will became fenfible by
comparing
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comparing the rhombufes in queftion with thofe marked by
the fame letters (fig. 57).

The cryftals of this variety are fubjeé to a change of
dimenfions,which is, that the faces p G tcd ez, fabnkli b,
and their oppofites, which are at right angles to each other,
are ftretched out, in the direftion of the® breadth, in fuch a
manner that they exhibit the appearance of a quadrilateral
reCtangular prifm, the fummits of which would be formed
by the faces fituated towards the ridges PN, F &

This variety is found in opake cryftals, and of a whitifh,.
yellowifh, and fometimes reddifh colour, in the granites of
Auvergne, and of different countries. There are fome of
them in groupes and fome fingle, but the latter are uncom-

men. .
[To be concluded in the next Number.)

XIL. Defeription of the Apparatus employed by LAVOISIER
to produce Water from its component Parts, Orygen and
Hydrogen.

TH E difcovery made by Mr. Cavendith of the compofi-
tion of water having effeCted a complete revolution in the
theory of chemiftry, it will no doubt gratify many of our
readers to fee fome account of the principal apparatufes

which have been contrived to exhibit this phenomenon.
Fig. 1, Plate X. is that ufed by Mr. Lavoifier. Aisa
balloon holding about 30 points, having a large opening, to
which is cemented the plate of copper B pierced with four
holes, in which four tubes terminate. The firft tube H 5 is
intended to be adapted to an air-pump, by which the balloon
may be exhaufted of its air. The fecond tube gg communi-
cates by its extremity M M with a refervoir of oxygen gas,
from which the balloon is to be filled. The third tube d D 4
communicates by its extremity d N N with a refervoir of
hydrogen gas. The extremity 4 of this tube terminates in a
capillary opening, through which the hydrogen gas contained
in





