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An Accompt of fundry Experiments made and communicated
by that Learn’d Muthenzatician,Dr.Erafmus Bartholin, np-
o1 a Chryftal-like Body,fent to him ont of 1{land,

Efore we come to the Relation it felf of thefe Experiments.
we cannot but premife an Extral# of the Obliging Letter,
L1l written
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written to the Publifher, by the faid Doltor Bartholin from
Copewhagen Febr,27. 1670 5 Englifh't as follows

Know the many Excellencies of the Englith Na.

tion, aud that innumerable new things inthe matter of
knowledge iflue th<nice, and diffufe themfelves through Ex-
rope 5 though they arrive (omewhat {lowly hither.  We are
here prefied with o many cares, that though we wantno will
to contribute fomething to the advancement of knowledge ;
yet being deftituce of the leifure neceflary forit, and diver-
ted by two difficuls Profeflions, the Medical and Mathemati-
cal, we canrather admire the performances of others, than
engage forany thing of our own,  But yet, not altogether to-
fiuftrate your expectation, and to give you fome Teftimony
of my affeCtionand endeavors, [ here fend you fome Experi-
mentsmade with a certain Chryftal-like Stone, fent me out of
Ifland,together with a piece ofthat Stone, to make the Tryals
your felf. Farewell.

For thereft, we are now labouring to publith a more cor-
reéted and better digefted Edition of Tycho Brahe's Works 3
a bufinefs of much time and exceeding great labour : Which
care whilel am engaged in, I muft lay afide other matters. Yet
I hope,that my part.in this work will fhortly be over ; there
remaining alme(t nothing, bur to provide the charges necef~
fary for the Impreflions which all true Lovers of Altronomy
cannot but have a great concern for

This Letter being fent to Hamberough to that Ingenious
Phyfitian, Dr. Matthias Paifeniss, with a d«fire to tranfmie
it to Londom, this worthy Perfon was pleafed to inclofe it in
one of his,written to the Publifber 5 which, fince it treaceth
of the fame argumest (f mean,the /flandiar Stone, )- will not
be amifs to fubjoyn here the Breviate of.

- The Gbfervations of the Excellent Bartholin upoa the
land-Chryftal are indeed confiderable as mell as painfull.
e have here alfo made fome Tryals of it upon a piece he prefented
anewith 3 which confirm bis obfervations, Mean timegwe found

it fomewbat [¢i[file and reducible by a kpife into thin lamina’s
or
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or platesy which, when fingle, flew'd the 0bjed fingle, but laid
upon one another, fhew'd it double ; the two images appearing the
wore diftant from one another,the greater the number was of thofe
thin plates laid on one another.  With fubmilfion to better judge-
wents, 1 think it to be a kind of Selenites.  Some of eur cirie
ous men here were of opinion, that the Rhomboid figure, proper
2o this Stone, was the canfe of the appearances doubled thereby.
But having tryed, whether inn other Tranfparent Bodies, of the
like Figure, the like wonld happen, we found no fuch thing ir
them 5 which made ws fufpelt fome pecaliarity in the very Body of
this Stone,

Thefe Letters being thus premifed, we now come to re-
late the Briefof the Obfervations and Experiments themfelvess
referring the more Curious Reader to the larger Accompt of
them, and their Mathematical Demonftrations, as they are
to be found in the Printed Book, entitul'd Erafini Bartholini
Experimenta Chryfalli 1flandici Dif-Diaclaflici 5 quibus mira &
Infolita REFRACTIO detegitur. Hafniz A. 1669.

1. The Inhabitants of /fland and our own Merchants inform
us, #hat this kind of Chryftal is found in divers places of that
Country ; but chiefly digg’d out of a very high mountain,not
far from the Bay of Roerfiord, which liesin 65. degr, Latitude;
that that Mountain reacheth Southward, and hath its whole
outfide made up of this fubftance, without a neceflity of dig-
ging deep for-its that it is cut out by Iron-tooles, in big-
nefs of a Cubick toot, or fomewhat better: and that out of
its corners there is fometimes found grown out_ a harder mat-
ter, not unfittocutglafs, of a figure different from that of
the whole mals,and approaching to that of Diamonds.

2. The Figure ofthis Chryftal ftone is like a Rhonbick or
Rhomboid Prifme. Nor haththe whole Body that Figure on-
ly, butall the partsofit, when broken into fmall pieces,keep
the fame ; except that infome cafes the ground, whence ’tis
digged , yields fuch as are of a Triangular ‘Pyramid-
figure.

3. This Subftance is Electrical, attralting (to fpeak with

the Vulgar,) when heated, ftraw, Feathers, &c,
Lla 3. 1t
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4. Itisnotfohard, astoendurepolifhing s Norisit eafily.
confumed 5 nor reduced intoa calx but by a ftrong fire, by
which it will turninto a fubftance like unflaked lime, which
will heat a wet finger, and, when fprinkled with fountain-
water, will bubleup, and become like common lime.

5. Aqua fortss being by me dropp’d upon it, it was corro.
ded, and the fupeificial parts were put into a motion with
fome noife. And when 1 pulverized it in a mortar, Aqua
fortis, powredonit, made it boyle, till all was diflolved,and
the Afenfirunss tinged with a yellowifh colour. Then put.
ting it into a Thermometer furnifht with a hollow glafs-ball,i¢
confiderably thew’d the difference of Heat and Cold. The
powder being diffolv'd in Aguafortis, 1 dropp'd fome Spirit
of Fitriol uponit, to {eparate the thick from the thin, and to
precipitate the white c4/x to the bottom.

6. The fides of this Body are exceeding fmooth 5 which is
then eafily obtained, if a thinner piece be nimbly broke afun-
der with your finger, But if you firike it with a hammer,
the percuffion hath not the fame effet upon, nor is equally
refifted from every part; wheace the fmooth fides of this
Mineral become often fcabrous. The whole Body is rather
clear than bright, of thé colour. of limpid water; but.that
colour, when it hath been immerfed in water and dryed a.
gain, becomesdull. Hence it is, thatinits native placethe
upper furface is darkifhs becaufe of the Rains and Snows
fallen upon it, Sometimes there appear allo fome reflecti-
ons of colours, as in the Rain-bow. The Angles are not
pointed alike, all the flat fides being obliquely inclined to
one another. The oppofite plains are parallel.

7. Inthis Chryftallin Prifme,two of the plain Angles are al-
ways acute, and the two other obtufe ; and never any of
them is equal to the collateral Angles of the Inclinations.

8. The Objells feen throughit, appearfometimes, and in
certain pofitions of the Prifme, double: Where ’tis to be
noted,that the diftance between the two images is greater or
lefs,according to the different bignefs of the Prifme; infomuch
that in thinner pieces this difference of the double image al-
moft vanifheth, 9, The
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9. The Object appearing double,both images appear with a
fainter colour ; and fometimes one part'of the fame fpecies is
obfcurer than the others

10. Toan attentive Eye, one of thefe Images will appear
higher than the other.

11.Ina certain pofition the [mage of an Object.feen through
this Body, appears but fingle, like ae through any other
Tranfparent Body.

12, Wehavealfo found a pofition, wherein the Objectap-
pears fixfold.

13. Ifany of the obtufe Angles of this Prifmebe divided
into two equal parts by a line, and the vifual rays do pafs from
the Eye to the Object through that line, or its parallel, both:
Images will meet in that line, or inanother parallel to it.

14. Whereas Objects, feen through Diaphanous Bodies,
are wont to remain conftantly in the fame place, in what man-~
ner foever the tranfparent Body be moved, northe Image om
the Surface move except the Object be moved we have ob~
ferved here, - that one of the Images is moveable, the other
remaining fixs- although there be a way alfo, to make the:
fixed image moveable,and the moveable fix in the fame Chry-
ftal 5 and another, to makeboth mcveable.

15. The Moveable Image doth not move at random, but-
always about the Fixed, which while it turnethabout, it never-
defcribeth a perf « Circle but in one cafe.

16. Dioptricks teach, thata Diaphanous Body, having one
only{urface, fendsfrom one Object but one Image refradted
to the Eye; and having more Surfaces than one, it reprefents
one Image ineach; But whereas in our fubltance there occurs
but one plain fuperficies to the Eye and yet a dou-
bleimage of one Object 5 it concern’d us to confider, whence:
this doubleimage might be caufed. 7wo ways offerd them-
felves to us,Refletion and Refraition.How Reflection could per-
form itywas difficult to find,For,having dulled the clearnefs of
the two plain fides of our Chryftallin Prifme, thereby to
make them unfit for Reflecting the light 5 the Rays being di-
reted through its upper and lowermoft fuperficies,the image

fiill
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ftill appear'd double.  Again,two fpecies appearing through a
great Prifme,upon breaking of the fame into pieces and fo re-
ducing itinto divers fmaller ones, it came to pafs,that through
each of thefe lefler portions the fame object was feen always
double, Whencel Collelted, thac if'it fhould be (aid , that
one of theimages proceeded from the Reflection of the plain
fides 5 the former of thefe Experiments would difcountenance
that aflertion. But thenif another thould derive the caufe
from fome internal Reflection of the Surfaces of this Body,
certainly the fame effe& would not have been found in every
one of its parts , but the double appearance, that was exhi-
bited in the fmalleft portion, would have been multiplied ina
greater bulk.

Refleition therefore not fatisfying, we recurred to Refradi-
on, But, whereas’tisknown,that no imagecan pafs through
two Diaphanous Bodies of a different nature, but by Re-
fraion, and that one image fuppofeth one Refraction;
it did follow, that,if Refraltion were made the caufe of this
Phenomeror, there would be a double Refradtion for a double
image. And, forafmuch as the Appearances of our Zfland-
Chryftalare not of the famekind, but one of them is fixe,the
other moveth, wethall alfo diftinguilh the Refractions them-
felvesy. which refract the-double Rays arriving to the Eye,
and call the one, which fends the Fix# image refracted to our
fight, Ufuals the other,which tran{mits the Afowveable to the
Eye, Un-ufual. Andhence, namely, from this peculiar and
notable propriety of the double Refraction in this Ifland-
frone, we have pot fcrupled to call it Dif-diaclaftick,

This being fuppofed, it will not be irrational to fufped,
that thefe two Refrations proceed from different principles,
For, fince it is commonly known from Dioptricks , that an
Obj.&, by vifual rays affecting the Eye, exhibits fome 1-
mage on the Superficies of the Diaphanous Body, which I-
mage is but one, as long as the Superficies is one, and the up-
per plain parallel to the lower 5 asallo, that if, the Eyere-
maining {teady, the Diaphanous Body be moved, that image
remains always fixt, as long asthe Object, whence it comes,

remains
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remains unmoved. Wherefore in this Tranfparent fubftance,
the Image which appears fixt, may proceed according to the
ordinary Laws of Ufral Refraion ; but that, which moveth,
and is carried about according to the motion of the Diapha-
nous Body, while the Objet remalns un-ftirr'd, theweth an
Un ufual kind of Refration, hitherto un-obferved by Digp-

triciaus,

M

Hence, rhat I might examine the nature and difference of
bot:. Iput, upon fome Obje®t, as the peint A, the Prifme of
my Double refracting Chryltai N, P, R, Q_ T, B, S; and
the Eye M, b-c:;ing perpendiculaily pofited over the upper
plain of the Prifme N,. P, R, Q_, ! noted , whether there
was any Refration of the point A, (for the «fua/ . ws of
Retradtion teach, thatthereisnone,) But the Perpendicus

lag.
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lar Ray of the Eye was obferved to pafs not through the
Mywveablebut the Fixed Image ; thereby being conformable
to the Rules of Ufial Refrattion, as ftriking the Eye unre-
fraCted, fothattheEye, the Image, and the Objelt, were
feen in the fame Line. But,when in the fame {cite of the Eye,
the Object A, did alio exhibit the otherImage X, at no fmali
diftance from the former 5 Itook notice, that this Obje¢t A,
was not feen unrefracted by the means of theimage X,though
the Eye M, remain‘'d perpendicular over the plains and that
confequently this Dn-ufual Refraltionis not fubje(t to the re-
ceived Axiome of Dioptricks, which imports, That-a Ray fal-
ling perpendicularly oz the fuperficies of a Diaphanous Budy, is
2ot refraifed,bus pajfeth unrefraited,

Next, Ifoplaced the Eyein O, that the Ray from the Ob-:
ject A, arriving to the Eye, might-be parallel to the lines
RT and Q_B, of the plane R, Q_, T, B, &c. then it ap-
pear’d, that the Rays were traje(ted fromthe Objeét A,with-
out Refraction, through the Moveableimage Q5 the Object
A, themoveableimage Z, and the Eye O, being inthe fame
line; and that the fame-Objet A, did tranfmit to the Eye O,
remaining in the fame pofition, yet another [pecies Y 5 through
the Refracted Ray AYO Whence it was manifeft to
me, that this Uz ufual Refration had for its Rule the Paral-
lel of the Sides of this Double-refrating Chryftal, while the
Ufual Refrattion was directed according to the Perpendicular
of the Superficies.

But confidering that the place of the point, appearing
through our Diaphanous Body, carnot eafily be determind,
as being only obvious in the uppermoft part 5 we fhall add
the way, whereby we have found its diverfity, by drawing,
on the fubjacent table,a ftraight line through that point 5 the
place of which line will be determined by the one kye through
this Chryftal, and by the other Eye without the Chryftal,
For, ‘in the fame Figure, let throughthe Obje&t A, be drawn
upon the Table,a (trait line BC, The Eyebeing in M, that
double line H'D, and 1E, will appear, the fpecies’s being
caft on the upperfurface: And if you attend well, yogfwill

obferve
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obferve one of the Images, viz. the Fixt H D tobe congruent
to the fubjacent line B C, whil'lt the other, namely the Mo-
veable E I, tendethtowards R, But,if afterwardsthe Eye
be pofited in O, the fame Objelt, I mean the line B C, will
not only be reprefented double by the images K F, and L
G; but alfo the Movable Image G L be congruent tothe in-
feriour line B C; while the Fixed F K is notfo, but tends
towards N,

After the Author hath given us thefe Experiments, he un.
dertaketh to determine the Quantity of the Refrationsin this
Double-refracting Bodys; and haveing firft given the Dewzon-
Jfiration of the Method of Meafuring the Refraltion of G/afs,
(omitted by Des-Cartes in his Diopiricks,) he finds, after fe-
veral Tryals, the Angle of Inclination to the Angle of Re-
fraction in this [fand-Chryftal to be as s to 3.

But this Ingenious Perfon doth not ftop here, but proceeds
to demonfirate all the recited Experiments; obferving firft,
that the Teachers of the Corpufcularian Hypothefis, which in-
cludeth that of Figures and Pores, could not with for a fitter
Body, than this, to affert their Doctrine 5 in regard thatie
appears, firlt,chat this Double-refracting Body hath its Pores
according to the Dultus of the fides, and parallel therereto
fince it may be obferv’d, that, according to this difpofition
of the fides, it is broken, and the parts fever'd from one ano-
ther 5 and thatone of the Images, namely the 2oveable,paf-
feth through them. Next, befides thefe Pores, lying accor-
ding to the Parallelifme of the fides, it hath others, fuch as
Glafs, Water, andright Chryftals have, through which the
Fixt Image is tranfmitted.

But paffing by thefe, our Author aflumeth two Hypothefes,
as neceflary to his defign, not fo much found out by Ratioci-
nation, as by the above related Experiments. The one is,
that thereare fome Lines, by which the Rays pafs through
the tranfparent Body un-refratted 5 which Lines though they
have been held to be Perpendicular in Diaphanous Bodies
hitherto known, yet this Author requireth not, that they
fbould be always fuppofed fuch, fince they may perhaps ix

1 m foms
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fome cafe benotfuch, The other is, that it may be fuppofed,
that half the light or appearance, diffufed from the Objeét, is
refracted according to the Ufwal Refraltion ;5 but the other
half according to the Un-ufual Refraltion; or, which is all
one, that the Ufual and Un-ufual Refra&ion have the fame
power to refract the Rays of the Objects. The former of thefe
Suppofitions he collects from Exper. 14 5the latter from Exp,
8. But, how he proceeds in thefe Dedwétions, and the there-
on grounded Demonfirations, may be more fully and more
plainly feen in the above-mentioned Traé it felf, than can be
conveniently deliverdin this Epitome.

An Extralt of a Letter from a Learned French Gentleman ,
concerning a4 way of ma/giﬂg Sea-water fweet.

o Onfieur Hantor hath now declared his fecret of
L%//g_ making Sea water fweet, It confifts firft- in a Pre-
cipitationy made with Oyl of Tartar,which he knows to draw
with fmall charges.  Next,he dift:lls the Sea-water 5 inwhich
work the Furnace taketh up but little room, and is fo made,
that with a very little wood or coal he can diftill 24 pots of
water ina day : For the cooling of which, he hath this new
invention, that inftead of making the #Worm pafs througha
Veflel full of water (asisthe ordinary practife,) he maketh it
pafs through one hole, made on purpofe out ofthe Ship, and
to enter in again through another: So that the Water of the
Sea performeththe cooling part: By which means he faveth
theroom, which the common Refrigerium would take up ;
asalfo the labour of changing the Water, when the #worm
hath heated it, But then thirdly, he joyns the two precedent
Cperations,Filtration thereby perfeltly to corret the malig-
nity of the Water, This Filtration is made by means of a pecu-
liar Earth,which he mixeth and ftirrs with the diftilled water $
and at length fuffers to fettle at the bottom.  Parés Febr, a2,
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