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A Continuation of Mr.Boyle’s Experiments publifbed in the lafe
Tranfactions; for which there was noroom there.
N the Wiater time, and at other times aifo when the Air is
cold enough, the figure, acquir'd by the furface of an Oif
contiguous to the Water on oge fide, and the Aironthe other,
may be preferved from varying, and fo may be at ieifure ok~
ferved by the Dire@tion afforded by the foilowing Experiment,
which | devifed for this purpofe. ‘
In Coid weather we took Effential Oil of dunifeeds, whofe
property i15t0 cozgnlate in fuch weather,and Faving
in a gentie warm h brought it to be fluid , we pourcd Exp.XIV
it in‘oa flender Viol more than half filled with Com-
mon water, that had been alflo a little warmed, that the Oil
might not be too haltily reduced to its former ftate.  This Q!
being lighter than fo much Water, and being poured on ina
convenient quantity, had its upper furface fomewhat concave,
as that of the Water was 3 but the lower fucface , furrounded
by the Water,was very convex,appearing almoft (for it was not
perfedly) of the figurcof a great Pertion of a Sphere. This
being done, the Viol was ftoptyand fuffered o reft for fome tinwe
ina cold place, by which means the Water continuing fluid as
before, the Qdl of Annifeeds was, as | expe&ed,found coagula-
ted ina form appreaching to that it had whilft ina fluid ftate ;
1 fay,approaching, becaufe it was not eafie to difcern the exalt
sM Figure
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Figure inthe Viol I was fain tomakeufe of: and | fufpedted,
that the Oil grown confiftent was become efs convex than be-
fore; but the two [urfaces of it gave i: fume refemblance in
point of fhape,but not of tranfparency, (o a Concavo Convex
Glsff ; but yer much thicker in the middle than is ufual in Glaf-
fes of the like breadth, employed for Dieptrical Purpofes. And
indeed (to give here this Advertfiment cice fur all) 1 would
not have you nnderftand in too {triCz aleule, whatmy inrended
brevity,and fome other Motives, make me deliver in naming
the Figures of Fluids. For [ confefs, that if I were to write
forarigid Geometrician, efpecially if he were niceand critical
in the Doérine of Conic Sections, I thould thini my fe!f cbliged
on fome occafions 10 a greater Curiofiry in paming the Figures
of Fluids y than you will meet with in this Paper: Eut fince |
write but Notes, and defign to give you rather EXperimental
hints, than Geometrical Determivations, 1 prefume, that when
you are once cautioned by a plain Advertifement,it may (uffice
for me to refer the Fluids,| defcribe,to fuchof the more krown
Figures as they feemed to be the lealt remote from, without
troubling you or my felf with maim’d Figurcs, or with Sphe-
r0ids,Conoids, Paraboloids, and other hard words; which I the
rather abftain from, not only becaufe tiie Particulars, wherein
my Fluids refembled them and differ’d fiom them, could noc
be intelligibly declared without many words ; but hecaufe |
obferved the Figures themfelves of the Fluidsto vary | and
fometimes confiderably too, aceordingto Contingent circum-
ftances. And for this Reafonaifo T will not perfwade you to
expedt, thattheevent of every Trial, you fhall make of thefe
Experiments, will be precifely the fame with the event of
mine. For by reafon of thofecontingent Circumftances, [ dare
only fpeak Hiltoricaliv of thefe Experiments, and, without
pretending that they fhall aiways uniformly fucceed, content
my felf torelate bond fide, what Trials have been made, and
what happen’d to me thereupon, not defpairing,that this vari-
ation it felf of Events according to Cireumftances may be In-
firudtive,

But to returnto our lately mentioned Oslof Annifeeds,’twas
worth obferving, how great a difference there was between the
dull refletion it made when *twas coagulated, and the fine re-
fle@tion it had wade whilft twasa Liquer, The later of which

Refle&ions
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Refleions brought into my mind, how vivid the refle@ive
power of fome Fluids is in comparifon of that of the genera-
lity of Solid bodies, of which there is fcarceany, if there be
any at all, that is obferved to have a ftronger Reflecti-

on than elean Qwickfilver ;and yet (to add that upon Exp.XY.
the by) [ have fometimes found,that this it {elf may be
increafed by the addition of a Liquor. For having obferv’d,as
I elfewhere note, that Quickfilver, and Re&ified Oleums Petra
are, the former of them the heavieft, and the later the lighteft of
all the vifible Flaids thatare yet known tous, or at leaft tome;
and having alfo obferved the later of them to be confiderably
refle@ive, 1 had the Curiofity to try amongother things, that
related to them, the following Experiment.  Some (Diftill*d)
Quickfilver being putinto a fmall Viol, and held in fucha po-
fture,that the incident Light was {trongly remitted to my Eye,
I flowly put toit fome Pesrolenm,that being well re@&ified was
very clear,and obferved, that,as this Liquor cover'd the @wick-
Jilwer, there was at the Imaginary Plain, where they both confi-
ned, a brisker Refle&tion than the @uickfilver alone had given
before; whether thisincreafe of Refle@ive power proceeded
fromany thing produced upon the confines of the two Bodies,
or from fome Ethereal fluid that {lip'd in there,l have above de-
clined, and fhall now torbear,to examine: But on this occafion
it will not be amifs to take notice, that either the furface of the
Air it felf, as thin and yieldinga Fluid asit is, or the furface of
a Solid,~ontiguous to included Air, or fome interpofed fubtile
matter, may refle& the Incident beamsof Light more ftrongly
than moft men would expe&. To this purpofe I remember,that
a Curious Perfon having oneday broughtme a couple of Ra-
rities, which he told me were two piecesof a folid, but tranf-
parent,body, that he had cafbally found ; in one of which there
was a Pearl, large,vound,and orient, and in the other a lefs per-
fect one; and having defived my Opinion, whether they were
confiderable enough to be prefented to the King: I, after I had
fufficiently view’d them in differing Pofitions, and efpecially
againfk the Light, azked him,whether he were fure the included
bodies were Pearls. To which when he anfwer’d,that his Eyes
permitted him not to doubt of ir, efpecially becaufe he knew
of no other Gems nor Stones, that had fo firong and fine a Re-
fleftion; I replied, that [ thought they might be only bubblesf
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of Air, cafually intercepted in the vifcous matter of the con-
taining Bodies, (which I fuppofed,upon good grounds,to have
heen once fomewhat flsid,) before it came to be hard 5 adding,
that His Majefly, who was Critical in thefe matters,might pro-
bably have the Curiofity, I had, to have the worflt of them
broken, to be fatisfied what kind of Lodies the included weve.
Hereupon, to content me, one of them was open’d, and that
which had appear’d a Pear! was found to be but a Cavity , that
contain’d no groffer fubftance than Air. And | have by mea
well fhap'd piece of Glaffof agood thicknefs, with an dereal
bubble in the middle, which by fome qualities, particularly its
Pear-like thape and vivid refle@ion, does not ill refemblea
fair, though not Orient, Pearl.  Eut in fuch like Obfervatione,
the Pofition of the Eye,and that wherein the Body receives the
beams of Light, may be very confiderable. For [ have by me
a firall Stone (with which I have puzied the Skiiful Feweller of
a great Prince to determine what kind of Gem it is) that being
faid flat upon ones hand, or a piece of Paper, and lookt on di-
veétly downwards, looks almoft like a piece of common Glaf,
and is trapfparent : Butif the Eyebe (o placed, that the Inci-
dent beams of Light, by whofe Refle@ion *cis feen, fall witha
convenient degree of obliquity upon the Stone, it makesan
exceeding pretty fhew, fometimes appearing like a fine Opal,

and fometimes not very unlike an Orient Peari.
It may not be altogether impertinent , and at leaft,for the
Novelty of the way of Trial, it will not probably be
ExpXVL. uppleafing,if I here mention an Attempt totry,w he-
ther, when the Rays of light rebound from bubbles
inviron’d with an uniform Sotid body (which cafe is fomewhat
differing from that of Bubbles look’d upon in an exhaufted
Receiver,) the Refle&ion beonly,or almoft only, from the grof-
fer Particles of the Air, and not alfo from fome Subreile watter
harbous’d,as well as they, ir the fame Cavities? Butto bring
this queftion to Trial,{eemed difficult enough, becaufe it is{o,
to include very rarified Air in a confiftent body, diaphanows e-
nough to let its refle@ion be eafily obferved. To compafs this,
+ 1 ohe wpf, J thought upon the following Expedient. We made,
of Experiment. according to the eafie direétion * cliewhere given,
Philofpy.  (for othey, purpofs,) a competert quantity of a
Refimons cr Gummons {ubltance , that looked like high: co]mzr’d
Admoe,
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Amber, but was eafie to melt. This we put into adeep round
Glafs witha wide mouth, and held it by the fire-fide ina mode-
rate warmth,till it was brought into a fluid ftate ; then we tranf-
fex’d it into one of our Preamatical Receivers, wbere we pre-
fum’d, that this Temporary Liquor would, as well as Liquors
that are conttantly fuch, difclofe dereal éuéble:, when the pref-
fure of the Air was wxrhdrawn from it ; and accordingly ha-
ving caufed the 4ir to be pumpt out by degrees,we found,that
ftore of Bubbles appear’d at the top of the Liquor, and made
there a copious Froth | many of them being, by reafonof the
vifiofity of the Fluid, very large, and divers of them, becaufe
of the Nature and Texture of it and the Thinnefs of the films,
being adorn*d with the colours of the Rainbow,whofe vividnefs
made them pleafant to behold,and fuggelted to Us fome Optical
Confiderations. - But notwithftanding this Froth, I caufed the
pumping to be continued, that thofe Bubbles -that had moft of
common Air in thew, and which therefore are wont to rife-firft,
might getto the top, and the fubfequent Bubbles might meet
with more refiftance from the Liquor flill tendi ing to grow
cold,and fo might be the more expanded , and yet kept from
emerging by the concretion.of the Refimus (ubftance; and an-
fwerably to this we found, that, when this Subftance had refu.
med its confiftent form, mhcre were intercepted,between the ups
per and the lower [u_rfau: of it, fome Bubbles that were not
fmall, which yet had a confiderable Reflection, notwith(tanding
the fimall quantity of the groffer Particles of the Air, that may
be fuppofed to be contained in Bubbles fo very much expand+
ed, (perhapsfo, as to exceed fome hundreds of times their
former Dimenfions.) I might add, that by letting the outward
Airintothe Receiver, the Air in divers of the formerly menti-
on’d large Bubbles, at the top of the Glafs, was too much raris
fied to keep thew from being broken by the preflure of the
returping Air. But Iam fenfible, that, in what I have faid of
the RefleGive power of the Air, I have already too far digref-
fed, and therefore I thall ftep into the way again-, and proceed
to ocher Obfervations.

Water being o confiderable a Body here below, 1-thought; it
would be worth while, to endeavour to obferveits
Suifage, when contiguous to ather Fluids :than ir;
and, if it were poffible, when furrounded by them. For thougn
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'tis taken for-grauted, that the falling dropsof Raimare (pheri«
cal,'yet their defcent is fo fwift, bothby reafonof their Gra-
vity in refpe of the Air, and the height from whence the
fall, that 1 fear men have rather fuppofed than obferved that
their figure is Spherical; which will be the more queftionable,
if it be true, whichis vulgarly thought , that Hasl is but Raim
frozen inits paffage through the Air. For ’tis evident,that the
grains of Hai/are frequently of ether figures than truly orbi-
cular. But becaufe there may another poflible Accouut be gi-
ven of this Irregular Figuration of Hail, I fhall not infift on
this Phenomenon , but proceed to what 1 tried about the
Surface of Water; of which I found it the more difficult to
make Obfervations, becaufe that Liquor will readily mingle
both with Spirit of Wineand with Oilof Tartar,and with other
Liquors that are analogous to eitherof thefe,
The Surface of Water may have differing Figures, according
as’tis totaily incompafled with heterogeneons fluids, or, as ’tis
only in fome places contiguous to one or more of
ExpXVIIL them. Intheformer cafe we found it not fo eafie to
make an Obfervation, both becaufe, that, as I lately
noted, we know net of any two Liquors(fetting Mercuryafide)
that will not mingle either with one another, or with water.
And becaufe alfoour Ol of Guajacum it felf though hea-
vier than Water, would not be ferviceable on this occafion, in
regard of itsbeingof fodeepa Red, that the figure of the
Water inclofed in 1t could not bedifcerned through it ; where:
fore I made ufe of Chymical Os/ of Cloves , as being fome-
what, and bue a little, heavier in Specse than Water, fo that
fome drops or fialler portions of this laft nam’d Liquor
would be alinoft quite inviron’d with the other: We cautioufly
therefore conveyed into fome O#lof Chwes, whofe furface the
Veflel permitted to be large enough, fome portions of commn
Water cf differing bigneffes , taking care, as faras we could,
that they might not touch one another ; by which means the Oil
being tranfparent, aad yet fomewhat colour'd , ’twas eafie to
obferve, that the,fmaller portions of Water were {o near totally
inviron'd with the Oil, that they were reduc’d into almoft
perfet globes 5 thofe portions, that were fomewhat bigger,
(as about twice the bignefs of a Pes,) would be of a figure
fomewhat approachingtothatof an Elipfis (for *twasnot the

fame)



( 805 )

fawe,) and thofe portions that were yet fomewhat larger ,

though they feem’d to be funk almoft torally beneath the Qil,
yet they held to it by a fimall portion of themftlves, whofe fur-
face was cafily enough diftinguifhable from that of the Oil. Thefe
larger portions of immers'd Water, being almoft wholly invi-
ron'd with the other Liquor, were by it reduc’d into a round
figure, whichwas ordjnarily fomewhat Elliptical , but more de-
prefs’d inthemiddle than that figure requires.  But all this is
to te underltood of thofe portions of Water, that touched
only the Oiland the Air: for thofe that touched one another
without mingling , and muchmore thofe that adher’d more or
fsto the fidesof the Glafs, had their farfacestoo differingly
and irregularly figur'd to be here attempted to be deferi-
bed.

&s for the Superficial fisure of Water, contiguous, both above
and beneath, to other Flaids , and laterally to fome
Solid body, "tis not {o cafie to be fure, whichof the Exp. XIX.
contiguous Liquors is of molt force to determine the
fignrationof their common fuperficies or Commif[ure. But how-
ever | fhall relate, thar, having into a flender Pipe of that
fort that has becn deferity’d before, putalittle Oilof Cloves;
and upon this fome Oilof Turpentine, that {o the Water mighe
both above and beneath be touched by heterogeneons Ligquors,
1 obferv’d not the Oil of Cloves tobe very manifeftly wumid
at the top, nor the lower furface of the Oilof Turpentine (for
the upper was Concave) to be very Convex ; for fon.ewhat ¢oz-
vex it was, downwards. And fromthis ‘twill be eafie to con-
clude,the fizure of theCylindrical portion of Water intercepted
between thefe two Oils.

That Agent or force, whatever it be, that keeps Liquors
fluid, does likewife, whilft they are {o, keep their furfaces ex-
ceeding finooth, when they are contiguous to the Airand other
Fluids. But becaufe I thought it doubtful, whether even thofe
Liquors that are (as Men ufually fpeak) natzrally fluid | I mean,
fuch as are not made fo by fufion, produced inthem by the
adtion of the Fire, would retain fmooth furfaces when they
have loft their fluidity, and have their parts no longer infle@ed
and agitated, foas to enable them, by the helpof Grawvity, Vif-
cofity, or both, to levigare (if I may fo ipeak,) or polifh each
others furfaces, as it may be ghefs'd in their fluid ftate they did f
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I thought it not amifs, inorderto the clearing of the doubt,
to make fome Trials with comtignons Ligmors , whereof one
would continue fluid when the other had loft its fluidity.
I took thenQilof _dnmifecds, thaw’d by a gentle warmeh,
aud cemmon Water,and having put them together in a conveni-
ently fhaped Glafs, they were fuffer’d to ftand in a
Exp.XX.  cold place till the Oil was coagulated ; which done,
it was parted from the Water, and by the roughnefs
of its fuperficies manifelted, as I expedied, that,when its parts
were no longer agitated and kept eafily difplaceable by the
fubtile permeating matter, or whatever other Agent or Caufe
it were, to which it ow’d its Fluidity, then the contiguous
Water grew unable to infle, or otherwife p'ace them afier the
manner requifite to conftitutea [mooth furface. And what hap-
pen’d to that part of the Oils furface that was touch’d by the
Water, happen’d alfo to that which was contigucus to the Air;
fave that the afpersty of the laft naw'd furlace was differing from
the other, which, whetber ‘twere an accidental or conftant
Phenomenon, further Trial muft determine. But I have often
obferved, that the upper furface of Qil of Amnifeeds, when
this Liquor comes to be coagulated by the cold Air, was far
enough from being fmooth, being variouily afperated by many
flaky particles, fome of whichlay with their broad, and others
with their edg’d, partsupwards.
An inequaiity and ruggednefs of fuperficies 1 have alfo ob-
ferv’d in Water, when, having cover'd it with Chywica! Qil of
Framiper, and expos’d it in very Cold weather,
Exp-XXI.  though the Oil continued fluid, yet the Water, being
frozen, had no longer a finooth fuperficies, as whilft in
its liquid ftate "twas contiguous 1o the Oil.  And the like Ine-
quality, or rather a greater, we obfervedin the furface of Water
frozen, which had Chywical Oilof Tuipentine fwimming over
it; yetano lofs,if nota much greater,renghnefs may be often-
times obferved inthe furfices of divers Liguors that abound
with Water, whin thofe Liquors beieg frozen, their furfaces
have an immediate conta& with the Air, This I, among others,
(clfewhere) obfcrved 5 And T fhall hereadd,that havieg pur-
pofely canfed a ftrong and blood-red decotion of the Sewot of
Woodto be expofed inalarge Glafs ina very Cold n'ght, T was
more pleafed than furpriz'd, to find in the morning 2 Cake of

ke,
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Ice, that was carioufly figur'd, being full of large flakes thap’d
almoft like thebroad blades of Daggers, but neacly fringed at
the edges, But thatwhich I chiefly mention thefe Figures for,
is, that they fcein to be asit were imboft, being both to the Eye
and the Touch rais’d above the Horizontal plain or level of the
other Ice.

And here I muft not omit to take notice,that whereas in the
recited Experiments the rugged furface was produ-
ced at the Confinesof two heterogeneons and unfocia- ExpXXIL
ble Liquors, I have fumetimes obferved the like
Phanomenon in one and the fame Liquor, and parricularly, not
long fince looking in Frofty weather on a Viol where | had
long kept Odlof Vitripl, 1 perceived,that the Cold had redu-
ced far the greateft part of the Menffruum into a confiftent
Mafs, whofe upper furface was very rugged and odly figured,
though it lay cover’d all over with a pretty deal of high co-
lour’d Liquor, that was not frozen or coagulated , nor feen’d
difpofed to be fo,at leaft in that degree of Cold.

This brings into my mind , that not only Bodies, whichin
their Natural fate (as 'tis wont to be call'd)are flusd ;
bur alfo fuch, as, by the violence of thefire,are ExpXXIIL
made to flow,may be conformable to fome naturally
Fluid bodies in their fuperficial Figures. This may be ob-
ferv’d in thebeft fort of what the Chymifts call Regulus Martis
ftellatws, where the figure of a Star, ora figure fomewhat like
that of the Decoltion of Soot lately mention’d, will frequently
appear imboft upon the upper fuperficies of the Regalus; and
fucharais’d Figure 1 think | can yet thew you, on a Mafs of
Regulus made of Antimony without Mays, But if, tothofe two
bodics, Copper bealfo skilfully added, the Swperficies will be
oftentimes adorned with new Figures according to Circum-
frances ; though the moft ufual I took noticeof was that of a
Net, that feemn’d to cover the furface of the compounded Re-
gulws. Butthis is not fo conftant, butthat I have by meaMafs
of a Comical figure, confifting of two very contiguous, buteafily
feparable,parts, whereof the lowermoft, which aboundsmore
in Metal, hath itsupper furface cover'd withround protaberan-
ces, in thape and bignefs not unlike to fmall Peafe cut in two;
and thefe are fo really imboft and elevated above the reft of the
[uperficies, that the other part of the Cone , which is of amore

5N fcorious
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fcorious Nature, has, in its lower furface, which exa@ly fits the
upperof the Regulus, Cavities, for number, fhapeand biguefs,
anfwering to the protuberances lately mention’d 3 which ar-
gues, that the Regwlus cooled firft with that Inequality of for-
face we have defcrib’d, and that the lighter and more R ecremens
titious fubftance, continuing longer fluid , had thereby oppor-
tunity to accommodate it felf to thé fuperficial Figure of the
Regnlus, on which it firlt lean’d, and was afterwards coagu-
lated.

So far of this Sequelas the prefent 5 what vemains may be ex-
pected as the firfi conveniency.

An Account of two Books:

1. PAL.AEOLOGIA CHRONIGA : A Chronological Account
of Ancient time: In Three parts ; Didactical, Apodeilticel,

Chronical. By Robert Cary, D.LL. Devon. London, 1677,
in fol.

He Defign of this elaborate Work feems to be, to deter-

mine the jult interval of Time between the great Epocha

of the.Creation of the World, and that other of the Defiraition

of Ferufalem by Titus Vefpafian , in order to the affignment of

fuch particular Time, wherein Perfonsand A&ions of old had

their Exiftence. For the performance of which, the Learned
Author divides this his Book into three wain parts.

In the firft he treats not only of his Meafure in generaly which
is the Year, and its parts 3 butalfo of the Fulian Year in parti-
cular, by him efleemy’d the ficteft for his Ufe: confidering it
both in it felf, and in relation to other the moft received kinds,
for the reducing of them to this. Where comes-in the Fulian
Period, of which he difcourfes very fully; fhewing frff, How
it is made up, viz. by the Multiplication of the Cycles of the
Sun, Moon, and Indition into one another, as 28 into 19,
and the produ thereof into 15, which produces 7980, the
Fulian Period, fo called, becaufe accommodated to the Fulian
Tear ; the ground whereof was taken from the Ancient Greek
Church, perfe@ted and premoted in this later Age by Fof. Sea-
sger’s dexrerity.  Secondly, What the contrivance is of this

Fhlias.



