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Y. A Lettcr from Mr Anthony van Leeuwenhock,
F. R.S. concerning the Figures of the Salts of
(r]/fcil.

Bout the end of laft Mareh the Heer Peter Valkenier
made me a Vifit again, and brought with him feve-
ral Cryftals that were f{till joyned to fome picces of the
Rock, and: were very remarkable 3 among the reft, the
faid Gentleman had one about as big as my Filt, which
look’d like {everal {mall Flint-ftones joyn'd together; they
feem'd to be united by very Tranf{parent Particles, which
one might call Wild Cryftal : And when I view'd the {o
nam'd Cryftal Particles, of which the largeft prominent
Points feem’d no bigger thro the Microfcope than a large.
Grain ot Sand; many of ‘em appear’d tome to be Hexaue
gular, like the Mountain Cryftal,

The faid Gentleman-told me farther, thatin Switzerland
there were found {ome of the highelt Mountains, where
the great and. fmall Stones were almoft mixd or united
with the wild Cryftal, which Mountains are therefore.
call'd by the Inhabitants Negelfelfex, which is as much as
to fay, the Nail Mountains or Rocks, by reafon of the
great number of prominént points in the fame.

He very obligingly prefs°’d me to take fome of thefe Stones,
fo joyned as is above mentioned, in order to make my ob-
fervations concerning ‘em, which I did accordingly, and
with a Key firuck off 4 or 5 finzil Flint Stones from the
great piece 5 in doing which, féveral of the fo nam'd
wild Cryftal Particles came off together.

K

[ fvz
The Royal Society is collaborating with JSTOR to digitize, preserve, and extend access to [[& )z
Philosophical Transactions (1683-1775). STOR

L ®
www.jstor.org



( 1007 )

I placed the faid Crvital Particles bef re a Microteo s,
and obferved that each of them was almeft of a differeat
figure, tho moft of them tun into an hexangular poiat of
feveral fizes 5 in the Dreaking them from oneanorher the
fides affumed particular figures, which looked as if they
were compofed ¢f nothing but long Particles, all of them
as bright and tranfparent asany Cryftal, {ave only in tholc
parts where they were joyned to the Stoucs.  The Cryftal
Particles lay very thick upon one another, and they were
fo {mall that oo and more were not equal to our Cryftal
Particies 5 among others, I obferved fome Cryftal Particles:
no bigger than a courfe grain'of Sand, the which were
compofed of 100 other {maller Particles, all very tranfpa-
rent, and appearing thro the Glafs like a little Mountain
of Cryftal, which was a very agreeable {pectacle.

I faw likewife feveral Cry{tal Particles, which, inftead
of ending in one hexangular point like others, confilted
of {everal fharp ones, fome of which were very different
both in length and thickne(s from the reft, which confirm'd
my opinion, that they were coagulated out of long Par-
ticles.

I obferved, that-where the little Flint Stones had not
lain' very clofe to one another,. the void {pace, as-it ap-
peared to the naked cye, had alfo been filled with the faid
Cryftal Matter 5 but when I'came to view them more nar-
rowly, I couldiperceive that thofe Cryftal parts were in-
deed united to the lictle Flint Stones, but that there were
feveral fmall Cavities between them 3 from- whence I con-
cluded, that the Flint'Stonzs lying fo upon. one another,
as we iow find ‘em, a fluid Cry(talline Mateer, out of
which all the Cryltals were coagulated, had infinuated it
felf between thofe Flint Stones ;3 and where thofe Stones
were: not fo“clofely joyned, there did not happén to be
encugh of that Crystalline Mateer: to fill up the vacant
fpace.

[ have thought fit to reprefent two.of the fonamed Cry-
fal Parcicles, (asthey appeared to meithro my Microfcope}
i whole.
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whoie fuperficies ended in fuch pointsas I have before
mention'd. _

Fig.1. ABCDEF fhews you one of the faid Cry.
ftal Particles, wherein you may obfcrve at A B C, and
partly al{o between D £ how it hud been joyn'd, and how
alfo it had been broken off from other Cryftal Particles s
between D E F is that part from whence proceeds feveral
prominent points, which the Painter has defcrib’'d to the
beft of his power.

Fig. 2. GHIKL MN Reprefents a larger Particle of
Cryftal which had been joyn'd to another Particle lying
by it; asin GHIK O is fhown that part that had not
been united, and in which, as far as it is poffible, the
{everal prominent Points are defcribd by LM N G O. In
handling thefe foremention'd Cryftal Particles, I found that
they. were feparated from one another with very little
trouble 5 to make a further proof of the foftnefs thereof,
I plac'd a Particle of it no bigger than a grain of Sand up-
on a Plate, and then prefling it with my Thumb Nail, it
burft into a thouland fmall pieces, which feem’d the
{tranger to me, becaufe we know generally how hard the
Mountain Cryftal is.

From this Experiment, Iimagin'd, that what we call
wild Cryftal is moftly Salt, if perhaps it be not all fo.

To make a further tryal thereof, I took a piece of the
faid Cryftal about the bignefs of a Pea, which I broke off
from a Flint Stone, and laid it upon a Silver-Smith’s Wood
Coal, and put it into a glowing heat, and then threw it
into fome clean Rain-Water, whereby it was immediately
diffolv’d into white Powder 3 but viewing the fame with
my Microfcope, I faw that there remain'd fome Particles
ftill as big as a grain of Sand.

The {mall quantity of Water in- which the Cryftal lay,
that was no morethan could be contain’d in a little Thim-
ble, having (tood about a quarter of an hour, I obferv'd
that the fuperficies of it was cover'd with a thin Scum, of

which taking a {mall part, (as I did again when the s::id
m
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Scum was grown thicker, after the {pace of 3 or 4 hours)
and placing the fame before a Microfcope, I faw, that be-
fides feveral fmall Particles, of which for the moft part
the Scum was composd, there lay an unfpeakable Num.
ber of Salt Particles, and thofe of very different figures,
infomuch, that they are not to be defcribed : Some of ‘cm
were Long, Quadrangular and Hexangular Figures, ap-
pearing all of ‘em to be {olid Cubical Bodies 5 tleir longeft
fides were parallel to one another 5 and when I view'd
thefe Coagulated Salts, fome of which lay upon the Su-
perficies of the Water, as others were {unk to the botior,
I obferv'd that they were not only grown larger, but that
each of ‘em was encompafs'd with feveral Circles or Cir-
cumferences.

Moreover, where the Water was exhaled, there lay
fuch an unfpeakable number of fmall Salt Particles, that
they did in a manner efcape the fight, infomuch, that in
fome of ‘em it was impoflible to difcover any figure; aud
of fome that were yet fmaller, there was nothing niotc ro
be feen in them than an exceeding flendernefs and lengtl: 4
juft as if one faw with the naked Eye very {mall Parcicics
or Threads of Wool : From which Obfervation I {up-
pofed, that in cafe I had put the Water a little thicker to-
gether, inftead of fpreading it upon the Glafs as thin as it
was poflible, the Coagulation of the Salt Particles-would
have been thicker and larger : I concluded too, that moft
of thofe very flender and long Particles were of the tame
figure as the larger. In fhort, the Salt Particles were {o
cxceeding numerous, that it is inconcievable by any body
but {uch as have had a fight of ‘em.

When a great many of thofe very Tranfpareit, and as it
were Cry{talline Salt Particles were become ary, their Trant-
parency or Brightoefs did in a manner vamth, and th:y
were chang'd to Opake Bodies, in which one couid not
perceive the lealt Tran{parency, but they appear’d to be 2
white Matter.

PpppprPpPPD This
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This Difcovery made me imagine, that whereas one of
thefe foremention’d Particles, whilft it had any moifture
about it, was always increafing, by a Confluence or Co-
agulation of un{peakably {mall Salt Particles, all of 'em fo
firmlv united to one another, that they {feem’d to be fo many
Cryftals 3 fo when that fame moifture was wholly exhal’d,
the Coagulated Particles were prefently feparated from
each other 5 yet the Diflolution was not {o cflicacious as to
deprive them of the figure which they had, but only of
their {tri@ Conjun&ion: So that infltead of being one
Tranfparent Body, they were turn’d into feveral Bodies,
that did not admit the Light, but appear’d white to our
Eyes. And Iimagin’d likewife, that when the Water was
exhal’d at laft, thofe very fmall Salt Particles, whofe figures,
by reafon of their fmallnefs, had altogether efcapd my
fight, were not Coagulated upon the great Salt Particles,
and fo were depriv’d of their Tranfparency ; whereas the
Tranfparent Salt Particles that were more thinly Coagu-
lated did preferve their Tranfparency, but they were but
very few.

After that the abovemention’d Water had f{tood fcveral
days upon the fonam’d wild Cryftal, whichI had thrown
into it glowing hot, I put a very {mall part of it upon a
clean Glafs, and plac'd the Water fo, that there came but
very little Air to it, and then I could perceive but a very
lictle Coagulation of the Salt Particles; but, placing the
fame Water in the Air, I {aw that there were a great many
Salt Particles coagulated. In fhort, there was fuch an
inconceivable Number of exceeding {mall Salt Particles in
a little quantity of Water that lay withia the compafs of a
Pea, that it is impoffible to make 2ay marn believe it.

1 took moreover, fome of the Sait Parucles thatlay upen
the Superficies of the Water, after thai it had {tood about
eight days, and obferv’d at the {ame time, that they were
not only coagulated much larger together, with very ncat
and fmooth fides and fuperfiges, but alfo that they were

giown
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grown much thicker, as well as broader and longer, ha-
ving been coagulated with fo many {maller Salts, that
they appeard to be folid Cubical Bodies of Cryftal 5 but 1
could not difcover, in a great number of thofe Salts, any
two Salt Particles that were like one another.

Now when I perceiv’d that the wild Cryftal, after T had
heated it glowing hot, had diffolvd it felf into fuch in-
conceivable numbers of fmall Particles in the Water, 1 took
a {mall Copper Porringer, the cavity of which made half
a Globe 3 and having clean’d the fame very well, I put in-
to a little Water a little of the faid Cryftal, and placd it
over a Wood Coal, with {o much heat, that it was boil-
ing in the fpace of a minute, and kept it there till the Wa-
ter had almoft evaporated 5 after which, I mixt the re-
mainder with Rain Water, and put fome of the fame
upon feveral clean Glaffes, to fee, whether the Water, by
the above-mentioned boiling, was not alfo impregnated
with Salt Particles.

This Water being moftly exhaled, I difcovered in it
{everal Salt Particles, almoft of the fame figure as the for-
mer 5 but, forafmuch as the Water in which the glowing
wild Cryftal was put, had been wholly exhaled 5 the laft
Glafles were altogether covercd with a Vapour which
moftly {urrounded the Sale Particless the which Salt Parti-
cles Iimagined to be very {oft, and which were alfo cover'd
with a very thin Membrane.

To fatisfy my felf further concerning the lat Obferva-
{ion, T heated the Glafs upon which the laft Salt Particles

ay, till the Vapour or Moifture was quits exhaled, and
then I could perceive a great many fmall Salts that I Lad
not feen before, but nothing near fo many as came out of
the firk Water 5 after the {pace of about an hour, it being
moift weather, I viewed the Glafs again, and found the
Waterifh Vapour lying f{o thick about the Salt Particles, as
if none of it had been exhal'd.

PopeppppPpPp 2 ! have



(1912 )

1 have thought good to give you a Sample of fome fewr
of the Salt Particles that were coagulated in that Water, in
which the glowing Cryftal was quenched, that you may
better conceive the Figures of them.

Fig. 3. Showsyou beétween P and Q a little Figure of a
Salt, n which fuch a Salt Particle lay, tharaccording to all
appearance was at firlt coagulated, and afterwards arrived
at that bignefs when the Water was quite exhaled.

By Fig. 4. between R and S isanother Salc Particle de-
fcribed, having likewife within it a Coagulated Salt Par.
ticle, which at R. has two right Angles, and at S. an acute
one, both the long fides thereof running Parallel, and at
equal diftance from cach other 5 of thefe Figures there
were a great many.

Fig. 5. T.U. fhowsyou an Hexangular Figure, wherein
alfo lay a {maller of the {ame fhape, the which inclofed Fi-
gure was very thick.

By Fig. 6. between W. and X. is reprefented a Salt Par-
ticle, whofe fuperficies made an exact {quarc; Of thefe
Figures I met with very few, efpecially where the Water
had lain thick.

Fig. 7. Y. Z. defcribes a Figure, the like of which, I
did difcover an exceeding number, altho the fame were
very thin.

Fig. 8. thows alfo between A. and B. another Salt Parti-
ele, of which there werean unfpeakable number coagulated
in the Water.

Having made a great many Experiments in the 1uft men-
tioned Water till it was quite exhaled, and lLzving alfo
poured new Water twice upon the fo named vw:id Cryfial,
I faw with great furprize, that each time there was a Co-
agulation of new Salts upon the fuperficies of the: Water 5
but moft of them fo very fmall, that they apjcared thro
the Microfcope no bigger than a Grain of Sanc ¢ the na-
ked Eye, and yet I conld perceive the Figure: of them
very clear, and the more, becaufe they were ai’ of them

very
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very tranfparent 5. and whereas a great many Salt Particles
are fo foft, that in moift Wearher they are diffolv’d into a
Watry Vapour, thel wero to hard and fo dry likewife, as
if they had been the Sai-¢ of Chalk 3 and if one thook the
Glafs in which they wae, they came off from it, efpeci-
ally thofe Salt Particlcs that were pretty large. ‘

After thefe Obfervations I took another View, by the
help of a Microfcope, of feveral pieces of my Mountain or
Rock Cryftal, juft as I had broke it off from the Stone,
in which I had formerly difcover'd, amongft others, fome
{uch figures as are defcrib'd in Fig, 5. Detween T U3 and
now obferving again an Hexangular piece of Cryftal which
ended alfo in a point of the like thape, T difcoverd in the
fame feveral pointed blue f{mall Cryftals, as youfee in Fig.
9. between C and D.  They were of feveral fizes, and
fome of them a finer blue than the reft.

I alfo difcover'd in another piece of Cryftal much the
like Figure, but none of them were blue, fome of which
were as tranfparent as Cryftal, and the others again as dark
as.if they had been nothing buta blackifh Earth ; fome ot
them lay much deeper in the Cryftal than the others.

I had one picce of Cryltal, in which I counted above
30 little blue Figures, fuch as are deferib'd by Fig. 9. and
fome of them {o very {mall, that thcy appear'd no larger
thro a Microfcope than a grain of courfe of Sand to the
naked Eye ; and as far as I could judge of ‘em, they werc
molt of them Hexangular 5 but I obferv, that fome of
them were not fo perfect and regular as the reft, one point
of them being bigger tha:: the others, as they are deferib'd
in Fig. 10. between E F.

I {aw alfo one little Figuse lying, that was cxactly of
equal fides, but the fore-fide: thereof ran obliquely, and
the fuperficies of the fame dic alfo confift of an exatt quas
dralateral Figure 5 it was morcover as bright as Cryftal, ap-
pearing juft like one of thofc Diamonds of ths ordnary

{ort, which we call thick Stones.
Is
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Is it not extreamly furprizing to fee the zhovemention'd
Figures incorporated in {uch a hard matter ? Some ot them
lying near the fuperficies of the Cryftal, and fome of ‘em
much deeper. |

I have a picce of Rock Cryftal that is Hexangular, and
cnding in an Hexangular point 5 it i about a Finger thick,
and an Tach long 5 upon one fide of it one could difcover
with the naked Eyelittlecavities or holes, about the large-
nets of half a Nail, the which cavities feem’d, for the moft
part, to be fill'd with an Earthy matter 5 but when | plac’d
the {aid Cryltal before my Microfcope, my opinion of it
was, that while the {aid Cryftal was growing or coagula-
ting, feveral {mall Infe(ts running about upon it, were
irretiated or imprifoned therein 5 the rather becaufe that
fome other Particles lay yet deeper in the Cry(tal, and fo
they were altogether fhut up in the fame. The Bodies of
thefe Infets or Worms were compofed of very (mall and

ender Circles, or Ring-like parts, as [ have obferved fre-
quently in {uch Animalcula. |

T placed the {aid piece of Cryftal before a Microfcope,and
caufed the Painter to draw a f{mall part of one of thefe
teeming Infe@s that lay pretty decp in the Chryftal, asyod
may fee in Fig. 11. GHIK.

I could fee no further of this Part, becaufe the ends
thereof, viz. G and I, were coverd with other fuch like
Particles; and this was alfo the largeft Body that I could
difcover amongft them, for the other Particles were broke
into much {maller bits and pieces. Amongftall thofe that
1 obferved, there was butone Particle that ended in a point,
and that I judged to be a part of the Tail, as I guefled
that another had been a Head ; I faw alfo two {mall Par-
ticles that had been alike green, and fo were {everal other
little pieces of Infedts.

I had two pieces of Cryftal, of which the fmalle(t was
above an inch thick and Hexangular, wherein:I difcoverd
feven long Particles, the largeft of which was no thi(iker

than
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than the Hair of a Mans!‘.ad 5 +* . were of adark grey co-
lour, and had at one ~ud {eveial thinner Particles, or little
Fibres branching out- {fome others were much finer than the
fingle Hair, and f_me of them of exceeding finenefs.

In another and thicker Cryltal, 1 faw above five and
twenty more {uch long Particies; and notwithf{tanding that
I broke that Cryltal into pieces, to difcover of what
Matter thefe Particles were compofed, yet I could not fuc-
ceed therein. I faw indeed that one of ‘emi had a fort of a
Cavity in it, and was round, another flat withoat any
hollownefs, and in another piece of the broken Cryftal |
could perceive a Triangvlar long Particle that was hollow 4
this laft was very vifible, becaufe one end of it lay oppofed
to my fight. Ifaw alfo another very plainly that was
Triangular likewife, two fides of which werea third part
broader than the othery bur I wasnot very {ure that it was
hollow : T faw alfo another long Particle that was Quadra.,
fateral, of which the two eppofite {ides were twice as brozd
as the other two 3 and forafinnch, asI was well aflured, that
it could never have been any Hair or Particles of Vool
nor had I ever {een any Vegetable that had producd {uch
fine {lender Parts, I could not come to any couclufion what
for a fubftance it was, and much lefs how they conld come
mto the Cryftal, in which they lay acrofs or athwart one
another.

I have oblerv'd before, that when ! placd fuch Rock
Cryftal over the Fire, it burflt into a great many picces 5
from whence I inferr’d, that in the (ae there mult be e
up either fome Vapour, o: eifc Particie: € Salr, that occafi-
on’d its breaking 1itc {o many pieces 3 to difcever which,
I put into a little Clafs feveral picces of fuch broken Cry.
ftal 3 and obfervd that by the Fire a very litde Moifture
and Salt was drawn off from the fame 3 but when 1 threw
{fome of thofe pieces of Cryftal, as glowing Lot as I could
maxe them, into Water, I cculd not difcover, asi had

: done
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done in others, any Salt Particles Coagulated upon the
Superficics of the Water.

However, [ took fome more pieces of Cryftal, and
plac’d om upon o VWood Coal, and the fmall remainder
thereef, wiich the Feat had not forc’d to fly avay, 1
threw into fome clean Rain Water; and tho 1 couid dif-
cover no Salt Particles upon the fuperficies thereet, yet [
took {everal times fome of the (aid Water, and pourd it
upon the cleane{t Glafles I could get 5 and after thar it had
ttood fome time both in moift and dry Weather, I view’d
it often, and always perceiv’d, that there lay a great many
Salt Particles of diffcrent figurss ¢oagulated, but could not
dilcover the exad figure of the moft of ‘em, becaufe the
Water did not exhale ; but I fuppofed that there were
Salts of two kinds therein, viz. theSalts that were already
coagulated, and otlicr Salts that {urrounded the aforemen-
tioned coagulated Salts.

I view’d thele Salt Particles in the afternoon, in clear
Weather, in the month of April 5 and next day in the
morning, about 6 a Clock perceivid them to be fur-
rounded with {o many {ceming Water- Particles, that one
would be amazed to {ee it.

Amongf the (aid Sale Particles, when I had a very clear
view of them, I obferv'd fome of them of the fame figure
with the Cryftals, to wit, Hexangular ; and juft-as our
Rock Cryital is of an Hexangular figure, ending in points
of the fame (hape, fo likewife had thefe coagalated Salt
Particles two Hexangular points, as they are defcrib’d by
Fig. 12. between L and M.

[imagin'd to my felf, that in cafle the Rock Cryfal in
in its Coagulation had lain in fucha pofition, asmnottobe
united at both ends, but only in the middle, they would
then have been composd of two Hexangular points, aswe
{ee in Salt Petre, which in coagulatiag in the Water, and
fixing one of its files to any other fubftance, is not only
Hexangular, but the ends thereof, which run into a poin,

are
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are not Hexangulat Iike Cryftals, but oftentintes of the
ferm of a Chiffile.

I faw a little Particle of Cryftal, which tho very fmali,
I could perceive to be of a Triangular fhape, two Angles
of it being a little larger than the third, as is reprefented
in Fig. 13. between N-and O.

1{aw alfo fome Salt Figures like Fig. 8.between A and
B, but they had a thicknefs in ‘'em which was vifible to
the Eye, befidesa great mauny other irregular Salc Parti-
cles, which were fo very numercus in a {mall quantity of
Water, that I was aftonitht ac it.

I caufed the Water, that almoft always furrounds the
Salt Particles, to exhale leifurely by the warmth of =
Candle, and then I could difcover a great many-coagu-
lated fmall Salts without any vifible fgure,

1. 4 Regifter of the Weather for the year 1692, kept
at QOates in Effex. By Mr John Locke.

Y Herewith fend you the Copy of my Regilter of the

Weatber, from the gth of Decemb. 1691, tothe end
of the year 1692.1t is fit I explain a little to youfome things
in the Table, for the better underftanding of it.

The firft Column, having D at the top, contains the
day of the month.

That with H, the hour of the day, which beginning
from one of the clock in the morning, 1 count round in
one continued feries to 24, whichis 12 a clock at night.

The Column Ther is that of the Thermofcope, which
was a fealed one, whereof you will find a larger account
hereafter.
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