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o.,he Cr!l.tallilU Po,... qf· ArtijiAal Sau..
I By H. J. Brooke, £Iq. FRS. . _ I", : t:

.(~o the Editor or the Anna13 of PAilosopAiJ .'. ..' I :,

DEAa I~ . • r / 1t

, TaB inttQductory volume to the Science ofCIJ'~"'~
Q~ jrhieh I fm.e been for seyeral months engaged,. bafing~

, through the press,\ I propose JlOW to resume an examination of
the c!ystal1ine forma of the artificial salts, a. subject which has
been liitherto ~u~h neglected, and of wbi.dl,cl~1118 ¥ two .
J~ ~ ~v,. freq~ently spoken. I .' ~." ,

.As an evidence ot the neglect with whicb the cryMallGgrwhi­
ca! characters of t~e prodgctiona of the, laqora~!7 have 'beeq
treated, 1 may refer .t~ the recent edition of, Dr. Henry's Che~
mistry; and I do thIS, not to imj>each in the sliO"htest degree
the value of that work, but merely te rematk, tha1 instances of
imperfect and oseless desoriptions ofcrystalllittl forms are admit­
ted into volumes otherwise tJf great worth.· . (~ -.

The crystalline characters of the arti.fieialsalt& will, it.trictIy
attende~ to, frequentlr assist the researches, of tbe cbe81ilt.

An examination ofthe fdtm8,..~d meaSBrements ~fltie' angles
of the crystalline de~8its from bis exper'tIlfIDt~.,proeesles, will
immediately infQrm him whether 'his exjlerimen~ bave produced
such retultt as he had anticipated, or whether his compound. Lee
new and unexpected. For this p~rpose, however, the reftecti~

goniotneter must be added to his othet implements, iDd he -will
not ~il soon to discover its yalue in'reference to his j)Utstlits.. r

,. .~~t· to .t>.e. ptovided ~'~~~~tJ Of: ~eetdan¥ applyinw·
tillS .mstrumeftt, he must be acquau1tetl· wIth the forms, ana
the measurements of the angles of -all' the 'k~own crystals
of those saltl. During the last 8u~mer, ~ Ip.~a~tn:eda. £oP8ider~
able number of these, most of whIch I have to thank. you for
procuring fo'r me, add tror IOMe other8 1 ·am indebt.d to the
kindness of Mr. 'l'esch~macber. :Several I als~J>repa~ myself;
.. I aIaaILatiU ~el obliged to· you, br to 8ny of your frieadI, fer
measurable crystals of any of these artiftcill compounde.

NetIJ Se., V~J~. v. 2 G
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• f\\H~ <)\~~«'k\!,\\.-\\,·-;, f{"'l
With ~, ~ew to reeder th., de8~iona of~the'8 AftfSi• .,lM

u practical.u possible, .i~)8. ~~\ PlI intent.loft~ ~""r,kt1\_
matbe~,. pd~ iI:l.J;~la~iqll tp the tbe0fJ~ qI;. ~r~IJl~'fA\.
ThejnforJlMltio~ lh~ cJ.~~t.J:e<i~~es; ~ ~ .POf8$MIJ$i Of,P'-m1 .
eeming the crystals w~ick may be (QrQlea dUring lU"~i~ ..
is the character oftheir .im~8t or pri~ary f~rmt1;' I tlutw~
ages where they C&I;l be given; tJlelf modified or sec~
';i.11WJ ,; .tlle anglf)8 It which~ planes sewrally in4}jP8 tR 'AAb
other; ",i1.h occasional notices on their predominati~.. ~blUa~"
ter., an41 OD any pec~ar.. habituda' .whiCll may be ob."rJ~d,~
belong to particular crystals. ,. ,

peat;:riptioQI\ ofseveral of the artificial salts,~o~ these
ebaractel't\. will form the aubstaDce ,of this and ~OD\e followit\lf
cotWn~ni9ati~ns,: Th~.e wi.U be accompanied b'J fijures whi<llt
are not drawn' wIth geometrl~al truth, and are 1ntended b:£.
as diagrams to which the measurements of the cryatals may be
.()r~ eODveniently refened, and which will, at the same tfVle,
ooav~ a-«eneral idea of the form ofthe substanCe desq~~~•.

. I ..... "'.,

. Ctystal. depoRted fNYflil, tn~ Oil ofC·ubebs. ,. \~ ~.
• ' . "'" 'l~

Of tile alD1cal nature of the substance of these cryst-.Isj
which I ~eived from 1\11.:. Tescbemacber, I know notmag.· ),.1 •

. The p.rt!'dominating form of the crystals is . ". ~
tha~ of an octahedron with a rhombic base, Fig. I.
~ shown in fig. 1, ~easuringt as f~low8: . t

, O' t •

P on P' about •• ,/_1., J~5 46' .
P over Blane" • •••• ~74 66
P on f" -•. ' . . .• 145 40
" on... ~ '. • ••• 166 0'

. In;,PG N ,t'••. -.:. ~ ••• 151 .0, ..
"on (J .: ,••;... t90 ,I (). I

I' :-' I Ar,en;llte of Pota,h.
.~ primary form of tlli~ ,substance may

be'~e4 as a right square pri8~. . ,
In the' crystals I have measured, the
te~..\edge8l9f ~e.plism are r~lace~, ~
aeen ID fig'. 2, measunng as follows:

M on.c 1 ' : I i I~ ; I " , • •

. ')I' on c' oS ••••• 0(. '(4 ~a3 ,1,~'J" ,- J.-.~~..+t~...-~...
C on c' ,., I I 100' ,B, ," •
•t· 0-r • • • • • r • • • • • • NA;; .Ij ..... ~.

, II I ,/ ; I • " J ~ .. " • ; '.\ ~!J

~n.e~p_d~DatiDg,fQAa~pI __ QC thtt! ,,' J ,:\ ltJ .qqu
:"1..... I It. . . !'i j ~" '1.J ./: fI .. )~ iN :.i9luaq

~ .n-......~~an.{lhe"Jett;n ·.Ahet."....,.-..e.........
..~in.t&iD~~~~If¥l:~f~ I. H: HI'o:_( t,UIUJJUl

. ;

',; I ,; ,: . • t" ~', I" • ,. '.. " ,.d'l H,I; '-' '-;1 J •
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.SlD.}J . c.-Y"u/JA.. &r... of'A~u"1SoU,. " 41ft
~J{I~ha •• AetrH. eihllftted:'ill. 'fi«: lJ,' '" "N: .1

,
,11

"'tIiIe:.~~ne M' ill; aQ ~ch leu tAu )l: ....... # ~ ',~'
.... to tl)~r OD. the cry.tal an appearance,of I r. "lJ

the britet·being reatan1zular, but noraquare ;" I. f" ,x 1 • ~
tlrn ~ngQUe of'tfie oamemus instances tj..~-'A

~ ~iu. be foernd amOtig ~'rY.mhl·()' de-- "
Y.J'IIftMr '!Ton" regoIarity aoll 'yrmhet'1 fn': ,." ~"-"

their Diltural1onnil. by-a disproportionate eiten.ioG ~ santl': 'dt
~be,Jt ·p(a~ll'.. a c?a",:cter' wlrieh -would .ft'eq~enttr. lead tb, ~
uitlceftt'ftte"determmllbMl. of thetr forma, ,f ·the goniometer We'r1l:
Dot retorted to. But the goniometer wiU generaUy DOrree! '1h"
erroneous' cone1uaion derived from the l!-pp~nce of the crY'
~J; ill tt"baa done in this instanc,!!. by showing that. M on (, 'an\!
M' ~ ~:, R1tafl:ure alike, which: j~ 11 'highly impro'ba.ble>ditJ'
aloo4d do if the base of the prism 'rere Dot Iqtmre, '. •...
I· ". '.'..... Ch/orale 0/Po/asA.: .
~ p'nQ1ltrY'fo~.is an ob!iq~e' rhombic prism,~ ('.r.'~.

crysb..ls being modified as III fig. 4. The
cleavage ili eallY parallel ~ the pllUle8 M and Ft,. ••
M', and lhe cleavage plllDea ~ briU~~t._

wt the 9I111 ery'ltallJ +Mft are llOO thfn·to
obtain·. ~lea.age pllne parallel'to P. ·The·'.·
measuremen~are a.folIo."Y· '. . ("/"»<-.:.

P on M, 01' M<' •• JOSo 3(Y
M on.M' , ...•• ,. ~04 . 0
P on c' , 106 45 dll11-·

. P on c, or t' ..•.•• 129 4'b-' .. -.' , : .
" ., . '\,

7'artrate of PolqJl aruiS04a.-Rofllell"Stllt.
'The form derived f~om "cleavage is a righ\ rhotnbio priUll.

This is lDodi6~d in the cryllallJ measured, aa,· ,\'
.~own i~ fig. 5. '" I Fie-.5.

P on M, or M' .• , •• , . OO~ . 0':. . .61(I
P oft ~ 138 5lJ I • [l'~t- -\ t
M· on M/ • ........ 100 O. I I

Mon
g

} "183 0' ""lIME"", M' ang .... ,... QI I' 1'• .Y I

There is a peculiarity in all the cryilala 1 ,,_~ -t -~
h ...,.~ seen '6f this substance wbfch··1 do
Dot recollect to halve obser!"ed in,.Y, o.t~~ra.. . ne: c.
They ere. prlXluced nearly in halve., and ~
ar.pear t& hue rested· 01' lIeetI forllltd 'OD.' ,

pane. which would have pa..ed through Lbe
....~UOC.&be.entir8l'Ol')'MaL; ..Que .or.tbe., '. t-,,.I;;;;;,;;qry
natural ..egmellu is shown" in -Bg!"6'." -In ..... .;!.h £:.' •. ',.

• c ~ • dllD plaAc, and octIln 011 oaJy _ vllbe e'JIlalI 0IlI ~ WfC&1 tAat I bue- .202
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ut Col•• t(~.*",..••,..,~. ~1l"
80me of these, the (ront half of fig. 6 i. th~ portion prodtlee'd~

the plane f being then urpennost. In Bome of the .egmenta~
however, there~i8 a .light deviation' trbm this (exactness' of posi­
tion of the plane.f or le.

Nitrate cf Soda.
The pnlQ8.ry fOl'ql is an obtule rhomboid•.

~ ': ;· ,. P on' P' • ••• ••••• • •• ••• ••• •• •• 106° 30' "
p on P". •••• t • • • • • • • • • • • • • ... 73 3() ..... 1

tdd th~· Il~ not' any mOttifleatiotitl on the Crystall meutired'.
80me tiI tbeBe ate len~hened into ap~a. - . . .
Nfttly t)bliq~ rhombiepriltna, as shown by' pt.. , "

*e ~ftWlaeeddottM libel in f!g.' 7, bttt this ~..I
afsproportionate eaten.ion of lOtne of the~,..r': ·
primary planes has been alttady laatecl not\" - \
~'~'unftequent am~Rg ""sta1l. . \1" ,l '. .'

I am, dear Sir, 10UI1I truly, \ .. .' . i·

. H. J. BI400~B. .

· '''bate' jt18t learned that Mr. Le~ b.. vtry
recently taken up thilltlbject, and' hu mea­
8u..ed and determined with a mw to ~abJiea.

don, the forms of tnany of the artificlal-crys- .' ,'.
tals, ,..without"· being aware of iny haring pNViot1s1y oacupie4
myself in a similar manner.· ' He has preceeded matllefDUieaU"
MId win probably still gi'Ye' his r"ulta te·the ptlWic·;. and there

. eau be DO doubt that he will eonfer'an additioDal iDteteat eatlle
inquiry.

, f I. , • .-. ·.,1,- I l" .:f r

1 I

. .
AaDCLE X.

ABtrolwmi~al Ob$ervations; 1.823. r

By Col! Be~uto1, FRS.' .- . " J

Bus},ey Heflt~, ~ear. $1(ln~,. . .,. 'tI

C. .,1

Latltuae510 S1' "'SI' North. Lonptude W. iD time l' ~~.' . ,
I 't •

.,rii 19. Em__ of:.01.~~, ~ S ~b '191 48;' M~ Time'.·B~. .
. aateDite•••• ~.'•••••••••••• 1 8 21 04 l\lean Tune At~

"11&, .. }:menion of J'tipJter'I IIel'Obd S' 8 .. 3t .11_ TiMe - BaIUt.' ,
, " ,", ...t•••• .-t.\.,44... ' •••It I). Itt 51 JIeaa;~.CiJIIID_

t .' .,' .,~ , 1 'I , H IJ

I, t " I,e 1,1 ( •••• e f

" ,J ." • (. .~ .. • J "" t .; ,:.' ~ t .,, ~ t'" I 1'1) ';.

r. ,,, t' •• ~. '('~' J J~}tdt: ..

'I, i'hI ll u1jo
· I!,., J" li l j •



.i38 .1l1r. Brooke 011 t"he (JUL Y,

These, bowev~r, .are by no ~ea~~ so numerous or .rtriking as .
those affordea by the greywacke of North Devon, a circum-
.sta6ce apparmttly adverse to the'theory which would attribute

. these singnlar configurations to the agency ofheat ; for we might
certainly expect that the kiJ1as, which is easily affected by that
agent, near as it is to the central granite, and' traversed ,in all
dlte'ctions by various dykes and ...eine, would have exhibited
more frequent traces of this nature than the refractory and
unbending sandstones. But this is a question of mere hypo­
thesis. This 'portion of the inferior slate does not (so far ,as my
knowl~dge extends) contain any' imbedded minerals; near
Camelford, and at some other 8POtS,~ 1 have obsetved 'id it small
contemporaneous veins or nests (\rugs, as they are pTovinci~

, termed) of crystallized felspar and cblorite. Most ofits varieti£ s
are readily fusible. . .

(To 6e eotttfnuetl.)

ARTICLE IX.

On the Crystalline Forms Qf Artificial Salts.
By H.J. Brooke, Esq. FRS.

(Conti".,iJ.from, vol. v. p.451.)

IN my last communication I noticed the irregularity that
frequently occurs in t~e forms of crystals, whether natural or
produced by'art, oocasIoned by an enlargement of some of the

\ planes, and a consequent comparative diminution of others.
This irregular character may be said to be almost general, and
very frequently might lead to an erroneous determination of the
true forms of crystals, if w~ .do not attend sufficiently to the

/ positions of their planes, to their clea.vages, and to the measQre­
ments of their angles. Another 'circumstance will also tend to
mislead us with regard to the forms of crystals, when compared
with the drawings by which they are represented: this is the

. manner of their attachment to the mass to which they are
united; sOlnetimes they are attached by a lateral edge or plane
of the figure exhibited in the drawing, and sometimes by-the
llpper summit; in which latter case, th~ crystal would appear tb
be. iM-ertedl and the order of the lateral planes of several of the
classes of prisms, when observed from left to. rig~t, would be
reversed. "

The pteasuremeut of corresporiding planes on different cry&- _
tals will frequently differ more than lialf a degree, and may occa­
sioo& difficulty in determining,particular planes by measuremen~,

when they meet at nearly the s~e angle. The angles giveR here
are generally the mean ofacoDBlClerable numberof me&suremetlts.



J.823.] CryltalltFle~ of A,~dQl Salt,. 30.
,A:",'a'. qf So<l4. .d ,.

The _primary fonn dedaced (rom cleavage ,is ft oblUjw t"'"
hie prum, the cleava,ges being parallel to the ~ .
plaoei P, M, and M , of the annezed-figure.
Some or all of the lIeoondary pranes on that.
figure occur on wany of the cryswJIJ. On
.ome crystals ouly the planes k, or k andf,
accompany the primary planes, and on
o&be" oaly tbe planea a and· g, widt the
addition .omeumet. of the."planea h. -

All the planes except 1" have been mea- ,1 -
8ured by the reftective piometer. ' .

P on M or l'tI'. .••••••. 104° 25'
P onJ 136 nearly
Pona' .•••..•••••.•. 103 35
M on M' 84 .3Q
M on k. ••..•••••••••• 137 "45
M on h 132 15
M aog, ......•...•••. 156 64
M on g•.. •.•....... 0' 135 .00

Acetate of Zinc. '

The crystals are very thin. fte:lible, and
80ft, and fi&aile panille1 to PJ but do not af~ Cl'
ford any other measurable cl.euage planea.

The primary form indicated br th8 na.tonJ
planes of the crystals is an obliqve rMmbic
prism, melUuring u follows:

P on M,9r M' ...• 1l!1' 28~

M on M'. •• ••. .•• fJl 24­
P on n. ..•.•..••. 133 30
P on c•.• ~ ••.•••• 100 00
Pone' ..••..•..• 80 00
P on g, or g' • •••• 76 30

Binautatt. of Copper.
The primary Corm. develOped "by eleava~

i • .an obliqttt ,.lwm1Jic prilm, the cleavages
being pan.lJel to the plllJles Pi M, and M',
of tfle suhjoined fikUJ'e; the secondary
planes 1I aDd g ~ the only ODes J ha....
obae"ed on tbe cryttaIs, which are SODJ&­

times produced in pairs, and united by the
planel c, in llueh a manner as to exh.ibit a
aeeond entire plane P, joined by an acute
angle to the lower acute angle of that w~cb



4() Mr. 'B,ooke on t/.le [JULY; .
is exllibited in front of the figure, but' inverted in its position
BO as ~to be ~rminated at Its lower extremity by the planes
g and c.

P on M, or M' • • • • . . .• 1050 30'
M on M'. •••••••••••• 72 00
P on c'.•••••••••••••• 119 4
~ on g, or g' •• • •••• • •• 131 . 45

The planes M and M' are g~nerally curved, and the cleavage
planes parallel. to these partaJ(e also of the same character.. .'

Sulphate ofMagResia.
The J>rim~ form of this substance has

been given by the Abbe' Haiiy a~;I' right
prism with a square base~ Bu~6m the
measurement of several crystals,' hhd from
the character of "the secondary· 'fprms . of
some of those, the primary may beregarded
as a right prism with a rhombii base, whose
aDfles are 90° 30' and 89° 30'.

have found only one cleavage, which is
parallel to the short diagonal of the. prism,
andconsequently to the planehof the accom-
panj1ing figures. ~ ·~ .

Fig. 1 represents a cry~tal'" of a form Fig. 2-
which frequently occurs, and of which the
following are the measurements :

·M on M'........ 90° ·30'
M' on h. ••.••••• 134 45
M on e • •••••••• 129 00
a on fI .•....•.• 120 nearly.

Fig~'2 represents a form under which the
crystals also fre9uently appear. In' this
form, only two of the four planes e are' seen
on each summit, and altemating in'position
as shown in the figure.

On some oC the crystals, howev~r, which resemble this figure,
th~ two other planes e may be perceived, but they are very.
mmute.

Tartrate of Po/asA and Antimo~~Emeti~ Tartar.

The-general character of the cryBt~s of this compound is that
of an octahedron with a rhombic base. I cannot discover more
than one distinct cleavage~which is parallel to the plane a of the ·
accompanyin~ figure. . .

The follOWing are the nearest to coinciding measurements
taken on several crystals: ."



1823.] . Cryllilllill~ FonJU of Artificial Sail,.

Pan P' 108° 16'
P over the edge OD

. th, left.•••.•.•... 104 15
Ponz\ ..•.••. : •... 166 40
P on %., 166 40 nearly
a on P, 0' P' 122 ·00
aony .••.•..•.•.•.• 90 00

The p1ane.1I Z IUld Yare ge~erally etriated,
and afford Imperfect re8ectlons; tlDd the
crystals are frequently elongated in the·
direction of one of the edges of the base, &0

that the plane Ptenninates ill an edge ins~ad
of a. poi/d, an irregularity of 6gure common
to all the classes of octahedroos.

Sulphate of Potash and Mapesia.

1 have not found any cleavage of these
crystals, but the predominating (orm.
and which may be regarded as the pri­
mary. is aft oblique rllOmbic prism, modi.
fied by the planes c, t., and /I, and measur­
ing as follow. :

L on M, or M' 102° 20'
M on M'......•.... 108 45
P OD r! ........•... 116 45
Pan e, ort' 154 30
Ponh.•.••••....•. 105 8

4f

'.. :

•
1 >l

Furopruuiate of PoIov..
The Crylltals are liOn, flexible, and very

fissile parallel to thl;! ('lane P of the an- ~t~i~~~~nexed figure, and there III not any diatinct
cleavage that I have been able to perceive
in any other direction. There are, how- •
ever, ill some crystals. apparent natural ~...::._~-

joints parallel to the planes P of this
figure; these would give an octahedron for the primary (orm.
which, from the angles of the secondary planes, is found to
have a iquare base. The most distinct measurementa are th~

P on pt' 1370 00'
PorP'ona III 30
a on 1• •••.•••••••••••• 119 9
a on t • ••••••••.••.• , .. 90 0
tone" 90 0

-



0. tlte Ctyllalline Fcn71JI of Artijicitll Stdt,v (JULY,
. • Il.. . ."

Bicarbonate cif PottWa.
The prim~ form of this substance is a ",AI o1Jli~led

prim, which is not readily traced .. the secondary cryaiala, but
mal be derived from cleavage~ .and i, shOwn .
in fig. I. There is also a cleavage paiallel' '. ° "'1.
to a plane passing through the diagonals
marked on the terminal planes. . . .~--4il ~""

P on M, or T •• • • • • • • 90° 00'
M on the diagonal plane 53 15
M on T.•••••••••••• 103 25

The pl8.nes which appear OD the eryatals
are represented in fig~ ~; but the planes e
are sometimes very disp~rtionatelJ ex­
tended, 80 as nearly to eft'ace T and·J~ giv­
ing to the crystals the character of another
pnmary form. .

The planes T do not commonly occur on
the crystals, and without these they near~y

resemble a secondary form of the right
r/wmbic prilm: they- may, however, be dis- ~ J_... ·_·1····· .
tin~shed by f:he unequal inclination o~ M .... ....:........... I
on the two adjacent planes. On cleaVIng .....~
or otherwise breaking the crystal, water
may be observed between 'the laminm, which probably occa­
sions the measurements on the cleavage planes not accurately
to agree.

Tbia is alao the case with many other of.the fa~titiou8 salts.
M on plane parallel tof o•••• 127° .85'
M on e 126 45
T on e ••• '••••••••••'. ••• •• •• •• 156 60
T oni 128 50
e onI•••••••••••••••••••••••• 105 40
M on d •••••••••••••••••••••• 111 00
d on di••••••••••••••••••••••• 138 00

Cyanuret of Mercury.
I have received fo~examination from Mr. Cooper, of Lambetb,

some crystals obtained from oil of bitter almond. by digesting it
with. red oxide ofmerc~.

Mr. C. has also supplied me with some crystals of cyanuret of
mercury, procured in the ordinary way by boiling the red oxide
with pmssian blue. The crystals derived from both of these
sources correspond perfectly In their crystalline forms.

I have not succeeded In cleaving them, but from their
measurements an~ modifications, a fIght square prism may be
regarded as the pnmary form. .



,
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M on M' •• •• . • •• • ••• 90° 00' .
CdnM} 1
c' on M',.e'... • • • • • • 32 46
aonM }
a' on M, or M' ..•• · 11£1· 40·
a' on a'If_•• • • • • • • • • •• 114 00.

1823.] . CoL BBIluf~'~ .U,f'O!'Omical~tieRS.. 43
Fig. 1 represents the prism with the mo- Fig. 1.-

di'fying planes which I have observed on two
or three crystals, and on these only, out of a
considerable number that I bMe examtned.

Their general form is that shown in fig. 2,
in which two of the plan~ it alternately
efface all the other terminal planes at the
two extremities of the prism. There are
also many crystals which neatly tesemble
fiJ- 2, but in which the planes a and a' are

.Y1sible, a1thou~h very minute. This irregu-
larity of form IS ortlie same character as'lias I rsg_ 2.
been already 'noticed as belonging to -sul­
phate of magnesia. The measure~ angles
are as follow. :

ARTICLE X.

Astr07lOmical OblenNltions, 1823.
By Col.. Beaufoy, FRS.

BUlAe!l Belli"; mar StanmQre.

Latitude510 81' 44-8/1 North. LonJitude West in~ I'· 20-93".

- tIIay·tS. Emenion'OiUt Leom. from the moon - ,_. _•••• 1!fa 41' 18" Siderial'rune.
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a. (/4e' Cr~lalli., FQfw.s ~.A"iiici~l Sqlta, I : f ••

· lJy·Il, J. BfOQ~~,~q. F1J,~ .. ' · t

~(~tiftfleflJ'tt- p. 41.) '.! . I • ' •

Tqx. ~~sWlQgrapbi~~ ~QQ18.etet~ oflla~ anq ~ifi~l"DrQ.:
4uctip~q ~ppe~1J.1' -to ~,:vt} receiveq l~M\ ~Mn\l.fl.t~~qtioI\ tJ1H.~
~tAer Q.~chea Qf

l
IiCleQ~e cPlUlecteq Wlth ~:QetalQjJ•. ~ h~V"

~rea4JI alIqded ~ th~ inadequa~ Q~c~iptioD8 Q~- gylJ~~ll~tl
forms c0t1tai~4 in Dr~ llenry's ~~cel\ent WQI'~ Qft cp.emt~~i
'f.Q<l 1 way r~(er ,to ~othe, r~ceQ.~ .~d ..!a!ui\Ql, publi~"t\Pq.·
whiCh happens to li~ b~fore me, nr~ Ure'~ P~'1tjRmri, fQf ~b~
dant evidence of the neglect which the crysta110graphical cha­
racter has experienced among chemists pf tll' first rank.

Crystalline forms which are incompatible with each Qther are
frequently quoted in theRe.work.. M. be\Qnging to the lama.•b­
stance; and sometimf,l. moae fOI1B8 ~ dQleril)ed in ~ero;l' .\0
whjeh.Do ~ry 4efinitl qel\Uinc Otlnb~ attache~; a,s wh~,o A~
ll40te 18 BaId, ~n Dr. U...'~ work, t4l Q1Jat~1e 9~olla1ly IQ
,.~ctang'Ularfour-sided 1P'~ms v6T8ing OIl rMmlMdA. .' '.
, The crysWtine forln of mQ~hlQ. i~ wvell la .D•• lIuuy'a work,

QD the authority of three cliffereut chemists, as ,a rectaP.lu1ar
prism with a rkomboidal base; as a rtgular parallel~piJ?ef,rwith
obliq".e faces; and as a four-side4 recttJ"e,"Ulilr prism; an<l Dr.
Ure quotes the form given by Ohoulant, as a double four-sided
P!Jramid 'Witl" square or rectangulal' bases.' The' first of tnese
forms is impossible, unless we .suppos~ the ba~~ oblique to the
axis oftbe ,.ism, and then it is incompatible with the third and
fourth. Tlie second is aa' ~ery io.telligibly deaoribecl. :The last
two are not inQolQpatiule with th~t which is given below. .

Ifwe inq\lire i~tQ the ea\l8eB Wbiell have 90casione61 this neg...·
l~ct of a science, Dot. really difiicult: ip ita~lf, w.e abalI· puliatls
fiqd tltl\t i~ is owing· c~iefty to the very prof~nd manner. 10

which it has heen treated by the late Abbe Haiiy, in wheee·
bande t,qe sqbject firs.t a.Qled a striotly scicatiiie form. His
complicated analytical operatiops were pr~bably: repulsige to!.
most reader~, and 80 much SOA that even In France tb9Jle aM

scarcely, as I have been very recently infORl18d by 0'" of ~is'
friends, a dozen persQQs who have followed hllQ ill hi- ~.

searches.
Another cause of the little aequl\intanoe which appeaN .gene- I

rally to exist, with even the forms of crystals, m,y, perhaps, be
traced to the nomenclature which the late Abbe establiShed to'
designa~e them; by this they were presented to the reader 81



1-18 AI,. ,1Jroo1dI-. .1... .. . \ tA~·

iDde~ndent rather than • related forms,. aad the miod was
thus led away from the consideration of their relations to each
other, rather than auisted in c9m~r~JtendiDgthe~.

It is probable that the s.t~dy of crystals will be much assisted
by a general seriel of rorp1S, 8e~ing a~ a· ~ype, with which
afi the crystals of differel)t 8u:bstane~s .migbt De readily com­
pared. This series l have attempte'd to supply in the volume
8lready alluded to, which contains' tables of all the modifica­
tion. Of which the simple crystalline forms are SQlCeptib~. ..'

Tbe letters placed on the figure. which accompany these
remarks correspond with those used in the tables here refer~

red 'to; and by means' of these, the reader may trace the
r~l~tions ~fa~ the planes on these figures, t? the 8impl~ pri~ary
Com! froJll which tlie~ are ~~ppose~ theoretically .~o be deflved."
I' h~ve, therefore, omitted, ID most Instances, to gIve 'a flgUl'e of
the primary fonn of the substances described.' I I

• • ... I •

I ~orphia., '

. '. These c!yltals are very minute, and have
only one cleavage that I can perceive; parai-.
lel to the plane h. The primary "form is a
rigAt rAombic pr;,nl, only the lateral planes

.o{which appear on the crystals. For these I
am indebted to Mr. R. Howard,of··StratEord.

I • •

~ on·!d' •••••••••••• 1270 20'
M on ~ It. • •• "........ 116 20

.. A·on ·e •• .............. 132 20
I c OIl c' •••• • • ~ •! • • • • • ,95 20

,:

Fig. i. .
c'

Jo'; ...

Tartaric Acid. I

The crystals fr()m which !hie\ form has'
been determined, were also given to me
by Mr. R. Roward. l haTe not suc­
ceeded in cleaving,them, but the primary
form is an oblique rkombic prima. Fig. l·) ,
exllibits the ~rystal as usually modi6ed,~

with the · planes symmetrically llaced.
Fig. 2 elfhibits the same moditie form,
with the planes irregularly disposed as
they appear in most of the crystals, the
corresponding planes in both being marked
with the same lettel's. Thi8 affords an­
otker, instance of .irregularity, which ren­
clers, it not ~easy immediately to perceive.
the relations of the several planes to each
Qther.



1_,,- C,.,lIfJlli~..A~alSalts. 1111
,,~'I/ "',PM • P on'!\fj or M'~' .'.:,:. •• '9'0 iiY ,~", 'I q 1 ,t

I: If' M bil M/. 88- 80 ,I • • I •

P OB'e, or e' •••• e••••• 128 '15 '
I ""I.J" , -, I I.P on 6. •••••.•••••.•••• 134 80

. ' /. P on ". • ••••.•••.• ~ • • •• 100. 47,
P on c'• •••••~ •••• ; •••• 122 46

Fig. ·t.

Ga.llic Acid.
These crystals, which were prepared' by Mr. R. PhiUipe, aDd

are 'ftry millute; have one distinct clea'ag~ .p.araUel to the plane
P, and apparently another ~l to M., .
The primary form is a doubly obliqll~ prism, "
and the measurements are as folIo,":

P on M. ••••••••••• It 95° 00'
P on T ~ •••• ~......... 125 20
M on ,T.· , • ~ ~ •• •• • ••• 84 00
T on A.. •••••••••••• '160 00
k on M'. •••••••• • • •• 116 00
P on b about••• t" •.••• 116 00
b on M' about. • • • • • •• '150 .00,
(6 is a very dull plane.)

qxalit Acid.
ne primary form is an oblique rltombic

prism. There are distinct cleavages parallel to ·
the planes M and M', but I have not observed ii
any otlher. The crystals are usually attached
by one of the lateral ends of the figure, in
consequence of which the planes P, .a, and
c, appear like lateral planes of a prism, and
M, M'I, as its dihedral termination.

Fig. 1 exhibits the common form of the
crystals; and fiK. 2 a .modified {ol-m which
sometimes oecurs,.and not unfrequently \vith
only one of the planes e ..apparent at the late­
ral e~tremity, tbe other not being visible•.

P on M, or M' •••• 98° 30'
M on M'. •••••••• 63 '(; .. ".
P on Q • •••••••••• 129 20
Pone' •••••••••• 103 15
P on e, or e'• ••••• 107 00

Citric Acid. "'A:

Cleaves readily parallel to the planes M, M', and A, of the";
annexed figur~,· but 1 can observ.e no cleavage, in any other
dir,ction.

lii'OBl the character of the secondary planes, the plwimary form
is a right rllombic prism, and the measurements taken chiefly
on a crystal I received from M. Teschemacber, are nearly those
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8) ~ '. Ib.S'-.t. .', (AnI
which follow. 'llte ~ry8ta1s,. however,.~, .~1 ~ their
brilliant surface. when exposed to the air, or ev~when mclosed
in a bottle, that the IIlQa8ured angles of Ule seCOQdary faces are
less to be relied llPOI\ ~an tho~~ atro.r~ej.by tl1~ cleavage p1aBes.

M on M'•••••••••••• 1010 30'
M OD A. 129 . .15
M OD g. •••••••••• ~. 163 23
g on g_. '!.'! ~ •• ~ • •• 134 46
tI C)Il of • ••••••• ~ • • •• 111 00
" 6ft b. • • ••••• ~ • • • •• 161 80
1& on Cl ••••••••••••• 139 45
J, on Cs • •• • • • • • • • • •• 121 J5
C I on Ct. •• • • • • • • • • •• 161 80
C. OD c'~ •••••••••• ~,117 3~

Su(pllate of Iron.--SulpAIl" ej~I••

; ~e ~rystalliDe f~rm asslgtled by the Abbe Hauy to sulphate
of Iron IS a rhomboId; but 1~ was, J believe, first Q1;uJerv~d by
Dr. Wollaston, that its trl\~ fonp. was an oblique rAombic prism.
I do not find any publish~d a~CO\lDt of'the
ordinary figure of the crystals, or of the
measurements of the planes; and as ita
form aprroaches very neady to that ·of suI.
phate 0 cobalt, I 8Ul induced ~Q give ~he
measurements of botQ s\Jbst~n~es ID ref~r­

enC8 to the 'annexed figure.
In aulphate ofcobalt another plane some..

times "pears as el, whi~h D\easures about
1240 wl,th P. And in both these sulehates . .
dtere are also other planes a AAd e, whicbs occqf on ftQlJ\e of the
Cl)'ltaIs.

~~ 4lf bone iqlp", qtcoWl.
P CD M, or M'.• ,.... 99° got........ 99Q 45' 11 .
M on M~ • , • • • • • • •• •• 82 20 •••••• , ~ 82 20
P on e1. .,.......... 153 00 •••••••• 152 46
P on et ••••••••••••• 123 fjfj •••••••• I~J 55
P on a J. ••• •••••••• , 159 00 ••• t •• t • 0 0
P on a., •• ,.. • • • • • • •• 136 10 ! ~ ~ ! , ! •• 1~5 Q5
P on c' • , •••••••••• t 119 l~ ~"o' ~ ! t, ~18 q3

, Chromate of PotttsA.
The primarY fonn has been determined from some very perfect

and brilliant cryatals, which. I have received from M. Teschema­
chef, and the measurements given below have very nearly cqin-
oided on seyeraI of these. ..

1) The", is a ~~8tillOt cleaftge ~arallel to the plane A. .bot appi~
re~tly ,in no ot~er direction. The primary form inferred {fOD1

i. that of the crystals, U Bhown in fig. ), is a "gAt ,.IIom6icprismtt

~ .,or tJPI lilt JMl ipcleWc4. tRMr.~~

t',



lm)
-".1.

1070 26'
133 B2

126 17
119 43
120 34

'Fig. 2 representa one of \be ..fieti.es ~ int8l'11lloted C1'J'ItaU:
which occur very frequ~qtly ~png lb~ !lincle. Ollh, the oature
of WQjch will Q8 re~dily tWde1'll!tood {rQill the aimi!af let~
placed on the ~pop.dipgpl~6IiI.

M on M'.•••••••.••.•
Mon 11 }M'onll .••••.•....
M on " .
hone .••• : •••.••.••••
conc' ...•... !' ••••••

c on the lateral plane
c'fig.2 ·., .. ~ •.. p,. .. l19 43

•
ARTIOLE VII.

O. tle COJl,titution 1I~ Modt of ,Ac:tioll of Yoltttnou, in difer~
&lit Part, of tM .&zrd. By Alexander Van Humboldt.

WHIi:H we coasider the inftue~e which scientieG trave.' into
distant regioaa, and a more 8xteaded geographical knowledge, have
for some centuries past exerted upon the study of natu~.we loon
dilcqver how thl. influence has vujed according to the Qbjeeu cl
inquiry. which have been, an the one hand, the forms ofthe organia
world, and, aa t.be other, the ioaniJll8te formation of the earth ;...,..
the kUQwledge ofrocks, their relative ages, and origin. DiWer~

ent fQflM of planta 'I1udasimals eil.liTell the earth. in enry zone,
afI W,ffll in the plain•• where the beat of the atmoap~ewdetel'­
min.ed ,by the geographical latitude ud the different inB.enons (If
the iliotti,rp\al1ines, lLi where it cbaD~e8 8uddenly OD the ste1'!P
declivitiea of t.he 1D0uQt.ainli. OrganIc nat.ure Eltvea a peculiar
phYltiognUJni<:a.I character to every .one, which. IS not t.he etlBe
with the inorgunic world where the 80lid crust of the earth itJ
divested 'of ir.. veg~table covering. The Illro,e rock. a,proach~ng

.·RN4""'~"'lI9J"_'II_ot_I... 'I, Iou. I.
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AJtttCLE IX.

On tle Crystalline Forms QfArt~alSalt,.
By H. J. Brooke, &q. FRS.

(Continedfrom p.I88.) .

HA 'YJJlG dissolved and recrystallised several of the IaIta
described in these communications, I have observed differences
in ~e figures of what may be termed different crops of crystals
obtained~ from the same 80lution. Having dissolved '~Dle phro­
mate of soda, the crystals first deposited, orj':r~t crop, as we may
term them, were all lengthened in the direction 9f the great
diagonal of their terminal planes, so as to be almost aciCular.
These crystals havine; been talien out of the 8olutiOD, a Qeond
crop was 800n deposited, maD! of which nearly agreed in torm
with the engraved ~gure already given, but most of them were
much ftattened or re<laced in beigot, so ~ to become what hu
been temled tabular, and apparently bearing no relation to the
slender crystals first produced. .

The same difference of character is found to obtain. iD 1Il~

other salta. When these varieties of figure occur, the cooiomoter
will afford sufficient evidence that their ditFerence8 are omJ·
apparent, an~ that they are really analogous forms whOle cha­
racter has been varied by a qispr0'p0rtionate extension of'ISOme
of the planes of the crystals in particular directions. ; ,"

Acetate of.uaa. :;
I have received some brilliant cl)'stals of this substance from

Mr. R. Philli~, several of which have given measurements on
tbe ~tetporidiog natural planes agreeing witbiu 3' or 4', ~d
aftbrdiog aD. example of unusual regularity of form. .

The ClYstals may be cleaved parallel to
~e lateral. and terminal planes, of a rigAt
'obIiqllf Qngltd prism, which~y be re~rded
as its primary form. The only modification
I have observed is exhibited ,in the annexed
figure.

d on cl' • • • • • • • • • • •• •• 1280 0'
d on M ••••••••••.•• 116 0
d on T • • • •••••• ~ • • •• 98,30
M on T •••••••.••.•• 109 32

Oxalate ofAmtnon;a.

I have not obse"ed any distinct cleavage of the crystals oC
this salt, but tbeir forms are referable to a rigAt rllon,!JicRn,", as
the primary.. They are subject, however, to an irregularity oC
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figure, analogous to lome which bave been before noticed;
there being on aome of the crystals only one of the plane. 6
replacing each of the solid ..ogles, qn which two are placed iD.
the drawing, and these being the alternate
planes. Maay of thf!! crystals prelent,
however, the pain of.planes~, Ra shown in
the figuc,;=_ .

. P on I'd. or M'. 90° 0'
r" 7p on c, ore" 143 30

", 'C on If 107 O·
con h. ..•.....•.•.•. 126 30

'·M OD M' ..••........ 104 6
MonJ.; '.142 3

". M on 11 ••••••••••••• 127 57
''Monb ~ 121 0
M'onb 97 ,21

Carbon.ate of :MagnesiD. .<
. The fJrYBta1s from which thi. figure ha beea. gIVen•. 1.l,w.v~

rtot.eived from M. Tescbemacber. The .primary foma le a»
oblique rhombic prism, which may bec1eaved,
bot not distinctly in the small crystals I
have attempbld to operate upon, pvallel to
tlte:planes M and M'.

" : 'p·"~n.MJ or M'. 102° 0'
P on t, or e' • ••••..•• 120 30
M on M' . 86 30
Monk 133 15
M on k . •••.•••••.•• ]30 45

Slllp},att of Cinc1toJlia. ,"'
. 'Mr; Pope, ~rOxrord.street,.has favoo,red me with some minute

crystals of thiS salt: froJ;ll which the prImary form appears to be
a doubLy oblique prism, having cleav8ses paralleho an its plaoes.
Thft cleavage, however, parallel to P IS not very distinct. Some
of the crystals are of the form I ha't'e ~iven, bot there are othen
~hose figure does Il:0t appear to be Imme- ",
diale,ly related to Il These are probably" .-:..
hemittope. or rather quadruple ,crystala. ~ p'!::::::::
united by secondary planes; but they are I
not sufficiently distinct in character to ena- , I
~le me at pre6~nt to trace their precise rela- M 'Ij
baDS to the primary form. ~

P on M " 95° 50' _" _-!..~
Pan T.......•..••.•. 90 0

,. No. T 83 30
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