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Sl Do here moft humbly lay
e E’_ this (mall, Prefent at Tour

<8 2. Mujefties Royal feer. And
~ though it comes accompa-
~nyd with twodifadvantages,che meannefs
of the Author, and of the Subjet, yet
inboth 1 am incouraged by the greatnefs
of your Mercy and your Knowledge.
By the o7el.am raughe, thac you can
A Jorgive




T e’ 'BrisTig
forgive the moft prefumptuons Offendors :
And by the other, that you will note-
freem the lealtwork of Nature, or Art,
unworchy your Obfervation. Amidft the
many felicities that have accompani'd
your Majefties happy Reftanration and
Government, it is none of the leaft confi-
derable, that Philofophy and Experimental
Learning have profperd under your Koyal
Patronage.  And as the calm proiperity
of your Reign has given us theleifure
co follow thefe Studies of guiet and re-
sirement, foic is juft, thatche Fruits of
¢hem fhould , by way of acknowledge-
ment , be 'rerurn'd to your Majefty.
There are, Sir, feveral other of your
Subje&s, of your Royal Society, now
bufie about Nobler mateers : The I
provement of  Manufactures and Agricul-
sure, the Increafe of Commerce , the Ad-
vantdge of Navigation: o all which
they are afsifted by your Majefties Incox-
ragement and Example. Amidft all thofe
greater




DEDICATORY.

greater Defigns, | here prefume to bring
in that which is more proportionable to -
the [malne[s of my Abilities, and to
ofter fome of the laft of all vifible
thingsto that Mighty King, thathas efta-
blifbtan Empire over the beft of all In-
vifible things of this World, the Minds
of Men.

Your Majefties moft bumble
and moft " obedient

Subject and Servant,

Roser7 "Hookxr.
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8 Frer my Addref3 to our Great Founder and Pa-
tron, 1 could net but think my felt oblig'd,
in confideration of thofe many Ingagements
you have laid upon me . to ofter thefe ‘my
joor Labours tothis MOST ' ILELL
STRIOUS ASSEMBLY, YOU haver heen
pleas'd formerly to accept of thele rude Drauphts. 1 have fince
added to them fome Deferiptions, and fome Comjelinres of my
own, Andtherefore, rogether with YOUR Acceptance, T mult
alfo bez YOUR pardon. The Rules YOU have prefcrib d YOUR
felves in YOUR Philofophical Progrefs do feem the beft thac
have everyet been prattis'd.” And particularly that of avoiding
Dogmatizing , and the efpoufal ot any Hypothefis not lufficiently
s;:mundn-d and confirm’ d by Experiments  This way feems the
moft excellent, ‘and ‘may preferve both Philofophy and Natural
Hiftory from its former Corruptions.In faying which, 1 may feem
to condemn my own Courfe in this Treatife ; in which there
may: perhaps be fomé Expreffions, which may feem more pofitize
then YOUR Prefcriptions will permic: And thoughl defire
to have them underftood only as Conjeffures and Queeries (which
YOUR Method does not alcogether difallow )yet if even in thofe
I have exceeded, 'ti¢ fit that If{hould declare, thatic was net
done by YOUR Diretions. For it is moft unreafonable, that
YOU fhould undergo the imputation of the faults of my Con-
jetiures, fecing YOU canreceive fo fmall advantage of reputa-
tionby the fleight Obfervations of

T0UR  moft bumble and
moft faithful Servant

ROEERT HOOKE,.




Creatures, that we are motonly able to behold the
works of Nature, or barely to (ufkein our lives by
them, but we bave alfo the power of confidering,
S comparing, altering, affifting, and improving
them to warious ufes.And as this is tbe peculiar priviledge of bumane
Nature in general, [ois it capable of being [0 far advanced by the belps
of Art, and Experience, as to make fome Men excel others in their
f]_{r!@rmgjgﬂ;, and Deduttions,almoft as much as they do Beafls, By the
addition of fuch artificial Inftruments and methods there may be,in
fome mammer, a reparation made for the mifchiefs, and imperfetion,
mankind bas dyawn upon it felf, by negligence,and intemperance, and a
wilfil and fuperfiitions deferting the Preferipts and Rules of Nature,
wherehy everyman, both from a deriv'd corruption, innate and born
with bim, and from bis brexding and comverfe with men is wery (ulbjeél
to flipinto all fortsof errors,

The umje way which now remains for us torecover fome degree of
thofe former perfeltions, feems to be,by refiifying the operations of the
Senfe,tbe Memory.and Reafon, fince upon the cvidence phe ftrength,
the integricy, and the right correfpondence of all thefe,allthe light,
by which our altions are to be guided, i tobe renewed, and all our com-
mand over things 34 to be eflablifbt,

It is therefore moft worthy of our confideration, to recolledd their fe-
[everal defells, that [o we may the better underfland bow to fupply them,
and by what affiftances we may inlarge their power,and fecure them in
performing their particular duties.

As for the alions of our Senfes, we cannot but obferve them 1o bein

a many
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The PrEFACE
many particulars much outdone by thofe of other Creatures, and when
at befi;to be far [bort of the perfeciion they fcem capable of : And thefe
infirmities of the Senfes arife from a double caufe, either from the dif-
proportion of the Objelt tothe Organ,whereby aninfinite number of
things can never enter into them.pr elfe from error in the Perception,

that many things, which come withintheir reach, arenot received ina

right manmer.

The like frailties are to be found in the Memory 5 we often let many
things (lip away from us, which deferve tobe retain'd; and of thofe
which we treafure up, a great part i either frivolous or falfe ; and if
good, and _thﬂ'ﬁ'autmfj itber in traéi of time obliterated, or at beft fo
overwhelmed and buried under more frothy notions, that when there is
need of them, they are in vain [ought for,

T ke two main foundations being fo decei pable, it is nowonder, that
all the fucceeding warks which we build upon themgf arguing, comele-
ding defining.judging, and all the other degrees of Reaforr, are lyable to
the fame imperfection, being, at beft, eitber vain, or uncertain : Sothat
the errors of the underftanding are anfwerable to the two ather,, being
defebiive bothin the quarntity and goodnefs of its knowledge 5 for the li-
its, to which our thoughts are conft nd, are finallin refpectof the vaft
extent of Natureit felf 5 fome partsof it are too large to be compreben-
ded, and fame too little to be perceived.  And from thence it mif? fal-
low that not having a full fenfation of the Objefi, we muft be very lame
and imperfect in our conceptions about it , andin_ all the propofitions
which we build uponit 5 hence wedften take the thadow of things. for
the fubftance, fmall appearances for good fimilitudes, fimilicudes
for definitions; and even many of thofe, which e think_ to be the mof}
folid definitions, are: ratber expreffions of our own wifguided appreben-

Gans then of the true nature of the things themfelves,

The effells of thefe imperfeliions are manifefledin different ways,ac-
cording to'the temper and diffofition of the feveral minds of men, fome
they incline o grofs ignorance and flupidity, and others toa: pre-
fumptuous impofing on other mens Gpipions, and a confident dog-

matizing on matters, whereof thcre is no affuranceto be givern,
7hus
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Thus all the uncertainty, and miflakes of bunane afiions, proceed
either fron the narrownefs and zla'smfrf;,g;ir of eur Senfes, from ;L-f;.rf,fl;{lr,ép_
rinef3 or delufion of oxr Memory, from the confinement or rafbnefS of
ourUnderftanding, [0 that "tis nowonder, that our jawer over natu-
ral caufes and effecis is fo flowly inprov d, [ecing we are por only 1o
comtend with the ﬂﬂﬁ:a:r'a’{}- and ditticult y of the things wherean we work,
and think Jbut even the for ces of our own minds confpire to betray us:
Thefe being the dangers in the procefls of bwnane Realon, the rewmedics
of them all can only proceed from the veal, the mechanical, the ex-
perimental Flilofophy,which bas this adwantage over the Philofophy of
difcourfe and difputation,that whereas that chiefly aims at the fubtilty
of its Dedudiions and Conclufions | witkout much regard 1o the firfl
ground-work , which cught tobe well laid on the 5. nfe and Menory ;
ﬁ.‘r this intends the right ord ."fug .:._-_f'r.-',".;'.r.f: all.and the r;.'.q.’q.r}{,-__{ i",{:‘:",’.ffllll:'il"-
viceable to each other.

The firft thing to beundertaken in this weighty wark., is g watch-
fulnefs over the failings and an inlargement of the domiriion, of
the Senfis.

Zo which end it is requifite, firfl, That there bowld be a feripu-
lous choice,and a firiét examination, of the reality, confaricy, ‘and
certainty of the Particulars that we admit: Thiz is the firfi r.f,f'ﬁ where-
on truth is to begin, and bere the moft fevere, and imoft impartial dili-
gence, muft beimployed 5 the floring up of all, without any riginrd 1o
evidence or vfe, will enly tend to .ri:'rkm.-j.’: and confufton, " We mulf}
not therefore eftcem the riches of our Philofophical treafure by th¢ num»
ber omly, but ciefly by the weight:the moft vulgat Tnfiances are ot to
be neglebied.put above all, the moft ifkrultive are to be entertain il 5
the footfleps of Nature are to betrac d.nat only int her ordinary courle,
but when flbe feems to be put o ber [Riftsto make many doublings and
turnings, and to ufe fome kind of art in indeavouring to. avid. ony
difeovery,

The niext care o’ be taken, in refheciof the Senfes, is a Jupplying of
their infirmities with Inftruments, and, as it were, the adding of arcis
ficial Organs to the narural ; this in one of them Fas been of late gears

decorm-
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accomplifbt with prodigions benefit o all forts of ufeful knowledge , by
the intvention of Optical Glaffes. By the means of Telefcopes, there is
aothing fo far diltant but may be reprefemted toour view 5 and by the
belp of Microlcopes, there is nothing [o {mall, a5 to efeape our inqui-
7y 3 benge there i a rew vifible World difcovered to the underflanding.
By this means the Heavens are opert'd, and a vaft nimber of new Stars,
ond new Motions, arnd new Produfions appear in them, to which all the
antient Aftronomerswere utterly Strangers. By thisthe Earth it felf,
which Iyes [o neer us, under owr feet, [bews quite a new, thing toss, and
in every little particle of its mattery wenow bebold almoft asgreata
wariety of Creatures, @4 we were able beforeto reckon up in the whole
Univerfe it felf.

It feems nat improbable , but that by thefe belps the [ubtilty of the
compofition of Bodies, the firuéiure of their parts, the varioustexture
of their matter, the infiruments and manner of their inward motions,
and all the ather poffible appearances of things, may conieo be more

fully difeovered 5 all which the antient Peripateticks were contert 1o
comprebend in two general and ( unlef further explaind ) ufelefs
words of Matter and Form.Erom whence there may arife many admi-
rable advantages ovards the increafe of the Operative, and the Me-
chariick Kaowledge, to which this Age feems fo smwech inclimed, becaufe
we may perbaps be inabled to difcern all the fecret workings of Nature,
almoft in the fame manner as we do thofe that are the produtiions of
Art, and are manag'd by Wheels, and Engines, and Springs, that were
devifed by bumnane Wit.

T this kind I bere prefent to the World my imperfect Indeavours ;
which though they [ball prove no ather way confiderable;yet, I hape, they
may be in fone meafire ufeful to the main Defian of a veformation
in Philofophy,if it be only by fhewing, that there is not [o muchrequird
towards it any flrength of Imaginanion,or exabinefs of Method,or depth
of Conte mplation( though the addition of thefe;wbere they can be bad,
smufi needs produce a much more perfeli compofiure)as a fincere Hand,
and a faithtul Eye, 2o examine, and to record, the things themfelues

asthey appear.
And
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And 1beg my Reader, to let me take the boldnef3 to affure hini,
that in this prefent condition of kpowledge , aman fo qualified , as I
bave indeavoured to be, only with refolution, and integrity, and plain
inmtentions of imploying bis Senles aright may venture to congpare the re-
ality and the ufefulnef2 of bis fervices, towards the true Philofophy, with
thofe of other men, that are of much fironger,and more acute (pecula-
tions,that [ballnot make ufe of the fame method by the Senfés,

Thetruthis, the Science of Nature bas been already too long made

only a work_of the Brain and the Fancy » It is now bigh time that it
Jbould return to the plainnef’ and foundnef3 of Obfervations on ma-
terial and obvious things. It is faidof great Empires, That the beft
way to preferve them from decay, isto bring them back to the
firlt Principles, and Arrs, on which they did begin.  Zhe fame
3 undoubtedly true in Philofophy,that by wandring far away into invi-
fible Notions,bas almoft quite deflroy d it felf,and it can never be re-
covered, or continued, butby returning into the fame fenfible paths,
in which it did at firft proceed.

If therefore the Reader expecls from me any infallible DeduSions,

or certainty of Axioms, Iamto fay for my [elf, that thofe fironger
Works of Wit and Imagination are above my weak. Abilities ; or if
they bad not been [0, I'would not have made ufe of them in this pre-

fent Subjelt before me : Whereever be findsthat I have ventur'd at
any fimall ConjeCinres, at the caufes of the things that I have obforved,
Lbefeech bim to look_upor them only asdoubrful Problems,and uncer-
tain ghefles, andnot as unqueftionable Conclufions, or matters of un-

confutable Science ; Ihave produced nothing bere, with intent tobind
bis underflanding to animplicic confent ; I am fo far from that, that

I defire bim, not abfolutely to rely upon thefe Objfervations of my £yes,

if be finds them contradiéied by the future Ocular Experiments of fo-

ber and impartial Difcoverers.

As for wy part, Ibave obtained my end, if thefe my (mall Labours
fhall be thought fit totake up. fome place inthe large flock of natural
Obfervations, which fo many bands are bufie in providing, If 1have
comtributed the meanelt foundations whereon others may raife nobler
b Super=
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Superftrutures, Tam abundantly fatisfied § and all my ambition i,
that Imay ferve 12 the great Philofopbers of this Age , asthe makgrs
and. the grinders of my Glaffes did tome ; that I mayprepare and fur

il them with forne Marerials, which they may afterwards order and

e

manage with better skill, and to far greater advantage.

The next remedies in this univerfal cure of the Mind aré to be ap-
Jr'e.'jis;f to the Memory, andthey are to confift of fuch Dire€iions asmay
inform s, what things arebeft to be fror'd up for our purpofe, “and
which. is the beft way of fo difpofing them, that they may niot onlp be
kept in fafecy, but ready and convenient,to be at any time produc’d for
ufe, as occafion fhall require. But I will not bere prevent my felf in
what I may fay in another Difeourfe wherein 1 fhall make an at-
tempt to propofe forme Confiderations of the manner of compiling a Na-
siral and Artificial Hiftory, and of o ranging and regiftring its
Particutlars into Philofophical Tables, as may make them moftufeficl
for the raifing of - Axioms and Theories.

7 he laft indeed isthe moft hazardous Euterprize, and yet the mof}
necelfaty 3 and that is; to take fiech care that the Judgment and the
Reafon of Man ' which is the third Faculty to be repair'd and i
provd Y fbould recerve fiuch affiflance, a5 to avoid the dangérsto
which it is by naturemoft fubjeéi.  The Tperfections, which 1 bave al=
ready mention'd, to which it is lyable, do either belong to the extent,
or the goodnefs of its knowledge ; and bere the difficulty is the grea-
ter, leaft that whichmay be thought a remedy for the o fhould
prove deftructive to the other, leaft by fecking to inlarge aur fipiow-
Ledoe, we fhould render it weak - and wncertain; and leaft by being
too’ fcrupulons and exall about every Circumflance of ity we fbould
confinte andl [ireighten it too much, )

In bothibefe the middle wayes .are to be taken, mothing dsto be
omitted, and yet every thing to pafS a mature deliberation : - No
Tntelligence from Men of all Frofeffions, and quarters of the World,
o beflighted,andyet all 10 be fofeverely exa min'd,that there remaint
o oo \for doubt or - inflability 5 much rigour ini. aelmitting - much

frictnels in comparing,and above all, inueh lownels in debating, and
thynels
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fhiynels in determining, iz to be praflifed:  The Underftanding is to
order all the inferiour fervices of the lower: Faculties but et it isto
dothisenly as alawtul Malter, and mot as a Tyrant. ftmufl -not in-
croach upon their Offices, nor: take upon it felf the: employuients which
fl'c'f"-'m? to either of then, It mufl warch: the drregularitics. of the Sen-
J|" 5, but it mufi not g f-;.'u--c them, or ‘prevent their inforwration.’  Ie
;;wjrhwmlnc rmgr.., and difpolecf the bank; which is .I.Fln'..J‘lJ'.'P in the
Mesiory + but it muftde fure to makediftin€tion between the [ober and
well Lﬁul]{;.,h-:l. heap-, nn.f the extravaganc Idew's, and miftaken
Images ', which tbere it may farnetimes [ght wpon. - So-many are the
Finks,upon which the trne Philnfaphy J‘repl.*..n of mibich,if anyoue be loole;
orweak o the whole chainis in L:'nr rer of being diffole’'d 5 it #s o be-
gin with the Hands and Eyes, and to proceed on through the eﬁinrrj
3o be eontinued EIJ)' the Re. ‘Jrl‘ﬁ HOr B8 7t 10 ||r P IL-{J’{" bt to come about
1o the Hands and Eyes again, and fo, by a mrm..u.ﬂ palfage round
romone Facultyto anotber , it is to be maintained in life and firenpth;
a5 much asthe bady of man is by the circalacion of the blood throngh the
Jeveral parts of the body, the Arms, the Fet, the Lungs, the Heart, and th

Head.
¥ once this metbod were followed with diligence and attention, thereis
?Jr'f“'!fffi that lyes w ithin the power of buman Wit (or which is far more
effettual’y of buman faftry which we might not compafS ; e might
nit only bope for Inventions 10 equalize J'}ﬂ of {_n]“.n'n.« Cralileo,
Gilbert,Harvy, and of others, whofe Names are almoft loft, that werethe
Trventors of Gun-powder, the Seamans Compals, Printing, Ecching,
Graving, Microlcopes, &c.  but mulittudes that may far exceed them :
for even thofe difcoveries feem to bawe beenthe produis of ome fuch me-
thad, rh,-.r:-?b but imiperfeéi 3 What may mot be rf'mfln expidied fram it if
rburwg;-;‘ér profe cuited ? Tl!Llll}:q and contention of Arguments nonld
fmbr?m'n'ffjr;r.z1.1'!mu1'5; alltbe fine dreams of Opimions, and un-
verfal metaphyfical natures, wbich the lwwiryof fubtil Brains has de-
visd, winld quickly vanifb, and giveplace to folid Hiftories, Experi-
ments and Works, - And asat firfl, mankind tell by calting of the
forbidden Tree of Enowledge,fo we, their Pofierizy, may b fripart veftor'd
Iy

¥
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bythe fame way, not only by beholding and contemplating, butby ta-
{ting too thofe fruits of Natural knowledge, that were never yet forbidden.

From hence the World may be afftfied with variety of Inventions, new
matter for Sciences may be colleied, the old improv'd, and their ruft
rubb'd awayy and as it is by the benefit of Senfes that we receive all our
Skill in theworks of Nature,fo they alfo may be wonderfully benefited by
it, and maybe guided to an eafier and more exalt performance of their
Offices ; *tis not unlikely, but that we may find ot wherein our Senfes are
deficient, and as eafily find wayes of repairing them.

The Indeavoursof Skilful men bave been moft converfant about the
afftflance of the Eye, and many noble P roduétions have followed upon it ;
and from bence we may conclude, that thereis a way open d for advancing
the operations, not only of all tbe atber Senfes put even of the Eyeit felfithat
which has been already done ought not to contert ws,but ratber to incourage
us to proceed further, andto attempt greater things in the fane and diffe-
rent wayes.

Zis not unltkely, but that there may be yet invented [everal other
belps for the eye,as much exceeding thofe already found,as thofe do the bare
eye,fiich as by which we may perbaps be able to difcover living Creatures in
the Moon, or ather Planets, thefigures of the compounding Particles of
matter, and the particular Schematilms and Textures of Bodies.

And as GlafTes have bighly promoted our {eeing, fo "tis nat improba-
ble.but that there may be found many Mechanical Inventions to fmprove
our other Senfes, of hearing, (melling, tafting, touching. ‘Zssmot
impoffible to bear a whifper a furlongs diftance, it baving been already
done 3 and perbaps the nature of the thing wowld not make it more im-
poffible, though that furlong fbould be ten times multiplyd. And tbough
fome famous Authors bave affirm'd it impoffible to bear through the thin-
neft plate of Mufcovy-glafs 5 yet Tknow away,by which tis eafie enough
10 bear one [peak through o wall 2 yard thick. It has not been yet
thoroughly examin'd,pow far Otocoufticons may be improo'd, nor what
other wayes there may be of quickning cur bearing, or conveying found
through other bodies then the Air: for that that is nat the ontly medium,
1 can affure the Reader, that I bave,by the belp of a diftended wire propa-

gated
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pited the found'to'a very  confiderable diftance in an inftant, dr with a3
: ;'E‘f;?fi;{g{'}' afIf.F.t,'-{:_ a motion &5 that of f.f{{.{'-f., at J’a.':g& incomparably fatfier
then that, which at the fame time was propagated through the Air' s and
thisrot only in a ﬁr:u bt e, o direty bt in oné bereded T many
angles., il
Nor are the ather'three o perfect, but that'diligence, dttenrion, .m,.f
many mechanical mt'!rn"lnfch, mhay alfp bigh a’v rmpmwrf enr. . Far
Jmceibe fenfe of fmelling feénss' 10 be made by the fuwift patlage of the
Afr ¢ impregndeedl mith the freams and efftuvia‘of feveral adoriuss

 Bodies Y ‘through ‘the orifly meanders of the Nofe mbie furfaces are

coverd with a wery feufible nerve , and moiftned by'a tranfuda-
tion fromethe proceiius mamillares of. the Brain , and. fome ad-
joring glandules,  and by the moift fkeam ofithe Lungr_::., with a Liguor
comvenient for the reception of thofe effluvia and b . tbe adbefion and
miixing of thofe fleamns with that liquor.and thereby affeliing the nerve, or
perbaps by infinuating themfilves into the j ddces of the brigin, after the
j,:m.:' MUITIET 38 ! ﬁaw I H';r. ,fuﬂvn'ef.,’ l'::' --'cr?,.ﬂ.rum .'r:!..rf,m.;.\ ,;f't- Jf.l_!.’!‘j‘
of "Salt Iﬁpz,f? thres a;n"' the skint *ff‘ fFf., and Froms, Since, fﬂv .I'":-!."j.r;
(eems tobe made by fome fuch way, “tis mot nprobable, bt that bme fn,-
triyance, for maki ing a great quarntity of Air pafd q.ruc{ througbthe Nofe,
might as nuch promote :brfs of finelling, as'the any wayes bindrin "rﬁn‘
paffage does dull and di ofiroyit.  Se weral tryals, I have made,, both of
bindring and promoting thiz fenfe,and bave fuceéeded in fone ammmrm
expeliation ; and indeed to me .rr,f s capable of being tmprov'd for the

-« judpi the conflitutions of many Bodies, Perb aps we may th zr.::
Ty ol

d;ﬁlh ;Ha'ré;' (as otber Crestures Jeem 1o a J} what iz wh Jf i “.31 it poyfon ;
and in a word, what are the fecifick. properties of Bodies.

Tlere may be alfo fome other mechanical wayes foond ont , of fenfibly
pereciving the effluvia of Bodies ;. feveral Inflances of which, wereit bere
proper, Leould gtve of Mineral fleams and exbalations 3 and it feems mot
impaffeble, but that b ﬁ'ﬂ:' fuck wayes improved, may be :z‘rj“*"m-'r: 1, what
Minerals lye buried under the Earth, without the trouble to dig for them
fame things to confirm this Conjelure inay be found in Ag ricola, and :?hr
Writersof Minerals, fpeaking of the Fm tablesthat are apt 1o thrive, of
pine, in thofe fleams. : Whether
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[Whether alfo thofe fleams, which fecn to iffue out of the Earth, and
i with the Air  ( and [o toprecipitate fome aqueous Exhalations.phere-
with tisimpregnated ) maynot beby [ome way detetied before they produce
the effeld, feems bard todetermine 5 yet fomething of this kind Tam able to
difeover,by an Infirument 1 contriv'd to fbew all the minute variations in
shepreffure of the Air 3 bywhich I conflamtly find that before, and diring
she time of rainy weather, thepreffure of the Air is lef3, andin dry wea-
ther . but efpecially when an Ealtern Wind ( which baving paft over

waft tradis of Land is beavy with Earthy Particles ) blows, it is much
more, though thefe changes are varied according to very odd Laws,

The Inftrument isthis, [ prepare a preity Gipaccols Folt-head A B, with"
a {mall ftem about two ﬂu.:.mni 2 half long D €5 upon the end of this D
I put on 2 fmall bended Glafs,or brazen Syphon DEF (openat D, E and F,
but to be clofed with eement at Fand E, a5 occafion ferves) whofe ltemF
fhould be about fix or eight inches long, but the bore of it not above halfan
snch diameter,and very even s thefe Iix very {trongly together by the help
of very hiard Cement , and then fit the whale Glals ABCDEF into a long
Board,or Frame,in fuch ma nner,that almoft half the head A B may lye buri-
ed in a concave Hemilphere cut into the Board RS 5 then Iplacei foon
the Board RS, asis expreft inthe firft Figure of thefirt Scheme 3 and fix
it very firm and {teady in that polture, foas that the weight of the Mercrry
that is afterwards to be put into 1t;may not inthe leaft thake or ftir it 3 then
drawing a line XY on th Frame R T, fo thatic may divide the ball into
two equal parts, or that it may pafs, as ‘twere, throughthe center of the
ball. 1 begin from that, and divide all the reft of the Board towards UT
into inches. and the inches between the 25 and the end E(which need not be
above two or three and thirty inches diftant from the line X ) 1 fubdivide
snto Decimals ;. then ftopping the end F with foft Cement,or foft Wax, Lin-
vert the Frame, placing lhc[iwud downwards, and the Orifice E upwards 5
and by it, witha fmall Funnel, 1 fill the whole Glafwith Quickfilver ; then
by ftopping the fmall Onifice E with my finger, 1 oftentimes erelt and invert
the whole Glafs and Frame,and thereby free the Quickfilver and Glafs from
all the bubbles or parcels of lurking Air 3 then inverting it as before,Tfill ie
top full with clear and well firain'd Quickfilver, and having made ready a
fall ball of prety hard Cement, by heat made very foft, I prefit into the
hole E, and thereby ftop it very faft’; and tofecure thisCement from flying
out afterward,l bin-.ir over it a piece of Leather,thatis fpread over in the in-
fide with Cement, and wound abourit whilft the Cement is hot: Having
thus faftned it; 1 gently erect again the Glafs after this manner : 1 firft let the
Frame down edge-wayes, till the edge R ¥ touch the Floor, or ly horizon-
tal ; and thenin that edging pofture raife the end R §; this 1 do, that if
there chance to be any Alr hidden in the {mall Pipe E, it may alcend into the
Pipe F, and notintothe Pipe D C Having thus erected ir, and hung it by

the hole Q, or fist it perpendicularly by any other means, [openthe end F,
and
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and by afmall Sypben Idraw out the Aerenry fo tongseill 'find the furface of
it AB in the bead rotouch exadly the line X Y5 - at which time I immedi-
ately tike away the Spphon, and if by chance it be nun fomewhar below
the line: X ¥, by pouring ingently a- little #ferciry atF, Traile it again to
its defired height , by this contrivance I make all the fenfible rifing and fal-
ling of the ﬂ:ﬁ:r‘mrj to be vilible inthe furface of the .rIL_'n-urJ in the E“-'i[u;- Fy
and fearceany inthe head AB. But becanfe there really is fome fmall
change of the upper furface alfo, 1find by feveral Obfervations how much
it rifes inthe Ball, and fallsin the Pipe F, to makethe diftance between the
awo furfaces aninch greater then it was before ; and the meafure that it
falls inthe Pipe isthe length of the inch by which T am.to mark the parts of
the Tube F, orthe Board onwhichit lyes, intoinches and Decimals: Ha-
ving thus jultned and divided it, I have a large Wheel MN O P, whofe
outmoft limb is divided into two hundred equal partss this by certain fmall
Pillars is fixt on the Frame RT, inthe manner expreft in the Figure, In
the middle of IEI:'IE._, on the back ﬁda.'; N a cConvenient frame, is |1|-L:|.|;-|;{I a (mall
Cylinder, whofe circumference is equal to twice the length of one of thofe
divifions, which I find anfivertoan inchof afcent, or defent, of Mercury :
This Cylinder I,is movable on a very fmall Needle. on the end of which s
fixt a very lightIndex K L, all which are fo pois'd on the Axis, or Needle,

+ that no part s heavier then another @ Then about this Cylinder is wound a
fmall Clew of Silk, with two fmall (teel Bullets at eachend of it G Hs one
of thele, which isfomewhat the heavier, ought to be fo big, as freely to
move toand fro inthe Pipe F's by means of which contrivance , every the
lcalt variation of the heighe of the Mereury will bemade exceeding vifible
by the motion to and fro of the fmall Index K L,

But this is but one way of difcovering the effluvia of the Earthmixt
with the Air ; there may be perbaps many otherswitnef3 the Hyg rofcope,
an Inflrument whereby the watery fleams wolatilein the Air are difecerned,
whichthe Nofeit felf is not able to find, This I bave deferibd in the
following Traét in the Defcription of the Beard of a wild Oat. Otbersthere
are;may be difcovered both bythe Nofe , and by other way:s alfo,  Thus
the {moak of burning Wood is fmelt, feen, and [ufficiently felc by the
eyes: Zhe fumes of burning Brimitone are fimele and difcovered alli
by the defiraying the Colours of Bodies , asby the whitening of a red
Rofe : Andwho knows, but that the Indufiry of marf, following this me-
thod,may find out wayes of improving this fenfe 1o as great o degree of per-
feGlion as it s in any Animal, and perbaps yet bigher,

"Z13 not inprobable alfo.put that our tafte may be very much improv'd,
eitler by preparing our taft for the Body, as, after eating bitrer things,
Wine,or other Vinous liquors, aremore fenfibly tafled 5 or elfe by pre-

paring
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paving Bodies for ourtafi; as the diffobving of Metals with acid Liguors,
make them taflable, ‘which were befire altogether infipid 5 thus Lead be-
comtes. {weeter then Sugar, and Silver more biter then Gall,x Copper
and Iron of mofl loathfome tafls. ' And indeed the bufinéf3'of this fenfe
being to difcover the prefence of diffolved Bodies.in . Liquars it on the
Tonguepringeneral to difecver that afluid body bas fomie folid body difol'd
in it, and what they are; whatever contrivance makes this difcovery
improves this fenfe. In tbis kind the mixtures of Chymical' Liguors af-
ford inany Taftances ; @5 the fieet Vinegar that '@ impregrated with
Lead may be difrovered 1o be fo by the affufion of -a litle of an Alealizate
folucion : ' The bitter liquor of Aqua fortis and Silver may be difeover'd
to be (,r').:rg'd’ with that Metal, :rﬂ.r f_{‘:l.frg;{ in it Jone jlﬁ:iﬁ' of Capper :
Zis not improbable alfo,but there maybe multitudes of other wayes of difeo-
vering the parts diffolo &, or diffoluble in liguors and what is this difco-
very but a kindof fecundary rafting,

*Tis not improbable alfo,put that the fenfe of feeling may be bighly im-
Fr[:x,-';!; for that .Eryfﬂg i I.I';-’.?;'JI'E' that jh‘.{;fﬁ nf the more grols m..f rabult
motions of the Particles of Bodies, feems capable of being improv'd and
ﬂ;};'ﬁl-j TEry many wayes. 7 hus for the (ﬁﬂh{!{!ﬂﬁ.‘%fﬁf of Heat and Cold, the
Weather-glafs and Thermometer, which Ihavedeferildinthis follow-
ing Treatife, do exceedingly perfeli ity byeac of whichthe leaft varia-
tioms of beat or cold, which the moft Acute fenfe is ot able to diftsngeifb,are
manifefled | Thisis oftentimes further promoted alfo by the belp of ‘Burn-
ng-glafles,and the like,which colle&t and unite the radiating beat. Thus
the roughnets and fmoothnefs of a Bodyis made murch wore - fenftble by
the bel of a Microlcope, then by the moft tender and delicate Hind,
Perhaps, a Phyfitian might, by feveral otber rangible proprieties, difcover
the confittution of a Body as well as bytbe Pulfe, - Fdo but infiancein
thefe.to fhew what Poffebility there may be of many orbers, and what proba-
bility and hopes there wereof finding them.if this method were folfowed';
for the Offices of the frve Senfes being to deteli either the fubtil and curi-
ous Motions propagated through all pellucid or perfeéily homogeneous
Baodies 5 - Or the more grofs, and vibrative Pulle communicated through
the Air and- allother convenient mediums,mhether fluid or folid = O the
effluvia
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effluvia of Bodies diffolv’'d in the Air ; Or the particles of badies dif=
folv'd or diffoluble iz Liquors, or n‘.-e more quick and violent (ha-
king motion of heat in all or any of thefe: whatfocver does any wayes pro-

* uote arry of thefe kinds of criteria, dves afford a way of improving foune
one fﬁ,}? And what o multitude of thefe would a delizent Man meer
with in his inquiries 2 Andtbis for the helping and promoting the fenfi-
tive faculty only.

* Nexs,as for the Memory, or retentive faculty, we may be fufficiently -
infirulled from the wrirten Hiftories of civil aétions, what great affi-
ﬂ.-mrf may be ﬂf?ﬂﬂrﬂ’ﬁ]’ the :'rﬁ'.rr.w:y, in the ;;:.r.wﬂiﬁ‘frg: o rrri:f;.lg .!j_'ﬁ:ﬁg ob-
fémﬂéff natural operavions. [f a Pfyﬁrinﬂ be therefore accounted the
more able in bis Faculty, becanfe be bas bad long experience and prafice,
the remembrance of which, though perbaps very imperfeét, does reculate all
.F;;s nﬁcr ;IfTrms 5 What rr.wtrr."t !'Jf!t* Iﬁdﬁyﬁf n,l'—t.&ri' W3, IFJ.TI‘ f’:#ﬁ- ot o !.'i!{]i

. a perfelt regifter of his own experience ,.Ewr is grompold with the experience
of many burtdreds of years, and many thoufands of men.

And though of Inte , men, beginning to be fenfible of this convenience,
have bere and there repifirad and primted fome few Centurics, yet for the
maft part they are [ét down very lamely and imperfeéily, and, Ifear, many
times ot [o truly, they feeming, feveral of them, to be defian’d more for
Oftentation then publique ule » Forynot to inflance,that they do,for the
moft part omit thofe Experiences they bave made . wherein thely Patients
bave mifcarried,jt is very eafic to be perceiv d that the oy db all along hyper-
bolically exol their omn Prefcriptions, and vilifie thofe of others. ~ Not-
withflanding all which, thefe kinds of Hiflories are genrally eficent d ufe-
ful, even tothe ableft Phyfitian.

What may not be expeied from the rarional or deduétive Faculty
that s furnifbt with fiech Materials, and thofe o readly addpted, and
vang'd for ufe,that in a moment, as ‘twere, thoufands of Tnflances, ferving
for the illultration,determination, or invention, of almoft any inguiry,
may be reprefented even tothe fight 2 How neer the nature of Axioms

muft allthofe Propofitions be whichare examin'd before fo many Wit-
nefles?  And bow difficult will it be for any, though never {5 fubtil an er-
ror in Philofopby, o fcape from being difcover'd, after it bas indurd the

touch, andfo many other ’[':I'}JES . d What
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What kind of mechanical way, and phyfical invention alfo s there re-
quir'd, tbat might not thisway be found out 2 The Inyention of awayto
find the Longitude of places is eafily perform'd, and that to @ great per-
feftion as isdefir'd, orto as great an accuratenels s the Latitude of
places can be found at Sea; and perbaps yet alfo to a greater certainty
then that has been bitherto found, as I [ball very [peedily freely manifefl to
theworld  The way of flying in the Air feems principally unpratiicable,
by reafon of the want of firength in humane mulcles 5 if therefore
that could be fuppli it were,l think , edfie tomake twenty contrivances to
perform the office of Wings ¢ What Attempts alfo I bave made for the
fupplying that Defect, and my fucceffes therein, which, I 1hink., arewholly

sewyand not inconfiderable, I (ballin anotber place relate.

"Tia not unlikely alfo, but that Chynmifts, if they followed thia method,
might find out their fo much fought for Alkaheft. Whatan univerfal
Menftruum , which diffolves all fortsof Sulphureous Bodies, Thave
difcoverd ( which bas not been before taken noticeof as fuch ) Thave

hewn in the [oateenth Obfervation.

What a prodigious variety of Trventions in Anatomy. bas this latter
Age rrﬁ;lm?ﬁl, even inour own Bodies,in the wery Heart, by which we live,
and the Brain,which is the feat of our kpowledge of atber things witngfs
allthe excellent Works of Pecquet, Bartholinus, Billius, and many
athers ; and at bome, of Dofior Harvy,Dottor Ent,Dodtar Willis,Doétor
Gliffon.  JnCeleftial Obfervations we bave far exceeded all the An-
tients,cven the Chaldeans and Egyptians themfelves, whofé vaftFlains,
high Towers,and clear Air, ded not give them o great adoantages over
us, as we bave over them by our Glafles. By the belp of which, they bave
been very mucch outdone bythe famous Galileo, Hevelius, Zulichem ;
and our own Courtrymen, Mr. Rook, Doétor Wren, and the great Orna-
ment of our Church and Nation,tbe Lord Bifhop of Exeter, And to fay
aomore in Aerial Difcoveries, there bas been a wonderful progrefSmade
by the Noble Engine of the moft Uluftrious Mr. Boyle,wbom 2 becomes
e to mention with all honour, not only as my particular Patronfuet asthe
Patron agf l’hﬂﬂibph}' it ﬁf:f_; ﬂ'fﬁffl'[i'lkm.rﬂ:}' eﬂty increafes fl"j bis La-
bours, and adorns by bis Example.

The
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The g::m’ ﬁ:crq'? t?,"_cl!rf !i‘:_',l";_' great Men,and many athers, and the sow
feemingly great obvioulnels of mofl of their and divers other Irrventions,
which from the beginning of the world bave been, as 'twere, trod on, and
yet ot rinded till thefe laft inquificive Ages ( an Argument that there
may be yet bebind miltitudes of the like ) puts me it mind torecommend
ﬁ.rcb Studies,and the profecution of them by fiech methads, tothe Gentlemen
of our Nation,whofe leifure makesthem fit to undertake, and the plenty
of their fortunes toaccomplifh, extraordinary thingsin this wa 1y, And [
do not onlypropofe this kind of Experimental Philofophy as amatter of
bigh rapture and delight of the mind, but even @5 a marerial and fenfi-
ble Pleafure, - Sowafl is the variery of Objefts mbich will come undor
their Infpections, fo many different wayes there are of handling them, fo
great is the faristaction of finding oirt new things, that I dare compare
the contentment which they will injoy,not oply to that of contemplation,
but even to that which moft men prefer of the very Senfes themfelves,

And if they will pleafe to take any incouragement from (b mean
.ﬂ,ri‘:f ﬁj Irﬂ]l}ff:f&ﬁ -L".f.i'.-li’li‘l.-ﬂ'-l'l'-" § a4 -l'.'l'il'fl.l'f-t'j Epaw wmy owe f@'.'f'f'fr'f;{fj I carnt
affure them,without arrogance, That there bas mot been any inguiry or Pro-
blem in Mechanicks, that I bave bithertopropounded to my felf, but by a
certain metbod ( which I may on fome other opportumity explain y 1 have
been able prefently to examine the poffibility of it ;. and if fo, as eaftly to ex
cagitate divers wayesof performing it : And indeed it s polfible todo as
much by this method in Mechanicks, asby Algebra canbe perform'din
Gtﬂﬁtl:r}r. Nor can I at all doubt, but that the fame method is as ap-
plicableto Phyfical Enquiries , and as likely to find and reap theuce as
plesttiful a.crop of Inventions 5 and indeed there foems to be no [ubjeét fo
barrenbut may with thisgood busbandry be bighly improy d.,

Zoward the profecution of this method in PhyficalsInquiries, I haye
bere and there gleaned up an bandful of Obfervations, in the colleSion of
mnoft of which Imade ufe of Microlcopes, and fome ather Glafles and In-
ftruments that improve the fenfe 5 which way I bave berein taken , not
that there are not multitudes of ufeful and pleafant Obfervables, yet ncol-
leied,obvious enugh without the belps of Art , but only to promote the ufe
of Mechanical belps for the Senfes.both in the furveying the already vifible
World,
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World, and {or the difeovery of many otbers hitberto unkaionn, and to make
us gvith the great Conqueror to be affefied that we bave not yet overcome one
World when there are (o many others 1o be difcovered, every confiderable
improvement of Telelcopes or Microlcopes producing new Worlds and
Terra-Incognita’s to our view.

The Glaffes I ufed were of our Englifb make,but though very good of the
kind, yet far [bort of what might be expeéied, could we once find a way of
making Glaffes Elliptical, or of fome more true fhape 5 for though both
Microfcopes, and Telefcopes, as theynow are, will magnifie an Objelt
about a thoufand thoufand times bigger then it appears to the naked eye ;
yet the Apertures of the Objeci-glalfes are fo very fmalltbat wery few Rays
are adwmitted, and even of thofe few there are fo many falfe, that the Objelt
appears dark and indiftinét : And indeed thefe incomveniences are fuch,as
feemn infeparable from Spherical Glaffes, even when moft exaltly made;but
theway we bave hitherto made ufe of for that purpofe is fo Empgpffﬁ,fbﬂirbgu
may be perbaps ten wrought before one be made tolerably good, and moft of
thofe ten perbaps every one differing in goodhef3 one from ansther, which s
an Argument that the way bitherto ufed is,at leaflvery uncertain. So that
thefe Glaffes bave a double defeti;the ome,that very few of them are exatily
true wrought 3 the other, that even of thofe that are beft among them, none
will admit a [ufficient number of Rayes to magnifie the Objeéi beyond a
determinate bignefS.  Againft which Incorveniences the only Remedies I
bave bitherto met with are thefe.

Firft, for Microfiepes ( where the Objet we view is near and within our
power)the beft way of making it appear bright in the Glafsisto cafta great
quantity of light on it by means of cenvex glajfés,for thereby shough the apér-
ture be very imallyet there will throng in through it fuch oultitudesthat an
{']'h-jt.ﬂ' will 11}' this means indure to be :11,15;"”?5‘;!5 much again as it 'I.lr'_l.':ll.I|:l
be withour it. The way for dtl'ln:_; which is this ; I make choice ot fome
Room that has only one window open to the South , and at about three or
four foot diftance [}mm this Window,on a Table, T place my Micrefcape, and
then o place either a round Globe of Water, or a very deep clear phawo con-
vex Glafs { whofe convex fide is turn'd towards the Window ) thatthere

is a great quantity of Rayes colleéted aud thrown upon the Object: Orif
the Sun fhine, I place a fmall piece of oyly Paper very near the Object, be-
eween that and the light 3 then with a good large Burning-Glas1 fo colled
and throw the Rayes on the Paper;that there may bea very grear quantity

of light pafs through it to the Object 5 yetT o propor tion that light, that e
may
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may not Ginge or bumzthe Paper.  Inftead of which Paper there may be
made ufe of a fmall picce of Looking-glajs lage . oue of whole (ides is made
rough by being rabb'd on 1 flac Tool with very fine Yand, chiswill, if the
heat be léifurely calt on i, indure amuch greaterdegree of hear, and con-
fequently very much augment a convenient light, =By all which means the
light of the Sun, or of aWindow, may be fo calt on an Obijeét. atto makeit
twice as light as it would otherwile be without it, and thar withour any in-
convenienceof glaring, which the immediate light of the Sun isvery AL O
ereate in molt Objedts; for by this means the Tight isfo ¢ nally L[";i:.uEL'd,
that all partsare alikeinlightned 5 but when the immediate Fight of the Sun
fallsonit, dhereflexionsfrom fome fow partsare (o vivid, that they drown
the appearance of all the other, and are themlfelves alfo, by reafon of the in-
cquality of high, indiftindt, and appear enly radiant fpots.

Butbecavte the light of the Sun. and alforhar of 1 Window, isina conti-
nual variarion, and o many Objects cannat beview'd long cnough by them
o h:ﬂ'imllglﬂj' examin'd ; belides that , oitentimesthe Weather & fo dark
and cloudy, that tor many dayes together nothing can be view'd : And be-
caufe allo there are many Objeéts ta be mee with 1o the night, which canoat
fo conveniently be I-u:rt perhapsaall the day, thereforeto procure and cafta
{ufficient rantity of fight o an Cbjedtin the nighr, 1 thought of, and often
ufﬂd_dﬁsbqixpcdlml.

Iprocur'd me a fmall Pedeftal . fuch asis defirib'd dnthe fifth Figure of
the firlt Scheare on the fuall Pillar A B, of which were two movable
Armes €D which by meansof the Screws F F. Tdoukd Bx in any pare of
the Pillans. on thewndermolt of thiete |l plac'd a pretty Targe Globeof Glak
G, fill'd with excecding clear Brine, {tope, inverted, and fixt in the mannex
vifible inthe 'Figur:: ; out ‘of the fide 'of which Arm 1:11:.':1-1-;|.;-.1 anothier
Arm H, with many joynts 5 to theend of which was fafined a deep plain
Convex glifil; whieh by meansof this Arm could be moved o and fro, and
fixtinany pofture.  On the upper Arm was placed a fimall Lamp K, which
could be 30 mov'd upon the endof the Arm | asto befer ina fic pofture to
giw; i .IJ. ﬂuuug,la the Ball : E-}' I'!IL'..'IJH- l..ill thus Illﬂ'l'l.hul..li[ :]ul},' pl.—m';l 5 @5 s
exprel} in the Flgltr::; with the fmall Hame of a Lamp may be cafk as great
and convententa light on'the Objedtdst will well '!nc}!un-;:md being always
conftant, and to be had 3t any time, | foumd molt proper: for dr.-nviugt’ﬁc
reprefentations of thofe fmall Objeéts 1 had occalion to obferve,

Noweof all which ways (thoughmuch beyond any other hitherto made
ule of by.any 1 know, ) do afford a fufficient help, but after a cerain
degree of magnifying, they leave usagain in the lurch..  Henceir were very
delirabley that fome way were thought of for making the Objeft-glafs of
fuchi a Figurc aswould conveniently beara large Aperture,

As for Telelcopes, the only improvement they feem capable of, s the
ancreafing of their length ; for the Objel being remote, there i no thought
of giving it a greater light then it bas ;  and therefore to angment the
Aperture, the Glaf? mufi be ground of a wery large fphere : for, by that

mearis,
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meansithe lenger the Glaf be, the bigger aperturewill it bear,if the Glaffes
be of an equal goodwefs in their kind. . Therefore a fix will indure a
much larger Aperturetben athree foot Glaf s and a fixty foot Glafd will
propartionably bear a greater Aperture then a thirty,and will as much ex-
cel it alfo asa [ix foot does athree foot, as 1 have experimentally obferv'd
in one of that length madeby Mr. Richard Reives Pbere at London,
which will bear an Aperture above three inches over, and , yet make
the Cbjeét preportionably big and diftinti 5 whereas there are very
few thirty foot Glaffes that will indurc an Aperture of more then twoin-
chesover.  So that for Telefcopes ; fuppofing we-bad a veryready way
of making their Objeci Glaffes of exaéily [bherical Surfaces, we might, by
increafing the lengthof the Glaf3, magnifie the Objeit 1o amy affignable big-.
nefs. And for performing both thefe, 1 ¢annot imagine any way more ea-
fie,and more exaéi, then by this following Engine by means of which, any
Glaffes,of what length foever,may be fpeedilymade.Jt feemns the oft eafie;
Becaufe with one and the [ame Tool may be with care ground an. Objet
Glafs, of any length or breadth requifite; and that with very little.or o
trouble in fitting the Engine , and without much skill in the Grinder.
It feems to be the moft exafi, fortothe very laft flroke the Glafs does
regulate and refiifie the Tool toits exaéi Figure s andthe longer o 'more
the Tool and Glaf? dre wrought togetber', ‘the more exalt will bath of them
be of the defir d Figure.. Further, the motions of the Glaf3 and Tool do
fo erofd- each ather ;- that there is mot orie"point of eithers Surface ut has
thoufands of crof? motions thwarting it , fo, that,there can be. mo Rindgf
Rings or Gutters made either in the Tool or Glafs. g0

The contrivance of theEngine is, only to maketheends of twolarge
Marelrile fo tomove . that the Cénters of them may be at any convenient
diftance afunder , and that the Axis of the Mandrile lying bothin the fame
p];lin lu'u{hn;"d, may meet eachother in any nli;guuhlt Rllgll‘ 3 boch which
requilites may be vt:?' well perform'd by the Engine ideferib'd in the thind
Figure of the firft Scheave : where A B lignifies the Beamof aLath fixe per-
pendicularly or Horizontally, € B thewwo Poppet heads, | fixt oy abpubrwo
foot diltance, EF an Iron Mamdril,whole tapering neck Eruns in amadape-
ed tapering brafs Collar ;. the other end Eruns on the point of aScrew G
ina convenient place of thisis faftned H a pully Wheeloand intothe end of
it,that comes through the Poppet head C, 15 ferewed a Ring of a hellow
Cylinder Ky or fome other conveniently fhap'd Tool, of what widenes fhall

lll_'
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b= thought moft proper for thecize of Glafles, about which it is to be im-
ploy'd : ‘As, tor Objelt glafles, between twelve foot and an hundred foot
long , th: Ring may be about fix inches over, or indeed fomewhat
more for thofe Tonger Glafles. ' Tt waoiild. bé convenient allo ., and not
very.chargeable, to have four of five feveral Toolss g one for all Glafies
betweenan inchand a foot, one for all Glalles berween a foot and ten foor
long, another forall between ten and anhundred,a fourth for all berween 2
hindred ‘and a' thoufand foor long 3 and if '‘Curioficy (hall ever proceed fo
far,one for all lengths between a thoufand and ren thoufand foot long 5 for
indeed the prigeiple is fuch,thar fuppoling the Bdewdrils well made,and of a

nd |¢I1gr£, and fippofing great care be! ufed in working and polifhing
them,[lec noreafon but thar 3 Glaks of athoufand,nay of ren thoufind foor
long, may be as well madeasone of tens for the reafon is the lfmu:_.llirpujum.;
the Mandrils ind Tools be made fufficiently firong, (6 thae they cannot
bends and l‘ﬂppﬂﬁhs the Glafz, out of which they are wrouglit, be capable
of [0 great a regularity inits parts asto refraction:. this hollow eylinder K
isto contain the Sand, and by being drove round very quick ro and fro by
means of a imall Wheel.which may be mov'dwithones toot, ferves to prind
theGlals:' The other Afawdril is thap'd like. this, ‘but it hasan even neck in-
ftead of ataperone,and runs in a Collar, that by the helpof a Serew,; and a
joynt made like M in the Figure, it can be ftill adjuftned o the wearing or
wafting neck : dnto the end of this Aemdril is ferewed a Chock N, onwhich
with Cement or; Glew is faltned the piece of Glafs Q: that isto be form'd s
themiddle of whichGlals istobe plac'd jult.onthe edge of the Ring, and
the Lach O Pis to,belet and fixe. (bymeans of eereain pieces and {crews,
the manner whereof will be {uficiently cvidenc'd by the Figure ) in fuch
an' Angle asis requilite tothe forming-of fucha Sphere as the Glafs is de-
fign'd tabe of 5. the geometrical ground of which being fufficiently plain,
though not heeded before, 1 lhally for brevitics fake, pais over. ThisJalt
Mardrilis tobe made by means of the former, or fome other Wheel ) 1o
runt round very fivift- alio, by which pwacrols motions the Glafi cannot
chuie { ifocare be usd )  bug be wropght into a moilt exadly fpherical
Surfaké. ] &

But becaufene are certaing from the Laws of refraétion . ( hich I
I bage experimentially found tobe fo.by ani Dnftrument 1 [hall prefently de-
feribe) . that the lines, of the angles of Incidence are. proportio-
mace tothe lires of' the anglesof Refraftion, therefire if Glaffes could
be madeof thofe Rind of Figures, ar, fome othir, fuch asthe mofl incompa-
rable Des Cartes bas invénted, and demonfirnted in bis Philofophical and
Matbematical Works,we mipht bope for a mith sreater perfeiion of Opticks
then can be rationally expelied from [pherical ancs; for though.c zteris pa-
. ribus, ne find, that the larger the Telefcope Objeci Glaffes are, and the
Jorter thofe of the Microlcope, the better they itagifie, yor bih of thei,
befue
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beficls fich determinate dimenfions , are by certain inonveniences readred
mmjéﬁa! s for &t willbeexceeding difficulr 1o make and manage a Tube
aboe an hundred. foot long,,: and it will be as difficult to inlighten an
Objeét e then an bundred part of an inch diftant from the Objeéi Glafs.

1 have ot as yet made any attempts of that kind, thaugh I kaow two or
three wayes, which, as far as I have yet conlidered, feem wery probable;and
may invite me to make a tryalas foon as I hixve an opportunity, of which I
way bereafter perbaps acquaint the world, Tathe Interim, I [ball deferibe
the Infrument Teven now mention'd, by which the vefraétion of all kinds
of Liquars may be moft exalily meafur'dy, therely to give the curious an
opportunity of making what further tryals of that kind they fball think.
requifite to any of their imtended iryals | and'to let them fee that the laws

of Refratiion are not only notional.

The Inftrumient confifted of five Rulers ; or long picces placed together,
after the manner expreft in the fecond Figure of the firft - Sobeme , where
A B 'denotes a ﬂrr;;]g[:n: picee of wood about fix foot and two inches long,
abour three inches over, and an inch and half thick ; en the backfideot
which was hung afmall plummet by a line ftrerche from top to'bottom, b
which this piece was fet cxaftly upright,and fo very firmly Err:, in rh:mﬁ
dle 'of this was made a hole or center, intowhich one end of a hollow cy-<
lindrical brafs Box CC, fafhion'd asTfhallby and by deferibe’, wasplacd,
and could very eafily and truly be movid to and'fro the other end of this
Box being put into, and moving in, a hole madein a {mall army B2 inta
this hox was faftned the long Fuler EF, about three foot and three or four
inches long, dnd at three foot from the above memion’d Centers P Powas
o hole E, cut through, and crofé' dwith two fmall threads; and attheendof
it was fixt a fmall fight G, and on the back fide of ir was fixa fmall Arm H,
with a Screw tofix 1t in any place on the Ruler LM 5 this Ruler LM was
moyv'd on the Center B ( which was exaétly three foot diftance from the
middle Center P and a'line drawn through the middie ofiit LM, was
divided by a Litie of cords into fome fixty degrees,and each degree was fub-
divided into minutes, fothat putting the crofs of the threadsinE upon any
partof this divided line, 1 prefently knew whar Angle the two Rules &
and EF made with each other, and by turning the Screw. inH, I could fis
them in any pofition, The other Ruler allo R § was made much after the
fame manoer, only it was not fixt to the hollow cylindrical Box, bur,by means
of twa imall hmg Armes of Ears, it mov'd on the Centers of it 5 thisalle;
by mieans of the crofs threadsin the hole§, and by a Screws in K, could be
faltned on any divifion of another line of cords oij the Gme radivs drawn'on
NO. And [‘{n by that means, the Angle made by the twoRulers, A B and
RS, was alfo known. The Brals box €C in the middlewas hap'd very
much like the Figure X, that is, it wasacylindrical Box (toppd ¢ ofe at el
thier end,off of whicha part both of the fides and botromes was cur out,
that
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that the Box, when the Pipe and thar was joyned toit, waould contain the
Water when fill'd half full, and would likewile, without running over, in-
dure o beinclin'd to an Angle , equal to that of the greateft refraion of
Water, and no more,without running over. The RulerE F was fige very-falt
to the Pipe V; fothat the Pipe V diretted the length of the RulerE F, and
the Box and Ruler were mov'd on the Pin TT, b as to make any deff-
rable Angle with theRuler AB. The bottom of this Pipe V was ftop'd
with a fmall piece of cxactly plain Glals , which was placd exaétly per-
pendicular tothe Line of diredtion, or Axis of the Ruler E F. The Pins
alio TT weredrill'd with fmall holes through the Axis and through thofe

holes was (tretche and faftned a fmall Wire.  There was likewile a fmall

Pipe of Tin loolly put onupon the end of V, and reaching downto the

bight G5 the ufeof which was only ro keep any falle Rayes of light from

palling through the bottom of V, and only admitting fuch to palsas pier-

ced through the fight G: Al things being placed together in the manner

defcrib'd in the Figure ; thatis, the Ruler A B being fixe perpendicular, I

fill'd the Box CC with Water, or any other Liquor, whole refraction]in-

tended to try , till the Wire paifing through the middle of it were juft co-

vered : then I moved and fixe the Ruler F E at any affignable Angle,. and

placed the lame of a Candle jult againft the fight G : and looking through

the fight I, I moved the Ruler R § to and fro, till I perceived the light paf

fing tirmrgh G robe covered, as ‘twere, or divided by the dark Wire pal-

fing through PP: then turning the Screw inK, I fist it in that polture :

And through the hole $, Iobferved what degree and part of it was cut by

the crob threadsin 8. And thispave me the Angle of Inclination, APS

anfwering to the Angle of Refraétion BPE : forche furface of the Liquor

in: the Box will be alwayes horizontal , and confequently AB will be a

perpendicular to its the Angle therefore A PS will meafure, or be the

Angle of Inclination in the Liquor 3 next E P B muft be the Angle of Re-

fia iUI'L,.rl’J:I' the ﬂ:]} that i':-:lﬂl;:s l|::|1'|:|1.|.§{1| the J'i'l‘.:lll.' G, E'.JLI.:.suHﬂu E1:_-r[1¢r;|,lj|_1“-

larly through the Glafs Diaplragme at F, and confequently allo perpendi-

cularly through the lower furface of the Liquor cont iguous to the Glafs, and

therefore ufiersno refraction till it meet with the horizontal furface of the

Liquer in C C, whichis determined by the rwo Angles.

By means of ‘this Infirument I can withlittle trouble, and 2 very
Jmall quantity of any Liquor, examine, moft accurately, the refrattion
of i, not only for one inclination, but for all; and therehy am inabled
to make very accurate Tabless feveral of which Thave allo experimentally
made,and find, that Oyl of Turpentine has a much greater Refrattion
then Spirit of Wine, though it be lighter 5 and that Spirit of Wine
bas a greater Refratiion then Water, though it be lighter alfo 3 but that
fale Warer alfo has a greater Refrallion then frefh, though it be heavier s
but Allum water bas a o8 refration then common Warer, thongh bens
wier alfo.So that it feeins,as to the refration made in a Liquor,the f peal-

f fick
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fick gravicy 3 ofmo efficacy.By this Ibave alfo foundthat look. what pro-
portion the Sine of the Angle of oneInclination has to the Sine of the
Angleof Refialtion, correfpondent toit, the (ame proportion bave all
the Sines of atber Inclinations to the Sines of their appropriate Refrattions,

My way for meafuring how mucha Glafé magnifiesan Objelt, placd ata
convenient diftance frommy eye,is this. Having retifi'd the Mfcrefcope, to
{ie the defird Objeét through it very diftinétly, at the fame time that I ook
upon the Objett through the Glafs with one eye, 1look upon other Objetts
at the fame diftance with my other bare eyes by which meansIam able,
by the help of a Ruler divided into inchesand fmall parts, and laid on the
Pedeftal of the Microfiape,to calt.asit were, the magmfi'd appearance of the
Objett upon the Ruler.and thereby exaétly ro meafure the Diameter irap-
pearsof t}hmugh the Glafs, which being compar’d with the Diameter it ap=
pears of to the naked eye, will eahly afford the guantity of its magpify-

1ng.

Erh.: Microftope, which for the moft pare | made ufe of, was fhap'd much
Tike that in the fixth Figure of the firlt Sehesre, the Tube being for the moft
part not above fix or feven inches longthough, by reafon it had four Draw-
ers, it could very much be lengthened, as occalion required 3 thiswas con-
iriv'd with three Glaflessa fmall Object Glafs at A,a thinner Eye Glals about
B, and a very deep one about C: this Imade ufe of only when I had oc-
cafion to fee much of an Objet at onces the middle Glafs conveying a
very great company of radiating Pencils, which would go another way, and
throwing them upon the decpEye Glafi.  Put when ever | had occafion to
examine the fmalEI arts of a Body more accurarely , 1 took out the middle
Glafs,and only made ufe of one Eye Glafs with the Objeft Glafs, for always
the Ewer the Refraétions are, the more bright and clear the Objetra pears,
And therefore 'tis not to be doubted , but could we makea ﬂﬁr‘.“ﬂfﬂ?-t to
have one only refraction, it would, ceteris paribus, far cxcel any other that
had a greater pumber.  And hence it is, ‘thatif you take a very clear piece
of 1 broken Pemice Glafs, and ina Lamp draw it out into very mall hairs or
threads, then holding the endsof thelc threads in the flame, till they melt
and run into aimall round Globnl, or drop, which willihangat the end of
the thread 3 and if further you ftick feveral of thefeupon the end of adtick
with a Jistle fealing Wax, fo as that the threads ftand upwards, and thenon
a Whetitone firlt grind off a good parvof them, and atterward ona imoath
Metal plate, with a little Tripoly, rub them till they come to be very
{mocth s if one of thefe be fixe with a little foft "-'i-'at}.'ﬂgnhﬂ't a fmall needle
hole,prick'd through a thin Plare of Prafé. Lead, Powter, or any other Me-
wal, and:an Objed, placd very near, be look'd atth ongh ic, itwill both
magnifie and make fome Objedts more diftinét then any of the great Afigro-
feopes. But becaufethefe, though ¢ scceding ealily m;-:lllri. are yet very trou=
blefome to be us'd,becaule of their fmalnefiand the nearnets of the Objedt §
therefore to prevent both thele, and yer have only vwa Refrattions, 1 prok
vided me.a Tube of Brals, fhap'd much like thatin the fourth Figure of the

GHlt Schemre into the fmaller end of ‘thisT fixe with Waxa good plane con-
LEX
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pex Object Glaf,with the convex fide towards the Objed, and ioto the
bigger end I fixt allo with wax a pretty large plano Compex Glafs, with
the compex fide towards my eye, then by mecans of the imall hole
by thefide, I fill'd the imermediate fpace between thefe two Glalles
with very clear Water, and with a Screw (bopp'd itiny then purting
ona Cell forthe Eye, 1 could perceive an Objeét more bright then [ could
when the intermediate fpace wasonly fill'd with Air,but this, for other in-
conveniences, I made but little ufe of.

My way for fixir both the Glak and Object tothe Pedeltal moft conve-
niently was thus : Lpon, one fide of a round Pedeftal A B, in the ixth Fi-
gure of the firlt Scheme.was fixt a fmall Pillar CC, on this was fitred a fmall
TronArm D, whichcould be mov'dup and down, and fixt inany partof the
Pillar,by means of a fmall Screw E3 on the end af this Arm was a [mall Ball
fiited intoa kind of focket F, made in the fide of the Brals Ring G, through
which the fmall end of the Tube was fcrew'd 3 by means of which contri-
yance I'could place and fix the Tube in what pofture I delir’d ( which for
many Obfervations was exceeding peceflary ) and adjulten it moft exaltly
to any Objett.

For placing the Objedk,] made this contrivance ; npon the end of a fmall
brafe Link or S[npln: HH, [ fofaltned a round Platel I, that it might be
turn'd round upon its Center K, and going preuy {tiff, would ftand
fixt inany pofture it was fet 3 onthe fide of this was fixt a imall Pillar P,
about three quarters of aninch high, and through the topof this was thruft
a fmall Iron pin M, wholetop jult {tood over the Center of thePlate s on
this top I fixe a fmall Object, and by means of thefe contrivances ['was able
o turn it into all kind of pofitions, both tomy Eye and the Light3 forby
moving round the fmall Plare onits center, | could move it one way, and by
turning the PinM, | could move 1t another way , and this withour (tirring
the Glafs atall , oratleaftbue very little ¢ the Plate likewlile I could move
vo and froto any part of the Pedeital ( which in many cales was very con-
yenient ). and fix it alfo o any Pofition, by means of a Nut N, which was
ferew'd on upon the lower pat of the Pillar C€C. Al the other Con-
trivances are obvious enough from the dr .mgit:,-.uui will need no defcription

Now though this were the Inflrament T made moft ufe of, yet { bave
made feveral otber Tryals with otber kindsof Microfcopes, whichboth
for matter and form were very different. from common fpherical Glaffes.
Thase made a Microfcope with e piece of Glaf3, both whofe furfaces
wereplains. I bavemade anotber only with a plano concave, without
any kindof refleciion, divers alfo by means of refleftion.  Jhaze made
others' of Warers, Gums, Refins, Salts, Acfenick, Oyls, and with
dhvers oiber mixcuresof watery and oyly Liquors. — Audindredthe
fibjedt 13 capable of w great variety ; but 1 find generally none more ufe-
fulthentht which ismadewithtwoGlafles, fuch as I have already de-
feribd, What
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What the things are I dbferv'd, the following deferiptions will mapifefl -
in bricf, they were eitber exceeding {mall Bodies, or exceeding fmall
Pores, or exceeding fmall Motions, fome of each of which the Reader
will find in the following Notes,and fuck, as Iprefume, ( many of them
at leaft) will be new, and parﬁr?p; mot lefs {trange : Some fpecimen of
each of which Heads ri:':, Reader will find in the fubfequent delimeations,
and indeed of [ome more then I was willing there fhould be; which was
occafioned ilj my firft Intentions to print a much greater number then I
have fince found time to compleat.  Of fuch therefore as Ihad, I feleéi-
ed only fome few of every Head, which for fome particulars feem'd moft ob-
fervable, rejeciing thereft as fuperfiuons to the prefent Defign.

What each of the delineated Subjecis are,the following defcriptions an-
next toeach will informyof which I (ball bere, only once for all, add, Zhat
in divers of them the Gravers bave pretty well follow'd my direétions and
draughts ; and that in making of them, I indeavoured ( as far as Imwas
able ) firfito difcover the true appearance , and next to make aplain re-
prefentation of it.  This Imention the rather , becanfe of thefe kind of
Objelts there is much more difficulty to difcover the true [hape; then of
thofe vifible to the naked eye, the fame Objeét feeming guirca‘iﬁrﬁwg, in
one pofition tothe Light, from what it really ia, and may be difeover'd
in another.  And therefore I never began to make any draught before by
many examinations in feveral lights, and in [everal pofitions to thofe
lights, I bad diftover'd the true form.  For it is exceeding difficult in
[ome Objeis , to diflinguifb between a prominency and adepreflion,
between a {thadow and a black fhain, or a refleftion and 2 whitenels
in the colour.  Befides, thetranfparency of moft Objeéis renders them
yet imiech more difficult then if they were opacous.  7be Eyes of a Flyin
one kind of light appear almofi like a Lattice, drilld through with abus.
dance of fmall boles 5 which probably inay be the Reafon; why the Ingeni-
ows Dr, Power feems to fuppofe them fuch, In the Sunfbine. they look_
like a Surface cover'd with golden Nails ; in anotber pofiure,like a Sur-
face cover'd with Fyramids 5 in another with Cones; and in other po-
flures of quite other fhapes 5 butthat which exbibits the beft, s the Light
colleied onthe Objei, by thofe means I bave already deferib d.

And
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Arid this was undertaken in profecution of the Defign whichthe ROY-
AL SOCIETY baspropos'dto it felf. For the Members of the Affembly ha-
wing befire their eys fomany fatal Inflances of the ervors and falfboods,in which
the greateft part of mankind has o long wandred, becaufe theyrely dupon the
[firength of buinane Reafen alone, bave begun amew to correéi all Hy-
potheles by fenfe, as Seamen dbtheir dead Reckonings by Ceeleftial
Oblervations;and to.1his purpofe it bas been their principal indeavour toen-
large {2 {trengthen the Senfes by Medicine,and by fuch outward Inftru-
menks @ are praper. for their particular works. By this means they find fome
reafon to. fufpeéi that thofe effeéis of Bodieswhich have been commonly attri-
buted to Qualities, and thofe confefS'd to be occult, are perform'dby the
JmallMachines of Nature, whick are nat to be difcern'd without thefe belps,
feeming the meer produéis of Motion,Figure,and Magnitude; and that the
Natural Texcures, which fome call the Plaftick faculcy, ma 1y be mad in
Looms,phich a greater perfeciion of Opticks may make diféernable by thefe
Glaffes:fo as now they are nio more puzzled about them,then the vulgar are to
eonceivepon Tapeltry or fiowred Scuffs are woven. dnd the ends of all thefe
Ingquiries they intend to be the Plealure of Contemplative minds, but abowe
all;the cale and dilparch of the labours of mens bands. They dbo indeed ieg-
leét o gppertunity to bring all the rave things of Remote Countrips within the
compal$ of their knowledge and praliice. But they flill acknowleds their moft
uleful Jaformations to arife from common things, and from diverfifying
their moft ordinary operations upon them. Theydonot wholly rejeéi Experi-
ments of meer light and theory 5 but they principally aim at fuch, whof:
Applications will improve and facilicare the prefent way of Manual Arts,
And though forme men, who are perbaps taken up about lef? hongurable Em-
ployments, arepleasdto cenfure their proceedings, yet they can fbew more
fruits of their firft three years, wherein they bave affembled, then any other
Society in Europe can for a much larger fpace of time. Tis true, fuch un-
dertakings as theirs do commonly meet with fmallincouragement , becaufe
men are generally ratber taken with the plaufible and difcurfive, then the
veal and the (olid part of Philofophy 5 yet by the good fortune of - their inflitu-
tionyin.an Agef all athers the mofl inquifitive,they bave been affifted by the
contribution and prelence of wery many of the chief Nobilicy and Gentry,
£ and
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and others,mho are fome of the moft confiderable in their feveral Profeffions.
But that that yet farther convinces me of the Real eftcem that the more fe-
rious part of men bave of this Society,is, that [cveral Merchants men who
afi in earnefi( whofe Objefi is meum {o tuum,that great Rudder of bumane
affairs)bave adventur'd confiderable fums of Moneyto put in praéiicewbat
Jome of our Members bave contrived, and bave cominued fredfalt in their
good apinions of fuch Indeavours, whennot oneof a bundred of the vulgar
bave believed their undertakings feafable. And it is alfo fit to be added tbat
they have one advantage peculiar to themfelves;that very many of their num-
ber are men of Converle and Traffick : which is a good Imen, that their
attempts will bring Philofaphy from words toattion,feeing the nen of Bufi-
1ef3 bave bad [ogreat o fbarein their firft foundation.
And of this kind Tauglt not to conceal one particularGenerofity which more
wearly concerns my [elf. It is the munificence of Sir JohnCutler,in endowing
a Leciure for the promotion of Mechanick Arts,to be governed and direfted
byThisSociety. ZhisBounty Imention for the Hon ourablenefs of the thing it
Jelf and for the expeiiation which I have of the efficacy of the Example ; for
it cannot now be objelied to them.that their Defigns will be efteerned frivolous
andvain, when they bave fuch a real Teftimony of the Approbation'of
a Man that i fuch an eminent Ornament of this renowned City, and one,
who, by the Variety, and the happy Succefs, of bis negotiations, bas given
evident proofs, that heis not eafie to be deceiv'd., This Gentlemnan bas well
obferv'd, that the Arts of life bave been too long imprifon'd in the dark_
[haps of Mechanicks themfelves (o there hindred from growth,gftber by ig-
norancepr felf-interefluand be bas bravely freed them from thefe inconveni-
ences:He bath not only obliged Tradefmen,Jut Trade it felf:He bas donie a
work_ that is worthyof London, and bas taught the chief City of Commerce
intheworld the right way bow Commerce istobe improv'd. We bave already
Jeen many other great fignsof Liberality and alarge mind, from the fame
band:For by bisdiligence about theCorporation for the Poorify bis bomo-
rableSubfcriptions for the rebuilding of St.Paul’s;by bis chearful Disbur{-
ment far the replanting of Ireland and by many other fiich publick works,
be bas [bewn by what means be indeavours 1o eftablith his Memory ; ‘and
now by this laft gift be bas done that,which became one of the wifelt Cirizens

of
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of aur Nation 10 accomplifh;! fecing one of the witelt of our Statelmen,the
Lord Verulam, firf? prop: nunded it,

But to retur to niy Subjeli, from a digreffion; which, bopéymy Reader
will p::ra’m e, ﬁt Wi the Ex 1!.#}!:’ i ﬁ.l- rarethat [ canmake o mor Jf_n{.l.rj_
d@?ﬁﬁiﬂm‘ If thefe oy firfa\ Labours fhall be any wayes wfeful to inguis

sing ren, 1 muﬁ attribute the intosragement-and promotion of them to @ we-
#¥ Reverend and Learned Fevlon, of whom this ought in jufiice to e faid,
Thar there is' fearceany one Invention, which this Nation has pio-
duc'd'in our Age, but it has fome way or.other been g forward by
his affiftarice:) My Reader belieaemill quickly ghef3, that it is Dir. Wil
kins that Imean.He is indeed aswanborn for the good of mankind,and for
the honour of bisCouutry.. Ja the tweetnels of whofe behaviour,jn the
calmnefs of bis mind, i the unbounded goodnels of his hicart, sie hawe
an evtdent Inflance, what the true and the primitive unpailionate Religiv
on was, before it was fowred by particular Falhions, fid a word, bis Zea)
bas been o conftant and ctteétwal ‘in advancing all god and profitable
Artsthat asone of the Antient Romans faid of Scipio, That he thanked
God that he was a Roman 3 becaule! whereever Seipio-had been bioen,
thete had been the fearot the iEmpire of the world 35 riiay £ thank,
God, that Dei Wilkins wasan Englithman,  for whereever ke bad lived,
there bid been the ehief Seat vof generous: Knowledge and crue Philofo-
phy. To thetruth of thistbereare (o many worthy mex fizing that will fleli.
feribe, that 1 am confident, what I bave bere faid, will not be' looki wpom,
By ‘any irtgenions' Reader, as a' Panegyvick, but only as.a real tefti-
mony.

By the A;ﬁm-qf this Excellent man [ firft fet upon this Enterprife, yet
il came to it with mich ReluGancy.becaufe I was to follow the footfleps of
[o entinent a* Perfon'as Dr.Wren , whowastbe firft that attempted any
thing of this nature ; whofe original draugbts do now makgenéof the Orria-
ments of that great Esff:ﬁiwi of Rarities in the Kings Clofer.  7his Ho-
nor, which bis firft beginnings of this kind bave receiv' d, to be admitted in-
2o the moft famous place of the world did not fo much incourage, as the ha-
zard of coming after Dr. Wren did affright me ; for of bim Irmuft affirm,
that,” fmce the time of Archimedes, there fcarce ever miet in one man, in fo
great
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great'a perfeltion, fuch a' Mechanical Hand, and fo. Philefophical a
Mind. .
But at lafbeing affuredboth by Dr. Wilkins,and Dy, Wiken bismfelf,
that ke bad given over bis intentions of profecuting it, arid mot fiding that
theréwas any elfe defign'd the purfuing of it, I fet upon this wndertakisig, and
was ot a little incourag’d toproceed in it,bythe HonountheRoyal Society
was'pleas'd to favour me with,in approving of, thofe - draghts. (which. from
tineto time as [bad an opportunity of deferibing) Tprefemted to theat: And
particularly by the Incitements of divers of thofe Noble and excelleint Per-
fons of it, which were my more efpecial Friends,who were miot. lef3 sergrent with
e _1"01' II?J.FJ_I.;’JF.;,-'?;EH::(., then for the pr Pﬁmﬂ&n of them. '
After I bad almoft compleated thefe Pifiures and \Obferuations, ( ba-
winig Had 'divers of them ingraven and was  ready to fend them 2o the
PRy Iwas informid 5 that the Ingenious Phyfitian. Dr, Henry Power
bad nade feveral Microfcopical Obfervationswhich bad { ot afterwards,
apént our inter changably viewing each others Fapers, found that they \were
for the moft part differing from mine;  ither in the S ubjeli it felf 5 or in the
particulars taken notice of 5 and - that «bis defign was only b print Obfer-
vations without Pictures,I bad eventhen fupprefied what Ibad fo.far pro+
ceededin.  But being further excited by feveral of my Friends; in'comply-
ancewith their opinions, that it would not be unacceptable to feveralingui-
fitive Men, and boping alfo., that I fhould thereby difcover. Jamething
New tothe Warld, I bave at length caft in my Mitesiimto the waft Treafie-
ry of A Philofophical Hiftory. And it is my hope, s well as belick, that
thefe my Labours will be no more comparable to the Produtions of, many
other Natural Philofophers, who are nos every where bufie about. greater
things 3 thenmy litle Objeéis areobe compar'd to the: greater and more
beairtifil Works of Nacure; A Flea, a Mite, a Gnaty 29 an Horfeyan Ele-
phant, or a Lyon. i . T

o oimy




Schem 1.







YUYV LU UYIUTLIYIAYYIIIYY

PEELVRTHTURLL RS ERE
MICROGRAPHIA,
OR SOME
Phyfiological Defcriptions
Q.
MINUTE BODIES:
MADE BY
MAGNIFYING GLASSES:
WITH

OBSERVATIONS and INQuiRIES thereupon.

Obferv. L. Of the Point of a fbarp finall Needle.

Oblervations and N.Hw.n!'ﬂﬁl'.’ua_'lr the modt genuine.fim-
plesand inftrudtive. We muft firlt endevour ro make
fetters, and draw fingle (trokes true, before we vens
y tureto write whole Sewfesces s OF to draw large Pi-
dures. Andin Phyfical Enquirics, we muft endevour
to follow Nature in the more plain and eafie w ays fhe
trcadsin the molt faple and wwcomponnded bodies, totrace her {tepe, and
be uqunimml with her manner uJ"'.l.'.Ji]ting there, before we venrure our
felves into the multitude of meanders (he hasin Lodics of @ mord complica-
ted nature lelt, being unable to diftinguith and judge of our way, we
uickly lofe both Natare our Guide,and o flves too.and are lefe to wag-
3“' in the fﬂf:,rrﬂ-'-l'-ﬁ of groundlefs opinions 4 wanting i_:q:.th_j;.-;.l:l:.l,g_-:.u:i that
light, and expericuce, that clew, which hould diret our proceedings,

We will begin thele our Inquiries therefore with the Obfervations of
Hodies of the molt fimple wature firlt,and fo gradually proceed o thofe of a
maore camponnded one. In profecution of which methioc ;we (hall begin with
a Phyfical pointy of which kind the Poimt ¢f a Needle is commonly reckon'd
for one 3 and is indeed, for the molt part, made {o fharp, thar the naked
eyecannot difiinguilh any partsof it : Tevery cafily picrees, and makes its
way through all kind of bodies fofter then i telt:Bur if view'd witha very
good Microfiepe, we may find that the tep of a h;ETdiu {thoughas to the

5 fenie

£ SJIT Gfﬂ'ﬂ'{'ﬂ}, the molt. natural way of hfﬁinning 15 Sebomr 3,
e from a Mathematical poiat 5 foisthe fame method in Fig.1,
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fenfe very fharp ) appearsa bread blunt, and very irregular end ; not refem-
bling a Cone, as isimagin‘d, but onely a picce of a tapering body, witha
great part of the top remov'd, or deficient. The Points of Pins are yet
more blunt, and the Points of the moft curions Mathematiral Inftruments
do very feldome arrive at fo great a fharpnefs 3 how much therefore can
be built upon demonftraticnsmade onely by the productions of the Ru-
ler and Compafes, he will bebetter able to confider that {hall but view
thofe points and limes with a Miergfcope.

MNow though this point be commonly accounted the fharpelt (whence
when we would expref the tharpnefs of a point the molt fuperlatrvely, we
fay, Asfharpasa Needle) yet the Aicrafeepe can afford us hundredsof In-
{tances of Points many thoufand times iharper: fuch as thofe of the bairs,
and briftles, and elaws of multitudes of Infedts s the thorns, or crooks, or.
Bairs of leaves, and other fmall vegetables; nay, the ends of the ffirie or
{mall parallelipipeds of Amianthus , and alumen plurofue s of many of
which, though the Points are fo fharpas not to be vilible, though view'd
with a ﬂﬁcrﬁﬁwp: (which magnifies the Objeét, in bulk, abovea million of
times) yet I doubt not, but were we able pradlically to make Aicrofcopes
according to the theory of them, we might find hills, and dales,and pores,
and a fufheient bredeh, or expanfion, to give all thofe parts elbow-room,
even in the blunt top of the veryPoint of any of thefe fo very fhar bodies.
For certainly the gnantity or extenfion of any body may be Diwvifible i in-
finitum, though perhaps not the satter.

But to proceed : The Image we have here exhibited in the
firft Figure, was the top of a {mall and very fharp Needle, whofe
point & a neverthelefs appear’d through the Microftope  above . a
quarter of an inch broad, not round nor flar, bur irregwler and an-
even 5 fo that it feem'd to have been big enough'ro have afforded a
hundred armed Mites room enough to be rang'd by each other without
endangering the breaking one anothers necks, by being thruft off on i
therfide. The furface of which, though appearing to the naked t?'cw
fmoath.could not neverthelels hide a muleitude of holes and {cratches an
ruggedneffes from being dilcover'd by the Adicrofeape to nveftir, feveral
of which inequalities (as A.B.C, feem’d boles made by fome fmall fpecks of
finfts and D fome adventitions body, that fruck very clofe to ity were ea-
wal. All the reft that roughen the furface, were onely fo many marks of
the rudenef and bungling of 4rt. So unaccurare isir, in all irs produdti-
ons, even in thofe which }i-r:rn moft neat, that if examin'd with an organ
more acute then that by which they were made, the more we {ce of their
fhape, the lefs appearance will there be of their beanty : whereas in the
works of Nature, the deepelt Difcoveries fhew us the greatelt Excellen-
cies. An evident Argument, that he thar was the Author of all thefe
things, was no other then Cmmipetent 5 being able toinclude as greata va-
riety of partsand contrivances inthe yer fmalleft Dilcernable Point, asin
rhng:vaﬁcrbodits (which compararively are called alfo Points) fuch as
the Earth, sun, or Planets. Nor need it feem ftrange that the Earth it felf
may be by annalegie call'd a'Phyfical Point:For as its body,though nnit_v
i
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forear us as to fill our eysand fancies witha fenfe of the: vaftnefs of it
may by alittle Diltance, and lome convenient: Dimvisifbing Glafizs, be
made vapilh into a fcaree vilible Speck, or Point ( as I have often
try'd on thie Afeer, and (whennot too bright) on the sum it felf)) So,
could a Mechanical contrivance fuccesfully anfwerour ?Ip:ur;, we might

fee the leaflt Iimr as big as the Earth it felf; and Difcover, as Des Cartes Disp eb,
allb conjedtures, as greats variety of bodiesin the Afoow, or Planets,asin 1o § 9.

the Esrth,
Bur leaving thefle Difcoveries to furure Induftries, we fhall proceed to
add one Obfervation more of a posmt commonly fo cal I'd,that is, the mark
ofa full ffop, or period. And for this purpole [obferved many both primted
onesand written 3 and among multitudes I found few of them more round
or regilar then this which I have delineated in the third figureof the fe-
cond Scheme, but zery mvamy abundantly more :’EJ_’IIE':_EJJ'I‘I:{:_, and for the
molt partit they leem'd equally round ro the eye, 1 found thofe points
that had been made by a Copper-plate, and Roll-prefs, to be as misthapen
as thole which had been made with Types, the moft curious and fmothly
engraven firokes and points, looking but as fo many farremws and boles, and
their printed impreffions, but like fantty danbings on a mart or uneven
floor with a blunt extinguiflhe brand oritick's end. And as for peimts
made with apen they were much swore raged and deformed. Nay,havin
view'd certain pieces of exceeding curious writing of the kind '( one o
whichinthebredth of a #we-pence compris'd the Lords prayer, the Apofiles
Creedy the ten Conrmvandments, and abont half a dozen verfer beffdes of the
Bible, whole lines were fo frmall and mear together, thar T was unable ro
mzmber them with my waked eye, a very ordinary AicrafCope, I had thena-
bout me, inabled me to fee that whar the Writer of it had afierted was
#rie; bur withall difcover'd of what pitifull bumglisng feribbles and feramis
it wascompos'd,drabian and China charaifers being almoft as well hap'd 5
yet thus much 1 muft fay for the Man, thacic was tor the molt pare legible
enough, though in fome places there wanted a good famtfy well prepofés?
to help one through.  If this manner of fiwall writing were made eaffe and
pradicable ( and-1 think I know {ucha one, bur have never yet made
tryal ofit, whereby one might be inabled to write a great deale with mach
eafé, and accurately enough in avery fittle roome ) 1t might be of very
good ufe to convey fecret Intelligence withour any danger of Difeevery
or M{'ﬁ?ﬂh{g- Bur to come again tothe point.  The Irregnlarities of it
are caufed by three or four coadjutors, oneof whichis, the sweven firfice
nﬁh{.‘.tupr:'r, which ae I.“.'E}.‘I!‘I-PU.‘L!‘.‘: no imether then a verv eourle pir_-cu of
Jhag'd cloth, next thesrregularity of the Type or Ingraving, and a third isthe
rough Danbing of the Primsing-Tnkthat liesupon the inftrument that makes
the impreflion, toall which, add the variation made by the Different
lights and fhadsws, and you may have fufficient reafon to ghefs that a peine
may appearmuch more #gly then this, which I have here prefented, which
though it appear'd through the Microfeape gray, like a great fplatch of
Iﬂmsm dirt, about three inches over s yet to the maked epe it was black
and no bigger then thatin the midit of the Circle A. And could Iimu:;
foun
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found Room in this Plate to have inferted an O you fhould have feen that
the letters were not more diftinét then the points of Diftindtion, nera
draws cirele more exaétly fo.then we have now fhewn'a point vo be a point.

Obferv. 11. Ofthe Edge of a Razr.

He {I]ar}:w_‘ﬁ Edge hath the fame kind of affnity to the fharpeft Poine
in Phyficks, as a lime hath toapeist in Mathematicks and therefore
the Treaty concerning this, may very properly be annexed ro the for-
mer, A Razor doth appear tobe a y of a very neat and curious a-
fpedt, tillmore clofely viewed by the Aicrojcope, and there we may ob-
ferve.its very Edgetobe of all kind of fhapes, excepr what it be.
For -Ex;‘[m:iui:l]g thatof a very ﬂ!:!rp one, Ieould notfind thar any part of
it had any thing of fharpnefsin it; but it appear'da muth furtace of a
very confiderable bredth from fide to fide, the narroweft part not feem-
ing thinner then the back of a preety thick Knife. Nor ist likely thae it
ihould appear any otherwile, (ince as we juft now fhew'd that a pedws ap-
peard a eirele; 'us rational a lize thould be a parallelograns. :
Now for the drawing this fecond Figure(which reprefentsa arr of the
Edgeabput halfa quarter of an inch long of a Razor well fer) 1o plac'd ie
between the Object-glafs & the light.that there appear'd a refleftion from
the very Edge.reprefented by the white line abedef In which you may
perceive it to be fomewhat fharper then ellewhere about d, to be indent-
ed or pitted about &, to be broader and thicker about ¢, and unequal
and rugged about ¢, and pretty even between 2 & and e f. Nor. wasthae
partof the Edge g ki k fo fmooth as one would imagine fo imooth bo-
diesasa Hone and Oyl thould leave it 5 for befides thofe multitudes of
ferarches, which appear to have raz'd the furface g 47 &, and to crofs
each other every way which are not half of them expreft in the igure,
there were {everal great and fle;'r.-p1_1.'r:!tl:‘|lﬂ'5, or ft:rmws, fuch as 4 and
i k, which made the furface yer more rugged, caus'd perhaps by lome
fmall Dult cafually falling on the Hone, or fome harder or more: Hinty
part of the Hone it felf. Theother pare of the Razor 11, whichis poliflid
on a grinding-ltone, appear'd much rougher then the other, looking al-
moft like a plow'd ficld, with many parallels, ridges, and furrows, and a
cloddy; as twere, or an uneven furface : nor fhall we wonder at the
roughnefles of thofe furfaces, fince even in the molt eurious wrought
Glalicsfor AMicrofeepes, and other Optical ules, | have, when the Sun has
{hone well on them, difcover'd their furtace to btl‘\-'!r-lt.ﬂlﬂ}" raz'd or
feratched, and to confift of an infinice of fmall broken lurtaces, which re-
flece the light of very variousand differing colours. And indeed it feems
impoifible by Art tocut the furface of any hard and brittle body {mooth,
fince Putte, or even the moft curious Pewder that can be made ule of, to
polifh fuch a body, muftconfift of lirtle hard rough particles, and each of
them muft cut its way, and confequently leave fome kind of gutter or

furrows
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furrow behind it. And though Nature doesfeemto do it veryreadily in
all kinds of Huid bodies; yer perhaps future oblervators maydileover

‘even thofealio rugged s it being very probable, aslellewheredhew, thar

Buid bodiesare made up of fmall folid particles varioufly anddtrongly
mov’'d, and may find reafon to think there isfeatct a fukface in rerisr ma
turd perfeltly fmooth. . The! black fpot wim 1 ghels to befome fmall
fpeck of ruft, for that I have oft obferv'd to be the manher of the wdrking
of Corrofive Juyces. Tocorclude; this Edge and pieceof a Razdry if i
had been really fiich as itappeay'd through the Adrergfoope, wouldrcarces
Iy have ferv'd ro leave wood, much lefs to have cut off the hair of beards,
unlefs it were after the manner that Lacdan merrily relates Charonto hive
made ule of,when with a Carpenters Axe he chop'd off the beard ofafage
Philofopher, whole gravity he very cautioufly fear’d would indangerthe
overleting of his Wherry.

— i Er———— - e e e

Obferv. 111, Of fine Lawn, or Linnen Clath,

Tl—]’ts isanother product of Art, A picce of the fineft Lawn [ was able
to get, fo curiousthar the threads were {carce difcernable by thenas
ked eye,and yet through an ordinary: Afiergffope. you may percervewhat
a gmdly [ri{;cq; HFN-II':,I"':‘ .ﬂm.l‘.l'.ﬁ:.r_q it 15 : what pm}mrli:}namh_‘ﬂrds eachof
its threads are, being not unlike, both in fhape and fize, the bigger and
coarler kind of jimgle Rope-yarn,wherewith they ufuallymake Cables, That
which makes the Lawn lotranfparent, is by the  Aficrofiope, nay'by the
naked eye, if atentively viewed, plainly enougli evidenced vo be the
multitude of fquare holes which are left between the threads, appearing
to have much more hole in refpect of the intercurrent parts thenis for the
molt pare leftin a Lattice-window, whichit does a Iiuﬁ:: refemble, - onely
the croffing parts are round and not flat.

Thefe threadsithat compofe this fine contexrure, though' they are a4
fmall asthofe thar conltituee the finer (bres of Silks, have n:;twirhlrtanding
nothing of their gloflie, pleafant,and lively refletion. Nay, I have been
informed both by the Inventor himfelf, and feveral other eye-witnelles,
that though the Hax.our ofwhich it is made,has been (by afingular are, of
that excellent Perfon, and Noble Vertuolo, M. Charis Howard, brother to
the Duke of Norfolk)lo eurioufly drefs'd and prepar'd,as to appear bothto
the eye and the touch, full as _ﬁ:!.r-: and ﬂsgn’::j[ﬁ-.—j and to receive all kinds
of colours,as well as Sleave-Silk 5 yet when this Silken Flax is twifted into
threads, it quite lofeth its former lufter, and becomes as plain and bafe
a thread to look on, as one of the fame bignets, made of common Flax.

The reafon of which odd Phewossenon fvems no other thenthis's. thae
though the curioully dreft Flax has its parts foexceedingly fnmall, asto
cqua ﬁl‘-'—': if not to be much (maller then the clew of the ‘.'f‘iik-xl.'m"m, ﬂﬁ.‘E-_
cially in thinnefs, yet the differences between the higures of the tonfti-
tuting filaments are fo grear, and their [hbl}anclt {o various, that 'whereas
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thofe'of the ik, are fwallronnd, bard, tranfparent, and 1o their bignef
proportiomably ffff, 1o as cach filament prefervesits proper Figire, and
condequently its vivid  refiedion intire, thoughtwilted imoa thread, if
not teo hard ; thole of Elax are flat, lisber, fofter,and leff tranfparent, and
intwilting o a thread they joyn,and liefo clofe together,as tolofe their
own, and deftroy cach athersparticular refleffions. There feems theres
fore three Particulars very requifite tomake the fo dreft Flax appear Silk
allo when i—puu into threads, ' Firdt, thar the fubltance of it thould' be
made more elear and #ranfparent, Flax rgtaining in ita kind of opacating
broven, or yellows ; and the parts of the whiteft kind I have }rﬂnbferu’ﬁ
with theddicrafeope appearing white, like flaw'd Horn or Glalg, racher
thenclearylike clear Homnor Glafe,  Next that, the filaments thould each
of them be rowmded, if that could be done,which yetis not o very neceft
fary, if the firlt be perform’d, and this third, swhich is, thar each of the
fmall filaments bcj};:fwf-l'g for though they be fquare, or flar, provided
they be tranfpareat and ftiff, much the fame appearances mult neceflarily
follow. Now, though I have not yer made trial, yet I doubt not, but that
both thefe propreciicsmay be alfo indec'd wpon the Flax,and perhapstoo
by cne and the fame Expedient, which fome trials may quickly inform any
ingenious attempter of, who from the ufe and profic of fuch an Invention,
may. find fufficient argument to be prompted to fuch Inquirics. As zr
thé tewarity of the fubitance of Flax, out of which the thread is made, it
fectns much inferiour to that of Silk, the onc being a vegerable, the
other an.asimel fublrance.  And whether it proceed from the betrer con-
cotion,, or the more homogencons conftitution of wwimdl fbitances
above thole of ir{gffdl':lft'r,_l do not here derermines vet fince [ ge-
nerally find, thataegetabde fubftances do nor equaltze the temarity of ami
sual, northéle che sewecity of fome purified minersl fubftancess T sm
very aptitothinks that the tewacity of bodies doesnot proceed from the
bamrons,drbooked particles, as the Epicureans, and fome modern: Philefs
phers have imagin'd ; but from the more exalt comgruity of the confri-
tucatparts; which are contiguous to each other, and fo bulky. asnot to
beealily feparated, or fharter'd, by any dfmall pulls or concuffion of

ra

Oblerv, 1V.  0f five waled Silk, or Taffety.

T His 15 the appearance of a picce of very fine Taffety-riband in the
bigger magnitying Glafs, which you fee exhibits it like a very con-
venient fubftance to make Bed-marts,or Door-marts of,or te ferve for Beee
hives, Com-fcurtles.Chairs. or Corn-tubs,it being not unlike that kind of
work, wherewith in'many parts in Emglawd, they make fuch Utenfils of
Straw,a lictle wreathed,and bound together with thongs of Brambles. For
inthis Contexture, cach lictle filament, fiber, or clew of the Silk-worm,
feem’d about the bignefi of an ordinary Straw, as appears by the little ir-
: © regular
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regular pieces,a b.e d.and efs The iarp.or the thread that ran crofling the
Riband appear'd like a fingle Rope of an Inch Diameter 5 but the #sef,
or the thread that ranthe length of the Riband, appear'd not half o
big. E:tchlnchﬂ-ﬂlx'rm r-bncad Riband appedriog no Jel then a picce
nfg Matting Inch and halt thick, and twelve foot fquare 5 a few yardsof
this, would be enough to-fioor the long Gallery of the ' Lewre ap Papis.
But to-return to our piece of Riband : Ir affords us a ot unplealant gb-
ject, appearing like a bundle, or wreath, of very clear and tranipareng
Cylimders if the Silk be white,and curioully ting'd if it be colous'd,each
of thofe imall horney Cplinders affording in {ome place or other of them,
as vivid.a refleCtion, as it ic had been feut from a Cylwder of Glals or Homm,
In-lo-much, that the refleltions of Red, appear'd as if coming, from fo
many Granates; ot Bubies, / The lovelinefs of the colours of Silks above
 thole of hairy Stuffs,or Linnenconfilting as | clic-where imim.w.-:,phiq;ﬂy in
the traniparency, and vivid refleCtions from the Cowcave.or inner furface
of the sranffarest. Cylinder, as are alin the colours of Precious Srones;
for molt of the re Tons me cach of thele fJﬁ?‘,".ﬁrrrJ'J come from the
Cancane furface of the air, whichis as ‘twere the toil that incompalles the
Cplinder. The colours with which each of thefe Cylinders are ting'd, leem
. partly to be fuperhcial, and fticking to the out-fides of them s and parely,
to be imbib'd, or funck inoto the fubltance of them ; for Silk, feeming ro
be lictle elfe then a dried thread of Glew, may be fuppos'd to be yery
ealily relaxr,and fofteped, by being fteeped in warm, may in cold, if pepgy
uant,jui;;murlbcimrs. And thereby thofe tinftures, though they tinge
perhapsbut almall part ofthe fubftance, yet being {0 highly impregnared
with the colour, asto be almolt black with it, may leave an impreflion
{krong enough to exhibite the delic'd colouy. A premty kinde of arifi-
cial Stuff I have feen, locking almoft like tranfparent Parchment, Horn,
mlﬂg—'ﬁlaﬁ, and perhapsfome fuch thing it may be made of, which be-
ing tranfparent, and of a glurinous narure, and eafily mollified by keep-
ing inwater, as I found upon trial, had imbib'd, and did remain ting d
with a great variety of very vivid colours, and tothe naked cye, it look'd
very ]iE:thffubﬁanm of the Silk. And [have often thought, thatpro-
bably there might be a way found out, to make an atificial glurinous
compalition, much refembling, it not full as good, nay better, then that
Excrement.or whatever other fubltance it be aut of which, che Silk-worm
svire-draws his clew. If fluch a compofjtion were found, it were certain-
ly an eabic marter to find very quick ways of drawing it out inte {mall
wiresfor ufe. I need not mention the ufe of fuch an Invention,nor the be-
nehit that is likely to accrue to the finderthey being futhciently obvious.
Thishint therefore, may, Thope, give fome Ingenious inquilitive Perfon
anoccalion of making fome trials, which i fuccefsfull, 1 have my aim, and
1 fuppale he will have no occalion wo be difpleas'd.

Obferv. V.
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Obferv. V. Of watered Silks, or Stuffs.

Here are but few Artificial things that are worth obferving with a
Microfcope 5 and theretore 1 (hall fpeak bur briefly concerning them.
For the Produétions of art are fuch rude miffhapen things, that when
view'd with a Micrejcepethereislitle elie obfervable,but their deformiry.
The moft curious (Jnn-h:jzs appearing no better then thofe rude Baulfian
Tmages we find mention'd in Purchas, where three notches at theend of a
Stick, ftood foraface. And the moft fmooth and burnifb'd furfaces appear
moftrough and unpolifht : So that my firft Reafon why I (halladd but a
few oblervations of them, is, theirmif-thapen form ; and the next, is their
ulelefinefe.  For why fhould we trouble our felvesin the examination of
that form or fhape (which s all we are able to reach with a Microfeope)
which we know was defign'd for no higher a ufe, then what we were 315
to view with our naked eye? Why {hould we endeavour to difcover
myfteries in that which has no fuch thing init? And like Rabbins find out
caballifis, and ewigneds in the Figure, and placing of Letters, whereno -
fuch thing lies hid : whereas in natural forms there are fome fofmall, and
for curious.and their defign'd bufinefs fo far remov'd beyond the reach of
our fight,that the more we magnify the objedt, the more excellenciesand
mylteries do appears; And the more we difcover the imp{r&ﬂiumnfﬂur
fenfes, and the Omnipotency and Infinite perfections of the great Crea-
tour. 1 fhall therefore onely add one or two Obfervations more of arfif=
cial things, and then come to the Treary concerning fuch matters as are
the Produdtions of a more curious Workman, One of thefe (hall be that
of a piece of water'd Silk, reprefented in the fecond Figure of the third
Scheme,asit appear'd through the leaft magnifying Glak. A B. ﬁﬁn:it'jring
the long way of the Stuffand ¢ D the broad way. This Sruff, if the right
fide of it be looked upon, appears to the naked eye, all over fowaved,
undulated, or grain'd, with a curious, thoughirregular variety of bri
ter and darker parts, thatit adds no {mall gracefulnels to the Glofi of it.
It is fo known a propriety, that it needs bur lirtle ex plication, but it is ob-
fervable, which perhaps every one has not confidered, that thofe parts
which appear the darker part ofthe wave, in one pofition to the light, in
another appearsthe lighter,and the contrarys and by this means the undu-
lations become tranfient, and in a continual change.according as the po-
fition of the partsin refpect of the incident beamsof lights varied. The
reafon of which odd phewomena, to onethat has but diligently examin'd
it evenwith his naked eye, will be obvious enough. But he that oblerves
it with a M:'rraﬁ.ﬁ:, may more -¢afily perceive what this Profews is, and
how it comes to change its {hape. He may very eafily perceive, that it
roceeds onely from the variety of the Refledions of light, whichiscaus'd
yy the various fbape of the Particles, or little protuberant parts of the
thread that compole the furface sand’ that thofe parts of the waves that
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appear the brighter throw towardsthe cye a multitnde of fmall refledi-
ons of light, whereas the darker fcarce aflord any,  The reafoip, of which
reflection, the Microfcepe plainly dilcovers, as appears by the Figure. In
which you may perceive, that the brighter parts of the {urface confilt of
an abundance ot large and (trong relleCtions,denoted by 4, 4, #; 4, 2, 8y
for the furfaces of thofe threads that run the feng way, are by the Mecha-
nical procefs of watering, creard or amgled 10 another Kind of pofture
then they gvere by the weaying : for by the weaving they are encly bewt

raund the warping threads 5 but by the warering, they are beut with ax

angle, or elbor, that isin {tead of lying, or being benranmd the threads,

as i the thicd Figure, 4,4, 4,4, 4, are about bbb (606 re pi -.'j'i'[]'.jl:iﬂ_ the

ends,as ‘twere, of the erolsthreads,they are bent alfour) they are crcas'd

on the top of thofe threads, with an angle, as in the fourth Figure, and

that with all imaginable varicty 3 fo that,whereas before they refleded

the IIEIII Uﬂcl}’ from one ["“iil“ of the rommd [ill'ﬂi.:r_‘b as about ¢, Ea Fs l;;-]_:l-

now when water d, reflect the beams from more then half che whaole fur-

face a5 de, de, de, and in other poftures they return no refledhions ar all

from thole lurfaces. Henee in onc polture thicy - compole the brighter

parts of the waves,inanother the darker. And thele reflections arealip

varied, according as the particular parts are varioully bent. The realon

of which ::r::aﬁng we [hall pext examine ;. and here we mult fetch our in-

formation from the Mecchanilm or mantier of progegdingin this operation 5

which, as I have beeninform'd, is no other thenthis.

They double all theStufi that is to be water'd, thatis,they creale it julk
throughthe middle of ir, the whole length of the piece, leaving the right
fide of the Stuff inward, and placing the two edges, or filvages jult upon
gne anotherand,as near as they cangplace the wale loin the doubling of i,
that the wale of the one fide may lic very near parallel; or even with the
wale of the other s for the nearer that polture they lie, the greater will
the watering appear ; and the more obliquely,or acrofs to each other they
lie,the fmaller are the wavies, Their way for folding it for a grear wale
jsthus : they takea Pin.and begin ac onc fide of the piece inany wale,and
{o moving it towardsthe other hde, thereby direét their hands to the op-
polite ends of the wale, and then, as near asthey can, place the two op-
pu.ﬁtt ends n‘i the :I.:'gmu 'l.'p.'..'L!L' 1115{L‘E]:u|‘, and fo double, or fold the whole
piece, repeating thisenguiry with a Pin at every yard or two's diftance
through the whole length ; then they fprinkleic with warer,and fold it the
longways, placing berween cvery told a piece of Paltboard, by which
means all the wrong fide of the water'd Stuff becomes flat, apd with lietle
wales, and the wales on-the other fide become the more protuberant
swhence the crealings or angular bendings of the wales become the more

ripicuous, Having folded it in this manner,they place it with an inrer-
jacent Paftboard into an hot Prefs, whereit is kept very violently preft,
till ithe dry and ftifi 3 by which meang, the wales of cither coptiguons
fides Jeave their own impredlions wpon each other, as 15 very rmani-
felt by the fecond Figure. where 'tis obvidus enangh, that the wale of the
picce 4 B € D runs parallel between the pricked lines ef e f; ef; and 3s
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manifelt to difcern the impreffions upen thefe wales, left by thole that
were P‘T"ﬂ upon them,which lying not exa {tly parallel with them, bue a lit-
tle athwartthem, as is denoted by the lines of. 6 0 0,gh, ph.gh, between
which the other wales did lie parallelsthey are fo varioully.and irregular-
Iy creas'd that being put into that fhape when wet,and kept fo till they be

rie, they fo fet each others threads, that the Moldings remain almoft as
long as the Stuff lafts.

ence it may appear to any one that attentively confiders the Figure,

why the partsof the wale a,4,4,4, 4,4, fhould appear bright 5 and why
the parts b, b, b, b, b, b, fhould appear (hadowed, or dark; why fome, as
d.ddddd thould appear partly light,and partly dark : the varieties of
which reflections and (hadows are the only caufe of the appearance of wa-
tering in Silks, or any other kind of Stuffs.

From the variety of reflection, may alfo be deduc'd the caufe why a
fmall breez or gale of wind ruffiing the furface of a fmooth warer, makes
it appear blacks asalfo,on the other fide, why the fmoothing or burnifh-
ing the furfice of whitened Silver makes it look black 5 and multitudes of
other phanomena might hereby be folv'd, which are too many to be here
infifted on.

—_—

Obferv. V1. Of finall Glafs Canes.

Hat I might be farisfi'd, whether i were not “poffible to make an

Artificial pore as fmall asany Natwral 1 had yet found, I made fe-
'\'EI"-’JI ;]l[ﬂ_-mps !,l,ri:hrma]l E"?'EJG pri‘]’# l!!l:]tt'd il'l‘ [tlt Hﬂl'l.'ll: l:lF H | Lampf a'!'.d
then very fuddenly drawn out into a great length. And, by that means,
without much diffculty, 1 was able to draw fome almoft as fmall as 2
Cobweb, which yet, with the Mjcrafope, 1 could Eta!rﬂy perceive to be
perforated, both by looking onthe ends of it,and by looking onit againft
the light 5 which was much the eafier pay to :!:rcgminlc whether it were
folid or perforateds for, taking a fmall pipe af glak, and clofing one
end ofit, then fillingit half fill of water, and holdingit againft the lighe,
I cculd, by this means, very eafily find what was the differing afped of a
fotid and a perforated piece of glaks 5 and fo eafily diltinguifh, without
fecing cither end, whether any Cylinder of glafs 1 look'don, were a folid
flick, or a bollsw cane. And bt- this means,I could alfo prefently judge of
any {mall flament of glafs, whether it were bollow or wot, w hich would
have been exceeding tedious to examine h}' looking on thc;r!d. And
many fuch like ways [ was fain to make ule of, in the :‘xammln&gﬁdi—-
vers other particulars related in this Book, which would have no
eafic task to have determined meerly by the more commaon way of look-
ing on, or viewing the Objet. For, if we confider firlt, the very faint
fjiq%f wherewith the objeét isenlightened, whence many particles ap-
pear gpacous, Which when more enlightned, appearvery tramfparent, {o
that I was fain to determineits tramfparency by one glafs, and itsfexture
by another Next, the unwanageablemefi of moit Objedts, by rca.ﬁ:u:_
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of their fwalwefi, ' 3. The difficelty of fiuding the defired point, and of
placing it o, as vo refiedt the fight comveniently for the Inquiry,  Laftly,
ones being able ro view it but with aece epe atonce, 'they will APPEAr D
fmall m’fﬁ:‘yﬂiﬂ#, nor are 111&}' !!.'Irl|:|' Fesmren'd without MENY conthizue-

cer, But o proceed, 1 could not find that water, or fome deeply tine'd

liquors would in fmall ones rife fo high as one would expelts and the
higheft T have found it yet vife in any of the pipes 1 have try'd, ‘'was to
a1 smcbes above the level of the waterin the veliel : for though I found
thatin the fmall pipes it would mimbiy exter ar firft, and run about 6 or
7 #mches upwards; yet I found it then to move upwards G flow, thae I
have not yet had the patience to oblerve it above that height of 21 iw-
ches (and that was in a pretty lerge Pipe, in comparifon of thofe I for-
merly mentioned 3 for I could oblerve the provrefi of a very deep ting'd
Liguar in it with my #aked eye, without much trouble; whereas many of
the arber pipes were (0 wery fimald, thavunlels in a corvenient pafiure tothe
light, T could not perceive thear :) But 'tis very probable. that a greater
patience and affdwity may dilcover the liquors torij, at lealt to remain
Jufpemded, at heights that [ fhould be loath now eventogheff at, if at
lealt there be nr?- proportion kepe between the heighe of the afcending

liquor, and the

higmefs af the bales of the pipes.

An Attempt for the Explication of this Experiment.

My Conjedture, That the wweqnal beight of the furfaces of the maler,
proceeded froms the greater preffure made wpom the water by the Air
withous the Pipes A B C, then by that within thene:, 1 fhall endeavour to
confirm fromthe truth of the two following Propefitions :

The hiclt of which is, Ther anumequalprefiure of the incumbent Air,

will :‘ﬂnﬁ an mq'l'm' &f_glll' in the mater's Fwrfaces,

And the fecond is, That in thir experiment there is fuch an wmequal

efiire,

That the firltis true, the following Experioremt will evince. For if
you take any Vellel (o contrived, as thar you can at pleafure either jn-
creafe or diminifh the prefure of the Air upon this or that part of the Sx-

rl_,l‘a':ir.r of the rraler, the ﬂ'flt-l'i:l'-f_,ln' of the ]1¢Eghr of thole parts will pre-
feorly be fafts and that part of the Swperficies that fuftainst 1:‘:3_r'e.frcrprg:

Sure, will be inferior to that which undergoes the lfi.

A b Vellel for

this purpofe, will bean inverted Glafs Sypbon, fuch an one as is deferi-
bed in the Sixth Figre.  Forifinto it you put Water enough to fill i as
high as 4, and gently blow in at D, youihall deprefs the Superficies &,
and thereby raife the oppolite Superficics 4 to a comfiderable beight, and
by gently jueking youmay produce clean comtrary eeéts,

t, Ihat there is fuch an wwequal prefiere, 1 (hall prove. from this,
That there i1 a much greater incongruity of Air to Glafi and fonse ather Badier,

dben there i of Waler 1o the fame,

D 3
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Sehem, 4,
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By Compruity, I meean « property of a fiwid Eody, where part of it
is r.r{rc.l'ﬂ' fuil'a{a‘ with any afirmr p.d;-r.!, either of it felf, ar of ?w;?i‘bcr .;?;.ra‘-
Lar, fiui wdfnﬁd body : And by Incomgruity a praperty of a flwid, by which
it irbindre f;.n-m#nij'iﬂg with an d:ﬁrmﬂ.:rﬁﬁuﬁf}urﬁﬁdEad}.

This Jaft property, any one that hath been obfervingly converfant
about fluid Eoc ies, cannot be ignorant of. For (not now to mention
feveral Chywical spirits and Opls, which will very hardly, if at alf, be
brought to mix with one another s infomuch that there may be found
fome 8 or g, or more, feveral diftinét Liquors, which fwimming one up-
on another, will not prefently mix) weneed feek no further for Exam-
ples of thiskind in fluids, thento :trl:ﬁ:n-::lhr.- drops of rain falling through
the air, and the bubbles of air which are by any means conveyed undgm-
the furface of the water 5 or a drop of common Sallet Oyl fwimming upon
water. In all which, and many more examples of this kind that might
be enumerated, the inceagruity of two flwids is eafily difeernable.  And
as for the Comgruity or Tncongruity of Liquids, with feveral kinds of firme
Bodies, they have long fince been taken notice of, and called by the
WNames of Drinefi and Mviflure (though thefe two names are not compre-
henfive enough, being commonly uled to fignifie only the adhering or
not adhering of water to fome other folrd Bodres)of this kind we may ob-
ferve that water will more readily wet fome woods then others 5 and thae
water, let fall upon a Featber, the whiter fideofa Colwers, .and fome
other leaves, or upon almoftany f!{rﬁ_j, wniluwons, or rgffm: fupﬂrﬁcics,
will not at all adkere to them, but eafily twmble off” from them, like a folid
Bewly whereas, ifdroptupon Linnes, Paper, Clay, greem Wood, 8. it will
not be taken off, without leaving fome part of it behind adbering to them.
So @wick-fiver, which will very bardly be broughtto ffick ro any vegeta-
ble body, will readily adbere 10, and mingle with, feveral clean metalline
badier.

And that we may the better finde what the confe of Comgrudty and
Fucomgrnity in bodiesis, it will be requifite to confider, Firlt, whatisthe
,-;.-;?-fé of fividnefi 5 And this, I conceive, to be nothing elfe but a certain
pulfe or fhake ot heat’s for Hear being nothing elfe but a very bresk and ve-
bewsent agitation of the partsof abody (as Thave elfwhere made probe-
bable) the parts of a body are thercby made fo fogff from oneanother,
that they eafily move amy way, and become flwrdd.  Thae T may explain
this a litle by a grofs Similitude, let us fuppofe adifhof fand fer upon
fome body that isvery much agitated, and fhaken with fome qri.:‘&i}:(i;nd
fivomg vibrating motion.ason a Ailferre turn'd round upon the under ftone
very violently whillt it is emptysar on a very {tiff Dramv-head.which is ve-
hemently or very nimbly bearen with the Drumiticks. By this means,
the fand inthe difh, which before lay like a dvffand unaltive body, be-
comes a perfect firied 3 and ye cannofooner make a Aole in it witi. your
finger, but itis immediatcly ffled wp again, and the upper furface of it
feveld.  Nor can you bury a ligkt body, asa pieceof Cork underit, bur
it pr:ﬁ_-mly emerges OF fwims as twere on the top; DOF can you lay a
Beavier onthe top of it, as a picee of Lead, bur it 1s immediately bursed

in
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in Sand, and (as’‘twere) finks to the bottom. Nor can you make a ol
in the fide of the Difh, but the {and; Mall e swt of it to a feekl, pot an
abpions préperty of afluid body, as fuch, but this dosimitate's and all
this meerly caufed by the vehement agifation of the conteining vellel §
for by this means, eachiand becomes to have a oibrarive or daneing mios
tion, fo asnoother heavier body can reff on it, unlefs fiffeind by lome
other on either fide : Norwill it fuffer any Body to be bewearh it unlefd
it be a beutier then it felt  Another Inftance of cthe (trangeloofening
nature of a violent jarring Motion, or a (trong and nimble vibrative
one, weimay have from. a piece of srom graved onvery ftrongly witha
file : foritinto thata pin befivew'd fo firm and hard, that though it has
aconvenient head toie, yeticcanby no means be suferenr'd by the find
gerss if, 1iay, youattempr ro unicrew this whillt grated ow by the file; Te
will be found to undoe and rurn VEFY rxrfr'.lff, The firlt of thele |:'.".-mmp]¢s
manifefts, bow a body actually divided into fmall parts, becomes a fiwid,
And the latter manitefts by whar means the agitation of heat fo eafily
.ha_ﬁ'x; and aties the partsof jolid and firar bodies. Wor need we ﬁrp-
pole heat tobe any thing elfe, befidesiuch amotion 3 for fuppofing we
could Afechamically produce fuch a one guick and firemg enough, we need
not {pend fieel to melt a body. Now, thatl do not {peak this altogecher
groundlets, Imulkt refer the Reader tothe Obfervations | have made u
on the fhining fparks of Steel, for there he thall find thae the fame effells
are produced upon fmall chips or parcels of Steel by the flame, and by 4
j;.ﬁ‘ awd vialent mation and if the lmdj,- of ffeel may bechus meleed
(as I there fhew itmay) [ think we have little reafon to doubr that al-
molt any etber may not allo. Every Smith can inform one how quick!
both his File and the Tren grows bt withﬁﬁqq: and il_:,'t'm b alm
any two bard bodies together,  they will do the fame : And we know,
that a fufficient degree of hear caules fiwidizy, in fome bodies much foon-
er, and inotherslater; that is, the partsof the body of fome are fo fasfe
from one anmhl:r, and ﬁumupr.tﬂ w.&;'re: and fo miwsie and .f:'i‘#.l’e, thar a
very fmall degree of agitation keeps them always in the flate of fiaidity.
Of this kind, [ fuppole, the £ther, that is the medine: or fivid body, m
which all other bodiesdo asit were fwim and moves and particularly,
the Air, which feems nothing elfe but a kind of tindfxre or [olxtion of ter-
reftrial and aqueous particles difole’'dinto it, and agitated by ity juft as
the tamiure of Cocheneelis nothing bur fome finer diffeluble parcs of that
Conerete lick'd up or difels'd by the flvid water, And from this Notion
of it, wemay l.‘ﬂfti;}' give a more [ntelligible reafon how the Air becomes
io capable of Rarefaiiion and Condenfatiom, For, as in tinéiares,one grain
of fome firomgly tinging fubltance may ferfibly colour fome buxdred  thox-
ﬁ'ﬂ'ﬂ graing of nppraprini‘e.s“.icp.mls,{b as every .fa'r.:rlp of It h:l;iit:s pmpur‘tiﬂ-
nate {hare, and be fenfibly ting'd, as 1 have try'd both with Legmoed
and Cochemee! : And as fome few grains of Salt isable to infect as
€at a quantity,as may be found by preecipitations, though not fo eafily
y the fight or taffe 5 fo the Air. which feems vo bebur as twere a tindfure
or faline fwbflance, diffolv dand agitated by the flurd awd agil Ether,may d]ji__—
perle
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tfe and expand it {elf into a vaf? fpace; if it have room encugh, and
infect.as it were,every part of that i'p:u_:c. But.as on the u:hcrﬁdc,ii?thcrc
be but fome fewgrains of the liquor, it may extrad all the colour of the
tinging fubltance, and may diffolve all the Salt, and thereby become
mwch more impreguated with thole lubltances, fo may alf the air that fuf~
ficed ina rnra_'lfj-'d II'.?‘.H': to fll (ome ﬁ#ﬂﬂrﬁd!f:ﬂlﬁﬂd rp.':c{'s of Erhtr, be
compris'd in only ewe,but in a pofition proportionable dexfe. And though
we E:wc not yet found out fﬁch ftrainers for Tinltures and Salts aswe
have for the Air, being yetunable to feparate them from their diffolving
liquors by any kind uf%i!’.rn:, without preeipitation, aswe are able to
parate the Air from the Zther by Glafr, and feveral other bodies. And
though we are yet unable and F%'nm'a nt of the ways of precipitating Air
out.of .the Ather as we can Tinttores, and Sales out of feveral :ﬁﬁm;;;
yet neither of thefe feeming impalfible from the nature of the things, nor
foimprebable but that fome happy future induftry may find our ways to
effet them ; nay, further, fince we ﬁtld_thﬂt Nature does really perform
(though by what means we are not certain)) both thefe at‘:i'i-om, namely,
by precipitating the Air in Rain and Dews, and by lupplying the Streams
ami Rivers of the World with frefh water, ffrain’d through fecret fub-
terrancous Caverns:  And fince, thatin very many other proprietiesthey
do ib cxa&]}. -Ir;fm of the ﬁm rature 3 Ftill further l.)fzmtium or
tryalsdo inform us of the centrary, we may fafely enongh comelede them of
the fame kind, For it feldom happens that any two natures have fo ma-
ny propertics coimcident or the fasve, as I have oblerv'd Solutions and
Alr to have, and to be -ﬂrd_:ﬁ;-'rr.#f in the reft.  And therefore I'think it nei-
ther impeffible, irrational, nay nor difficult to be able to predid whar is
likely o happen in other particularsalfo, befidesthole which Obfercation
or Experiment have declared thus or thus; efpecially, if the circwm-
Jffances thar do often very much conduce to the varation of the effedts be
duly weigh'd and conjidder'd.  And indeed, were there not a prabability of
lhis, O0r in.jm'rifr would be md!g‘j,uur lr:_p-..nl’: i, and our greateft in-
wentions would be nothing but the meer prodwis of chamce, and not of
Eeafor 3 and, like Mariwers in an Ocean, deftitute bothof a caqgj and
the fight of the Celefiialguids, wemight indeed, by chawce, Steerdiredfly
towards our defired Port, but 'tis a thewfand te ome but we mifi our aim,
But to proceed, we may hence allo give a plain reafon, how the Air comes
to be darkmed by clowds, 8c. which are nothing but a kind of precipitari-
oxr, and how thole precipitarions fall down in Skenrs: - Hence allo counld
I very eafily, and I think tuly, deduce the caufe of the curious fxamgu-
lar figwres of Snow, and the appearances of Halees, @¢. and the fudden
Iﬁ!rirr'#g of the Sky with Clouds, and the variffing and difappesring of
thole Clouds again for all thefe thingsmay be very: eafily mitated in a
&lafs of liguer with fome ilight Chymical preparations as I have oftentry'd,
and may fomewhere elfe more largely relate, but have not now time to
fet themdown. But to proceed, there are other bodies that confift of
particles more Grafi, and of a more apt figure for cobefferr, and this re-
quiresa fomewhat greater agitation 3 fuch, I fuppole 3. fermented vinons
Spirits
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spirits, feveral Chymical 0ils, which aremuch of kin to thofe Spirits, &
Others yet require a greater, as water, and fo others swch greater, for al-
molkt infinite degrees: For, T fuppole there are very fow bodics in the
wnrld that may not be made rr.!'iqn'.zfr.r:r.-.r "uidj h}*ﬁwc or eiber dtgruu of
agitation or heat. A

Having therefore in fhort fet down my Notien of a Fluid body, I come
inthe next place to confider what Comgruity is5 and this, as 1faid before,
being a Relative properiy of a fluid, whereby it may be faid to be like or
“m& tothis or that other body, whereby it dees or does wot aix with
this or that body. We will again have recourfe to our former Experi-
ment, though but a rude ones and here if we mix in the dith feveral finds
of fands, fome of bigger, others of lgfs and finer bulks, we (hall find that
by the agitation the five famd will gjei and throw ant of it felf all thofe
bigger bulks of {mall ffowes and the like, and thofe will be gatkered toge-
ther all into exe plﬂtc 3 and if there be a1 bey bodies it of other DAtarcs,
thole allo will be feparated into a place by themfelves, and wwited or tame-
bledup together.  And though this do not come upto the bigheff proper-
¢y of Comgruity, whichis a Cobafforr cf the parts of the fluid together, or
a kind of attralliom and tewacity, yet this does as ‘twere fhadew it our,
and fomewhat refemble iey for jult after the amemanner, I foppole
the pdje of heat to agitate the fmall parcels of matter, and thofe that are
of a like bigrefs, and figwre, and matter, will bold, or dawee together, and
thofe which areof a dﬁﬁtrﬁqq kind will be thruft or fhov'd outfrombe-
tween thems for particles that are all ffwiler, will, like fo many equal
minfical firings equally [fretcbe, vibrate together in a kind of Harmony or
amifors whereas others that are difftwilar, upon what account foever,un-
lefs the dilproportion be otherwife counter-ballanc'd, will, like fo many
firings owt of tame to thofe unifons, though they have the fame agitating
pulje, yet make quite differing kinds of wrbrations and repercuffions, fo that
though they may be both mov'd,yet are their vibrations fo diferent, and
{0 amtun d, as twere o each other, that they crgff and jar againit each
other, and conie aently, cameor agree mgt’:hcr, but f.-" back from each
other to their Gmilar p:lrIiE]Es. l'\lﬂ'l.'-', to E;"‘”: you an inftance how the
difprepertion of lome bodiesin one relpett, may be connter-ballanc’'d by
a comtrary difproportion of the fame body in another refpect, whence we
find thar the fubtil wiwews [pirie is congruens, or does readily mix with ma-
ter, whichin many propertiesis of avery differing mature, we may con=
fider that a wmifor may be made cither by two firings of the fame bignef7,
length, and temfion, or by twoltrings of the fame bignef, but of differing
lemgth, and a contrary differing !ruﬁ#:_, or 3/y. by two {irings of wwequal
length and bignefi, and of a differmg temfiom, or of equal lemgth, and diffe-
ring bigmels and tenfion, and leveral other fuch varieties.  To which three
propertacs in f!'i#;g':’, 'F.'illi:um:fp:rnd three proprieties alio in ﬁmL or the
particles of bodies, their Aarter or Subflance, their Figure or Shape, and
their Body or Exlk, And from the varicties of thele three, may arife in
fiwite varieties intluid bodies, though all agitated by the fame palé or vi-
brative motion.  And there may be as many ways of making Harmonies
and
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and Difcords with thefe, as theremay be with mafical frings. | Having
therefore feen whatis the caufe of Congruity or Incongruity, thofe rela-
tive propertics of Huids, we may, from what has been faid, very eafily
collet, what is thereafor of thofe Relative proprieties alio between flw
ie boelies nndﬁ!ﬁd-‘, for fince all bodies confilt F.ﬂ'n'r'-'cr of fuch a Sub-
flance, Figwre, and Bulks; bur infome they are awmited rogether more frar-
Iy then to be qu_:ﬁm‘r“h:lﬂ'l cach other b}' every oibrafiroe motion (rhuu h
1 imagine that there is no body in the world, but that fome degreeof a-
gitation may, as I hinted before, agitare and loofen the particles o as to
make them Huid ) thofe t‘ﬂﬂ'}r:'jug particles may pibrate in the fime man-
ner almoft as thofe that are feofe and become wwifows or difeords, asi
may fo fPL':LI{;tLI them.  Now that the parts of all I-m’.fn, ti‘lﬂllgh never
fo felid, do yet vibrate, T think we need go o forther for proof, then
that af/bodies have fome degrees of bearin them, and that there has not
been yet found any :]1'tng Prr_ﬁ'ffjﬂp‘mf:.r; Mer can | believe indeed thae there
is-any fuch thing in Nature, as a body whofe particles are at reff, or fazy
and swaéfizve in the great Theatre of the Werld, itbeing quite contrary to
the grand Qecoromy of the Univerfe. We (e therefore whar isthe req-
fon of the fyapatby or uniting of fome bodies together, and of the dni-
pathy or flight of others from each other : For Congruity feems nothing
ellfe but a .E'J'm_p.-lrfy,_ and Iu:'ﬂugr#if; an ..*‘i.l'l’ii’:.l'?-rn’.;_";l' of bodiess l]l.‘nl:eﬁm-
lar bodies once awated will not eafily part, and dijfewiler bodies once
joyn'd will not eaffly swite agains from hence may be very ealfily deduc'd
the reafon of the ifpenfior of water and Swick-ftver above their ui_u;]]ﬁm-
tiew,as] fhall more at large anon fhew.

Thefe properties therefore (alwayes the concomitants of fiuid bodies)
produce thefe following vifible Effeds -

Firft, They swite the parts of a fluid to its femsler Solid, or keep them
Jeparate fromits J{y;wﬁ.rr. Hence @uick;filver will {as we noted cﬁ}re}
ftick to Geld, Silper, Trn, Lead Bce. and werite with them : but renl/ off from
Waod, Stome, Glafi, &c. it never [o little fcituated out of itsbopigomsal les
vely and water that will wet falt and difaloe it, will fp oft from Tallew,
orthe like, withoue at all adberine s as it may likewile be oblerved 1o
do upon adufly fuperficies.  And nextthey caufe the parts of bemvagese:
al fiwrd bodies readily to adbere together and mix, and of beterogencalito
be exceeding averfe thercunto.  Hence we find, that swe fmall draps of
mater, on any fuperficies they can roul on, will, it they chance totonch
each ather, rﬂ‘dﬁ{p anite and awiaxc into ome 39 drep: The like may be ab-
{erved with two imall Bewls of @wicl-fifver upon a Table or Glafs, pro-
vided their furfaces be nor ffrcf:j-; and with rwo ﬂrnp:i D'I:-Qlf upon fair
water, ¢ e.  And further, marer put unto wine, falt water, vinegar, [pirit
of wine, or thelike, does immediately (efpecially if they be fhaken te-
gether) difperfe it felf all over them. Hence, on thecontrary, we alfo
find, that Oyl of Tartar poured upon @wickfilver, and Spirit of Wineon
that Oyl, and Oyl of Turpentine onthar sperit, and Aiv upon thar 0yl though
they gcﬁnpt clofely upinto a Bottle, and fhaken never fo much, they
will by no means long fuffer any of their bigger parts to be wwited orin-

cluded
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cluded within any of the other Liquors(by which recired Liquors,;may be
alainly enough reprefented the four Peripatetical Elmients, and the more
|}'ubt|] ﬁlﬂrabﬂﬁ'ﬂﬂ.".} Fromthis properry ‘tis,thata drﬁpuf water doeg
not mingle with, ar vanith into s, but is driven (by thar Fiuid equally

:m-rudmg it on every hde) and fore’t into as hittle afpace as itcan poi
Ebi}l‘ be contained in, namely, into a Kowwd Globele.  So likewife a ljts
tle dir blownunder the water, is amited or thrult into a Babbile by the
ambient water. Anda parcel of @uick-fluer enclofed with ativ, Water,
or almoft any other Ligwor, is forsred into a raned Ball,

Now the caufe why all thele included Fluids, newly mentioned; or as
many others as are wholly included within a heeerogeneous fluid, are
not exadlly of a Spkerical Figure (lecing thatif caufed by thefc Principles
only, iteould be of no other) muft proceed from fome ather kind of
prefure againft the two oppolite Hatv:ti fides. Thisadvemtitions orueeis
dental prefivre may 1‘(1{‘(":'5 from divers canfér, and ;u‘rmd'l|'|g]]f mult s
verfifie the Figure of the included heterogencousfluid : For feeing thara
bod may be included cicher with a fluid enly, or only with a ['mi'trt, or
pa:t{ymthaﬂuid, and partly witha folid, or partly with one fluid, and
partly with another; there will be found a very great varicty of the rers
minating furfeces, much difiering from a spberical, according to the varis
L]l H ulﬁmcﬂ or preflure that lJ-;:lL‘lulgs to each of thefe encompafiing bo-
dies. 1

Which Properties may in general be deduced from two heads, iz,
Motion,and Reff.  Far, cither this Globular Fi![m-: is altered b}- a4 makuie
ral Motion, fuch asis Grawity s or a viokent, fuch asisany aceidental mation
of the fluids, aswe fee inthe wisd ruffiing up the warer,and the purises
of Streawms, and foaming of Catarralls, and the like. Orthirdly, By the
Reff, Firsmefe and Stability of the ambient solid. Forifthe including
Seolid be of an amguler or any other srreqular Form, the included flaid will
be near of the like,as a Pine-rar full of wirter,or a Bladder full of v, And
next, if theincluding or included fivid havea greater gravity one than
another,then will the glofalar Form be depreft into an Ediptico-fpherical :
Asif, for example, we fuppofethe Circle A B ¢ D, in the fourth Figure,
to reprefent ﬂ.ﬂllqﬂ af” water, @wickfilver, or thelike, included withthe
Air or the like ; which fuppoling there were no gravity at allin either of
the fiwids, or that the comtained and containing were of the fame weighe,
would be equally compreif into anexaltly fphericalbody ( the ambient
fuid forcing equally againit every fide of it. 3 Bur fuppaling either a
greater gravity in the included, by reafon whercot the parts of it bv:ingl

prefifrom A rowardsE, and thereby the whole put into smetisn , an
that sotion being bivelred by the re Ramce of the fubjacent pares of the
ambient, the globular Figure 4 D ¥ ¢ will be depreft intothe flliptice:
pherical, E G F H. Forthe 15&1!‘._'.4‘ is detruded to E by the Gravity, and
#to F by the refiffance of the fubjacent medium : and therefore € muft
M\‘."ﬂ{.ﬁl‘“}r be thruit to Gsand 2 o H, Or elfe, ﬂlp|miillg A greater gravi
ty inthe ambient, by whofe more then ordinary prefiure againit the under
lide af the included globule ; & will be forced to F, and by its r{.!:jrn'rrtllui'
E the
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the motion spmards, the fide A willbe depreft vo E, and therefore € bei
thruft to ¢ and D to H 3 the glabular Figure by this meansalio will be
made an Elliptrco-fpherical.  Next if a fluid be included partly with one,
and partly with another fluid, it will be found tobe thaped diverfly, ac-
cordingto the proportion of the gravity and #wcomgristy of the 3 flwids
one toanother @ As in rhcﬁ-g-;:lm.{ Figure, let the upper Af M afbe A‘ir,:hc
middle L Af N ¢ becommon0yl; the lower 0 ¢ O be#¥ater, the 0yl
willbe form'd, notintoa fpherical Figure , {uchas isreprefented h].rr.ge
priched Line, but into fuchaFigureas L M N O, whole fide L M N
will be of a flatter Elliptical Figure, by reafon of the great dili]:rnpnrtinn
between the Gravity of Oyland Air, and thelide L O M of arounder,
becaufe of the fmaller difference between the weight of Opland Faser,
Laftly, The globular Figure will be changed,if the ambieat be partly fiwid
and partly folid. ﬁm% here the termination of the incompafied fivid to-
wards the incompaffing is fhap'd according to the proportion of the con-

ruity or incongruity of the fwids to the jolids, and of the gravity and
incongruity of the fivids one to another. Asfuppole the fubjacent se-
diwer that Eﬁndm‘s anincluded fluids defcent be a folid , as ler K L, inthe
fourth Figure, reprefent the fmooth fuperficies of a Tables E G F H,a
parcel of ruwning Mercirys, thefide G F H 'l"-']_ll bemore flatted ; ac-
cording tothe t{\lnpﬁrtim of the incongruity of the Aerewryand Air to °
the Weod and of the gravity of Meresryand Asr one to another 5 The fide
G E H will likewife be a littlemore depreft by reafon the fubjacent
partsare now at reft,which were beforein motion.

Or further in the third Figure, let A 1L 1D reprefent anincluding fo
lid medium of a cylindrical fhape ( as fuppofe a {mall Gi.gl':‘:?‘ur) Let
FGEMM rcpr:ﬁm acontain'd fiurd, as waters this towards the bor-
tom and fides, is figured according to the concavity of theGlafr = Butits
upper Srface, ( whichby reafon of irs gravity, ( not confidering at all
the Airaboveit, and fo neither the congruity or incongruity of either of
them tothe Glals ) fhould beterminated by partof asphere whofe dia-

. meter (hould be the fame with that of the earth, which to our fenfe would
appear a [traight Line, as F G E, Or which by reafon of its having a
greater congruity to Glafs than Air has, ( not conlidering irs: Grayity }
would be thruft into a concave Sphere, asC H B, whofe diameter would
be the fame with that of the concavity of the Viefiel : } Itsupper Surface,
I fay, by reafon ofits having a greater gravity then the Air, and having
likewife a greater congruity to Glafsthen the Air has, is terminated, by a
comcave Elliptico-ffherical Figure, as C K B. For by its congruity it eafily
conforms it felf, and adheres to the Glals, and conititutes as itwere one
containing body with it, and therefore (hould thruft the contained Airon
that fide it touches it,into a [phericalFigure,as B H C, burthe motionof
Gravity depreffinga little the Corners B and C, reducesitinto the afore-
faid Figure C K B. Now that itis the greater congruity 'of one of the
two contiewons fiwidsthen of the other.to the containing falfd.thar caufes
the feparating furfacesto be thus or thus figured : And thatiris not be-
caufe this or t%.a.t figurated furface is more proper, natural, or peculiarto

one
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ene of thefe fluid bodics;then rathe other,will appear from thiss thatthe
fame fluids will by being put into differing folids . change their fficen
For the fame water |, which ina Glafs or wooden Véeflel will kave a cond
cave lurlace upwards.and will rile higher ina fmaller then agreater Pipe;
the fame water, Iy, inthe lame Fipes greafed over.or pyled| will pros
duce qui:e contrary effedtsy forit will have a protaker avt and rereee firs
face upwards, and will notrife fo high in fmall, asin bigger Pipes : Nay;
in the very fame folid Veflel , you may make the very fame vwo contigu-
ous Liguidsto alter their Surfaces ; for raking afmall Wineiglaf,or fuch
like Vellel, and pouring water gently into it, youihall perceive the far-
Jface of the warer all the way cemeave, till it rife even withthe top, when
you fhall find it (if you gently and carefully pour in more ) to grow
very protuberant and cowvex 5 the reafon of whichisplain, for that the
folid lides of the containing body are no longer extended , to which the
water does more readily adhere then the airy but jr is henceforth to be
included with air, which would reduceit into a beasifphere, but by reafon
of its gravsty, itisflatted intoan Oval  @wicksifver alfo which to Glafi
1s more incongruous then Air (“and thereby being put into a Glafi-pipe,
will hot adhere to it, but by the more comgruans airwill be forced to have
a very prafuberant furface, and to rife higher in a greaterthen a lefier
Pipe ) this @uicksifverto clean Meral, elpecially to Gold sifver Tin. Tead,
&c. Jrom excepred.is more congrasns then Air | and will not only frick ro
it,but havea comcane Surface like water, and rife higher inalefs; thenina
grﬂtchiE&

Inall thefe Examples it is evident | that there isan extrasrdimary and
adventitions force, by which the globuler Figure of the contained ferere-
gemeons ﬁuidiﬁlll.‘f.'rtd); neither canit beimagined, how i fhould other=
wile be of any other Figure then Globwlar - Forbeing by the beterogene-
ous fluid equally protruded every way,whatloever parr is protuberant, will
be thereby depreff.  From this caule it is, that in ies ctieftsit does very
much refemble a rewnd Spring (fuchasa Heap.) Forasin a rennd Spring
there is required an additional prefre againlt two oppofite fides, tore-
duceit into an Ovel Form, orto foree itin between the fides of a Hole,
whole Disseter is lefs then that of the Spring, there mult bea confidera-
ble force argrotrafior againit the comcave or inner fide of the Sprizg 5 So
toalter this fpbericalconltituticn of an included fuid body , there is re-
quired mare preffire againit oppofite fides to reduce it into an Owals and,
to prefs it into an Hole lefs in Diameter then it felf] it requiresa greater pro-
trafien againit all the other fides.  What degrees of force are requifite
to reduce them into Jonger and longer Ovals, orto prefs them into lefs
and lefs holes, 1have not yetexpenmentally caleulated 5 but thus much
byexperiment I find in general , that theres alwayes required a greater

reflure to clofe them into longer Gvals, or protiude them into fmaller
%. Lhe necefiity and reafon of this, were it requifice  could eafily ex-
plain: butbeing not foneceflary, and requiring more reom and time
then I have for it at prefent, 1 (hall here omit it and proceed to fhew,
that this may be prefently found true, if Experiment be made with a
2 roumd
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rownd spring (the way of making which trials'is abvioss enough. ) "And
with the finid bodies of Mercwry, Air, &¢, the way of trying which, will
be fomewhat more difficult 5 and therefore I {hall in brief deferibe ir. He
therefore that would try with 4ir , muft firlt be provided 41{' a Glafi-pipe;
made of the fhape of that inthe fifth Figire , whercof the fide' A'B, re-
prefents a ftraight Twbe of about three foot long , C;reprefents another
part of it,which conlilts of a rewsd Bxbble 3 [o'ordered. that thereis lefi'a
paffa eor bole at the top, into which may be faftened with cement feveral
Jimall Pipes of determinate eylindrical cavities : as let the bollow'of
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There may be added as many more ; as the Experimenter {hall think fir,
with holes continually decrealing by known quantities, fo far as his fenfes
are able to help him 3 I fay, fo far, becaufe there may be made Piper fo
fmall that it will be impoiiible to perceive the perforation with ones na-
ked eye,though by the help of a Afferefeape, it may eafily enough be per-
ceived : Nay, I have made a Pipe perforated from end ro end, foidmall;
that withmy naked eye I could very hardly fee the body of it, infomuch
that I have been ableto knititup intoa knot without breaking @ And
more accurately examining one withmy Micrefcepe, Ifound it notfo big
asa [ixteenth part of one of the fmaller hairsof my head whichwas of
the maller and finer fort of hair, fo that (ixeeen of thefe Piper bound fag-
got-wile together, would but have equalized onefingle hair s how fmall
therefore mult its perferationbe? It appearing to me through the Aficro-
Jeepeto bea proportionably thick-fided Pipe.

Toproceed then, for the trial of the Experiment, the Experimenter
mult place the Twbe A B, perpendicular, and fill the Pipe F (" cemented in-
to the hole E ) with warer, but leave the fwbble C full of 4, and then
gently pouring in water into the Pipe A B, he mufk obferve diligently
how high the water will rifein it before it protrudethe bubble of Air C,
through the narrow paflage of F, and denote exaftly the heighe of the
Cylinder of water , then cementing in afecond PipeasG, and filling it
with water 3 he may proceed as with the former, denoting likewife the
height of the Cplineer of water , ableto protrude the bubble C through
the paffage of G, the like may he do with the next Pipe.and the next.cre
as far ashe isable : then comparing the feveral heights of the Cylinders,
with the feveral boles through which each Cylinder did force the ir (ha-
ving due regard tothe Cplinders of water in the fmall Taber ) it will ba
very eafie to determine, what force is requifite to prefs the Air in-
to fuch and luch & bele, or (o apply it to our prefent expcr':mcl_l:tj
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how much of the preffure of the 4ir is taken off by its ingrefsinto fmal-
lex and. {maller beles. ' From the application of whichto the entring of
the Air intothe bij:{gt'l‘ bole of thel effel, and into the (maller bole afithe
Pipe, we fhall clearly find, that there isa greater preflure of the air upon
the watenin the Fefiel or greater pipe, then there is upon that in the leffer
pipet For: fincethe preflure of the air EYVLTY Way ils found o be :'qtinl,
that is, as much as is able o pref upand fultain a Cylimwder of @wickssbver
of two foot and a halt bigh, or thereaboutsy And finee of thisipreilure
fo many more degrees are required to force the Air into a fmaller theén
into a_greater fele thatis full of a more congrupus fluid, And laftly,
fince thole degrees that are requilite to prels it in, arethereby taken off
from the Air within, and the Air within left with fo many degrees of
prefiure lefs chen the Air without 5 it will follow, that the Air inf the Jefs
Tube or pipe., will have lels prefiure againdt the fuperficies of the mater
therein, then the 4ir in the bigger: which was the minor Propofition to
be proved.

The Conclufion therefore will neceflanly follow, wiz. That this wme-
gual prefire of the Air canfed by its ingrefl inte unequal holes, s a canfe fuffi-
cient to produce tbis effeld | withous the belp of any other comcwrrent 3 and
therefore is probably the principal (i not the only) caule of thefe Pheme-
mena,

Thistherefore being thus explained ; there will be divers Phemomena
:xp!ica.b]t_' I]Ll’.‘fl.:l:l)c.J as. the r'rﬁng of Ligugrsin a Filtre, the riﬁng of Spirit

Wine, 0yl melted Tallow, Ge. inthe Week of a Lemp, ( though made
of fmall Wire, Threeds of Asbeftus, Strings of Glafi, ot the like ) the rifin
of Ligworsina Spange, piece of Bread Sand, &+c. perbaps allo the n!"m-nd%
ing of the Sapin Treer and Plants, through their imall, and fome of them
amperceptible pares, (of which Lhave {aid more, onanother occafion ) at
lealt the pafling of it out of the earth into their roots.  And indeed up=
on the confideration of this Principle , multitudes of other ufesof it oc-
curr'd tome, which I havenot yet fo well examined and digefted as to
Frﬂpﬂulld for Axioms, but only as @werics and Conjedures which may

erve as bints toward fome further dijcoveries.

Asfirlk, Upon the confideration of the comgraity and incomgruity of Bos
dies,asto tewch, Ifound allo the like congruity and imcomgrusty (if I may
fo l—rf.“;l.l'i.:.‘ asto the ?r:rr-'j-l;'-'.r.r'u.r}.rf of the Raies of L'rg_!ll! : For as in thisre=
gardwater ( not now to mention other Liquors) feems nearer of affini-
ty to Glafs then Airand Air then Suickrilver : whence an oblique Ray out
of !.':v‘.l".ﬂI{J-'1I will E'liil;- 1o waler with very lictle refraltion frem the erpendi-
cxlar, but none out of Glafkinto Aér, excepting a dired, will 11.-1{5-.1-'1:]1{;”;
avery great refraction from the perpendicular, nay any qrblir.]u:: Ray un-
der thirey. degrrees; will not be admitted into the Air at all. - And Duick:
ﬁ"tl:rwill neither admit oblique or direct, bue refletsall 4 {l_‘tminq, a5 Lo
the tranfmitting of the Raigs of Light, to beof a quite differing conlti-
tution,from thar of Air J¢ ater Glafs, €*c. and to refemble molt thole opad-
cousand firong reflecting bodies of Metals: So alfo asto the property of
colielion or congruity , Warer feems to keep the faime order, being
more
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more congruous 1o Glafs then Air, and’ Air then Quickfilver.

A Second thing -( which was hinted tome, by the confideration of the
included fluids globular form , caufed by the protrufion of the ambient
heterogencous fluid ) was, whether the Phememena of gravity might not
by this means be explained. by fuppoling the Globe of Earth, Water, and
Air to be included with nﬁ!.rr'dj heterogeneotts to all and eachof th.:m,
fo fubtil , as not only to be every where interfperféd through the 4#, Cor
rather the air throughit ) bur to perpade the bodies of Gleff , “and even
the elofeft Mevals, by which means 1t may endeavour to detrude all earths
Iy bodies as far from it as it can 5 and partly thereby.and partly by other
of its properties may move them rowards the Cenrer of tﬁ:: Earth. Now
that there is fome fuch fluid I could produce many Experimentsand Rea-
fons, thatdo feem to proveit: But becaufe it would ask fome time and
room to fet them down and explain them, apd to confider and anfiver all
the Objettions ( many whereof I forcfee ) that may be alledged againit
it5 I fhall at prefent proceed to other Gweries,contenting my felf to have
here only givena hint of what I may fay more elfiwhere,

A Third @wery thenwas , Whether the beterogeneity of the aabient
Jﬁ'uid may not be accounred a ﬁ.-:w.rr!ﬂ}' r.:rrfﬁ' of Ihurmnd'nf or E.Eebg{u
Jorm of the greater bodier of the world,fuch as are thofe of the Swr,starr,
and Planets, the fubffance of each of which feemsaltopether beterogeme-
ows to the circum-ambient flwid «ther? And of this] fhall fay more inthe
Obfervation of the Moon.

A Fourth was, Whether the globwler form of the fraller pareels of
matter here upon the Earth, asthat of Fruits, Pebbles, or Flints | &,
( which feem to have been a Lignor at HTI'E’) may not be caufed by the
heterogencons ambient fiwid. For thus we fee that melted Glaff willbe
naturally formed into a reund Figure; folikewile any fmall Parcel of any
Jufeble bocly , if it be perleétly enclofed by che Air | will be driveninto a
globular Form 3 and when cold, will be found a folsd Ball. This is lainly
enough manifefted rous by their way of making frot with the draps of
Lead 3 which being avery pretry curiofity and known but voa very few,
and having the liberty of publithing it granted nie, by that Esviment Fir-
tiofo Sir Robert Moray , whobrought in this Account of it to the Reyal 5o-
eiety, Thave here tranferibed and inferted,

To make {mall thotof different fizes; Communicated by his
Highnels P. R,

T Ake Lead out of the Fig what quarntity you pleafe, meltit down,
Jlir and clear it with an iron Ladle , gathering together the
blackifl parts that fivim at top like feum, and when you [ee the co-
lour of the clear Lead to be greeniflput 1o fooner, firew uponit Auri-

plgmentum
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pigmentum powdered according to the quantity of Lead', abot a3
much as will lye upon a balf Crown Pﬁﬂ will ferve for ciohteer or
twerty pound weight of fome forts of Lead ﬂhrcnrﬂnqm iore, or

lef3. After the Auripigmentum isput in, fiir the Lead well, and the
ﬁurfpngmcntum will flame : when the flame is over, take oitt fome
of the Lead in Ladle baving a lip or notch in the brinn for convent-
ent pouring out of the Lead,and being wellwarmed among i the melted
Lead, andwith a ﬁrd{ make fome J|'" ngle drops of Lead trickle 'out of
the Lm’:"f into water in a Glafs , which if they fall to be round and
without tails, there is Auripigmentum enough put in, and the temper
of the beat is right, otherwife put in more,  Then lay two bars of Iron
( or fome moreproper Iron-to:l madeon purpofe ) upon a Pailof wa-
ter,and place upon them a round Platcof Copper, of the fize and figure
of an ordinary large Pewter or Silver Trencher, the bollow whereof is to
be about three inches over , the botton lower then the brims about half
an inch, pierced with thirty, forty, or more fmall boles; the fmaller the
boles are, the finaller the fhot willbe; and the brimis to be thicker then
tbe battom,to conferve the beat the better.

The bottomn of the Trencher being fome four inches diftant frum the
water i the Pail,lay upon it forme burning Coles,to keep the Lead melt-
ed uponit.  Thenwith the bot Ladle take Lead off the Pat where it
flands melsed, and pour it [oftly upon the burning Coles over the bottom
of the Trencher, and it willimmediately run rhr:m:qb the boles. into the
water in [inall round drovs.  Thus pour on new Lead flill as faft as
itrunsthrough the Trencher till all be done 5 blowing now and then
the Coles with band-Bellows, when the Lead in the 7 vencher ool fo a8
to flap from running.

Whilft onepours on the Lead, another muft, with another Ladle,
thrufled four or five inches under water intbe Pail, catch from time
o time fome of the fhot,as it drops down, to fee the [ize of it, and whether
there be any faultsin it.  The greateft care is to keep the Lead upon
thfrmcb{'r in the right degree of beat 5 if it be too cool , it will not
runtbrough the Trencher, though it fland melted upon it 5 and this is to

: be
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be belped by blowing the Coals a little , or pouring on mew Lead that is
botter + but the cooler the Lead the larger the Shot; and the botterphe
finaller 5 when it is too bot, the drops willcrack. and fly then
muft flop pouring on new Lead,and let it cool; and [olong as you abe
ferve the right tewper of the beat, the Lead will conftantly a}@mm
round Shot, without fo much as one with a tail in manypournds.

When all is done, take your Skot out of the Pailof water, and pur it
ina Erying-pan over the fire to dry them , which muft be done warily,
flill fbaking thein that they melt not 5 andwhen they are dry you may
feparatetbe fmall from the great , in Pearl Sives made of Copperor |
Lattin ket into one another, into as many fizes as you pleafe.  Bug if
you woicld bave your Shot larger then the Trencher makes them
may do it with a Stick , wafdﬂg themt trickle out of the Ladle, ﬂﬁmﬁ
been faid,

If the Trencher be but touckt a very little when the Lead ﬂ;p; ﬁ‘al'ﬂ |
going through it, and be not too cool it willdrap again , but it is better
not totouch it at all. At the mehing of the Leadtake care that there
be no Rind of Oyl, Greafe, or the like, upon the Pots, or Ladles.or Tren- |
eher.

The Chief caufe of this Globular Figure of the Shot, feents 20 be the
Avwripigmentum ; for, as foor asit is put in among the melted Load, |
it kofes its [hining brightnefs , contraliing inflantlya grayifb filmor |
skin wpon it, when you fcum if tomake it clean with the Ladle,  Sp |
that when'the Air comes at the falling drop of the melted Lead, that
skin confiriéis them every where equally : but upon what accoust, and
whether this be the true caufe, is left to further difauifition,

Mugch after this fame manner; when the Air isexceeding cold through
which it patles, do we find the drops of IL-um talling from the C],m"i,‘
congealed into y round Hail-ftones by the frecai #ing Ambient;

Tor which may beadded this other known [“.:p"“t‘:l nent ;. Thdit if
gently legfalla L?rup of wateruponimall fard or duft, you  thall find. ‘Ml;
Were, anar ificial r.:-'.rmdjmw quu.kh gene rated. i:. annot uoon this pe-
calion emit the mentioning of the (b ange kind of Graiz . which Fhave
obferved.in: 1Gﬂwu' brought from Kettering in Northampronfbirsand there-
! fore called Mafons Kerkering-Stone , of which fee the Defeription.
Which
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Which brings into my mind what I'long fince obferved in the fiery Sparks
that are {truck out of a Steel.  For having a great defire to fee what wae
left bd;‘lliﬂd, after the Spark wias gone out, | E“II'I'U!L‘E}' ftruck fire over a
very white picce of Paper, and obferving diligently where fome confpi-
cuous fparks went out , [ found a very lictle black fpor no bigger then
the !;u:ﬁm of a Pin, which through a Aficrofrape appeared ro be a perfeét-
Iy round Ball, looking much likea polilhe ball of Steel, infomuch thar
I was able tolee the Image of the window reflected from it [cannor
here ﬂ,ﬂ'}" { |1..'11'E|1!_: done it more !L:||:.’ inanother i'rl:!::l: jl to Examine the

rticular Reafens of it, butfhall only hint, that [ imagine it to be fome
Fr::ill parcel of the Steel, which by the violence of the motion of the
firoke ( moft of which feemsto be imprelt upon thofe imall parcels % is
made o glm-.ring hot, thatitis melted into a Pitraar, whichby the ambi-
ent Airis thruft into the form of a Ball.

AFifth thing which I thought worth Examination was, Whether the
motion of all kind of Springs, might not be redueced to the Principle
\'.'her::b}'l:ht included .Elr.u'tru_n.g;‘m.‘w.IJ _II'!'irr':J' {eems to bemoved @ orto thar
whereby two Solids, as Marbles, or the like,dre thrulk aid kept together
h"l,r the ambicni ﬁma’.

A Sixth thing was,Whether the Rifing and Ebullition of the Water our
ufSFrings and Fountains I:'l.'.'h'll.':]l lie l_mw:h hil:i!u':' trom the Center of the
Earth then the Superficies of the Sca, from whence it feems tobe derived)
may not be explicated by the riling of Waterina fmaller Pipe: Forthe
Sea-water hrziug {trained through the Pores or Crannies of the Earth, is,
as it were, Included in lictle Pipes, where the preflure of the Air has not
fo grear a power to refift its riling ;. But examining this way, and finding
in it feveral difficulties almolt irremovable, T thought upon away that
would much more naturally and conceivably explain it which wasby
this following Experiment: [ rook a Glais-Tube, of the form of thar
deferibed in the fixth Figure, and chuling two beteragenesus fiuids , fuch
as Water and {):r'] - I E‘-uuru{l i as much YWater as filled up the L'-‘ipu_-: as
high asA B, then purting in fome Oyl into the Tube AC, [ depreft the
fuperficics: A of the Water to E, and B I raifed to G, which wasnot fo
high Fi.'l'|'|tl‘|1.ﬁ€l.|l;3t‘|].".‘llltil1.' fll].‘--;.l.'“.l.'iL'hl.?t. the Oyl F, by the {pace F [,
wherefore the proportien of the gravity of thele two Liquors was as
GHrwoF E

This Experiment I tried with feveral other Liquors, dnd particulirly
with frefh Water and Sale ( which [ made by diliolving Salt in warn
Water ) which two though they are nothing heterogencous, yet before
they would perfetly mix one with another, I made trial of the Experi-
ment.: Nay, letting the Tube wherein Ieried the Experiment remain for
many dayes, [ obferved them not to mix 5 but the luperficies of the frefh
was rather more then lefs clevated above thar of the Salt.  Now the
proportion of the gravity of Sca-water, to that of River-warer; accord-
g toSfevinns and Varemins and’ as T have fince found pretty true by
making trial my [elf; isas46.t0 45. thatis, 46, Ouncesof the falt Wa-
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ter will take up no more roomthen 45. of the frefh. Orreciprocally
45 pintsof fale-water weighas much as 46 of frelh.

But I found the proportion of Brine to frefh Warer to be near 13 to 12:
Suppoling therefore G H M to reprefént the Sea, and F I theheight of
the Mountain above the Superficies of the Sea, F Ma Cavernin the
Earth, beginning at the bottom of the Sea, and terminated at the top of
the Mountain, L M the Sand at the bottom, through which the Water
is as it were [trained , fo as that the frefher pantsare only permitted ro
tranfiude,and the faline kept back 5 if therefore the proportion of G M
to F M beas 45 to 44, then may the Cylinder of Salt-water G M make
the Cylinder of Frefh-water to rife ashigh asE, and torun over ar W,
I cannot here ftand to examine or confure their Opinion , whomake the
depth of the Sea, below its Superficies, tobe no more perpendiculacly
meafured then the height of the Mountains above itz Tis enough for
me to fay, there is no one of thofe that have aflerted it, have experimen-
tally known the perpendicular of either; nor (hall L here determine, whe-
ther there may not be many other caules of the feparationof the frelh
water from the falt , as perhaps fome parts of the Earth through whichic
is to pafs, may containaSalt, that mixing and uniting with the Sea-falr,
may precipitate it 3 much after the fame manner as the Alkalizate and
Acid Salts mix and precipitate each other in the preparation of Tarta-
rume Vitriolatum. 1 know not alfo whether the exceeding cold ( that
muft neceffarily be ) at the bottom of the Water, may not help towards
this feparation , for we find , that warm Water is able o difiolve and
contain more Salt , then the fame cold 3 infomueh that Brines ftrongl
impregnated by heat, if let cool, do fuffer much of theirSale to fublide
and eryftallize about the bottom and fides. T know not alfo whether
the exceeding preflure of the parts of the Water one againltanother,
may not keep the Salcfrom defeending to the very bottom , as fmding
little or no room to infert it felf between thofe parts , protruded fo vio-
lently together , or elle fqueeze itupwads into the fuperiour partsof the
Sea, where it may more cafily obtain room for it felf, among(k the parts
of the Water , by reafon that there is more heat and lefs preflure. “To
this Opinion Twas fomewhat the more induced by the relations T have
met with in Gesgraphical Writers, of drawing frefh Water from the bot-
tom of theSea , which is lalcabove. I cannot now ftand to examine,
whether this natural perpetual motion may not artificially beimirated
Nor can I {tand to anfwer the Objedtions which may be m:ulgagniuﬂ this
my Suppofition : As, Firft, How it comes to pafs.that thereare fometimes
falt Springs much higher then the Superficies of the Water? And, Se-
condly,Why Springs do not run fatker and tlower, according to the vary-
ing height made ot the Cylinder of Sea-water, by the ebbingand flow=
ing of the Sea ? !

As to the Firft, Infhort, I {ay, the frefh Water may receive again a
faline Tincture near the Superficies of the Earth, by pafling through
fome falt Adines, or elfe many of the faline partsof the Seamay be kepe

back, though not all.
And
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Andasto.the Second , The fame Spring may be fed and fupplyed by

divers Caverss, coming from very far diftant partsof the Sea, foas thae
it may inone place be bigh, inanother fom water 5 and fo by chae means
the Sprimg may be equally fupply'd acall times.  Or elie the Covers mav
be fo (traight and narrow tl;mt the water not having fo ready and foee
E:ﬂ:'l e through it, cannot upen fo thort and quick mutations of prefiire,
: al:ﬁc to,produce any fenlible effect ar fucha. diftances  Befides: thar,
to confirm this bypotbefis, there are many Examples found in Natwral Hiffo-
riarsof .!i'ﬂrm_gnhm do ebband flow like the Sea : As particularly.thoft:
recorded by the Learned Casmden, and after him by speed, to be found in
this Iflamd : One of which,they relate to be on the Topof a Mountain,
by the fmall Village Kilkew in Flimfbire , Maris amulss qui [Eatis tewspo-
ribus fias evomit O reforbet Aquas 3 Which at certain times rifeth and
falleth after the manner of the Sea. A Second in Cagrmardenfbive,
near Caeraarden, ava place called Cawtred Bichan s @wi ([ wt feribit Gi-
raldse ) matwrali die bis wndis deficiens, € toties exwberans | marinas
Fmitatur i-'dj'?d!ril'th'!u 5 That twicein four and twenty hours cbbing and
flowing , refembleth the unftable motions of the Sea,  The Phenemena
of which two may be calily made out, by fuppoling the Cavers, by which
they are fed ; ro arile from the bottemof the nextSea. A Third, isa
Well upon the River Ogmrore in Glamorganfbire, and near unto Newton, of
which Camden relates himfelf to be certibied.by a Letter from a Learned
Friend of histhat oblerved it, Fens abefi bime, ¢c. The Letterisalittle
too long to be inferted,but the fubftance isthis 3 Thae this Well ebbs and
flows quite contrary to the Howing and ebbing of the Sea in thole parts :
for. ‘tisalmolt empty at Full Sea, butfullat Low water. This may hap-
l:n from the Channel by which it is fupplied , which may come from the
ttom of a Sea very remote from thole parts, and where the Tides are
much differing from thofe of the approximate fhores. A Fourth, liesin
Weftmorland, near the River Leder s ﬁ;[c':' inflar Enripi [apius in die recis
zi[::;;mﬁm H#d#{ﬂf & refiuit , which ebbs and flows many times a day,
ismay proceed fromits being fupplyed from many Channels, coming
from feveral parts of the Sea, lying Ellii:imtl}* diltant afunder to have the
times of High-water differing enough one from the other 5 fo as that
whenfoever it fhall be High water over any of thofe places, where thefe
Channels begin, it fhall likewife be foin the Welly but thisis buta fuppo-
fition.

A Seventh @uery was, Whether the difblution or mixing of feveral bo-
dies, whether tiuid or folid,with faline or other Liquors,might not partly
be attributed to this Principle of the congruity of thofe bodies and their
diffolvents? Asof Salt in Water,Metals in feveral Adenffranms, Unétuous
Gums in Oyls, the mixing of Wineand Warer, & . And whether preci-
Fpitation be not partly made from the fame Principle of Incongruicy ? 1
fay partly, becaule there are in fome Dﬂiblut'mm,lgm other Caufes con-
current.

I fhall laftly make a much more feemingly {trange and unlikely @uery
and thatis, Whetherthis Principle, wc]F examined and explained, may

3 not
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not be found a co-efficient in the moft confiderable Operations of Na-
ture? Asinthofe of Heat,and Light.and confequently,of Karefaifion and
Eﬂﬂnrr#{:ﬂiﬂn, Hﬂ']".t.‘lrl‘.f{ilr__l‘_.. and fom'#g,l'}, Pfrjﬁfmf.‘: and Ujpdﬂ!ﬁuﬁ}ﬂeﬁgﬂi-
ouzs and Colowrs, Ove. Nay,] know not whether there may be many ﬂ:'ﬁ"ﬁ’
done in Nature,in which this may not ( befaid to ) have a Finger > This
I have in fome other pallages of this Treatife further enqui into antl
fhewn, that as well Light as Heat may be cauled by corrofiomwhich is a
licable to comgraity,and confequently all the veft will be but fibfequents:
n the mean time I would not willingly be guilty of thar Erver.which the
thrice Noble and Learned Ferslan jultly takes notice of, as fuch,and calls
Philofophie Gemms Exupivicum , l;mra‘] in pancorume Experinentorum Angnfliis
& Objcuritate fundarnm eff. For Ineither conclude from one fingle Epe-
riment,nor are the Experiments I make ufe ofall made upon one Subjedt -
Nor wreft Tany Experiment to make it quadrare with any preconceiv'd
Notion. But onthe contrary, Tendeavour tobe converfant indivers
kinds of Experiments, and all and every one of thofe Trials, I' make the
Standards or Touchftones, by which Ttry all my former Notions, whether
they hold out in weight, :nn_r mealure and touch, efe. Forasthar Bodyis
no other then a Counterfeit Gold, which wants any one of the Proprie-
ties of Gold, ( fuch asare the Malleablenefs, Weight, Colour, Fixtnefs
in the Fire,Indiffolublenefs in Agwa fortis,and the like ) thoughit has all
the others fo will all thole hawtiuns be found ro be fille and deceidfi
that will not undergo all the Trials and Tefts made of them by Experi-
ments. - And therefore fuch as' will not come up to the defired dpex of
Perfection , Irather wholly rejeét and take new ., then by piecing and
atching,endeavour to retain the old,as knowing fich things at beft to be
Eut lame and imperfeét.  And this courfe I learned from Narure; whom
we find negledtful of the old Body, and fuffering its Decaies and Infirmi-
tiesto remain without repair, and :1!mgtr]1:,-:%nHF:imus and careful of
F-crpr:lllaring the Species by new Indrvidwals. And it is certainly the moft
ikely way to ereft a glorious Structure and Temple to Natare, fuch asfhe
willbefound ( by anysealons Fetary ) torefide ins to begin robuilda
new upona fure Foundarion of Experiments.
But to digrefs no further from the confideration of the Phemamrexa,
more immediately explicable by this Experiment, we fhall ed to

fhew, That, asto the rifing of Water ina Filtre, the reafon of it will be -

manifeft to him,that does rake notice,that a Filtre isconftituted ofa greae
number of fmall long olid bodies , which lie fo clofetogether, that the
Arrmits geeting in between them', doth lofe of its preflure that it has a-
gainft the J*'Jﬁij;with{mt them, by which means the Water or Liquar not
finding {o {trong a refiftance between them as is able to counter-ballance
thnfm‘éﬂi:rt on its fuperficies without, is raifed upward, till it meer witha
prefture of the Air which is able to hinderit.  And as to the Rifing of
Oyl, melted Tallow, Spirit of Wine, ¢ inthe Week of a Candleor
Lamp, 1t isevident, thatit differs innorhing from the former, fave only
in this, that in a Filtre the Liquor defeends and runs awayby another
part 5 and in the Week the Liquor is difperfed and carriedaway by the

Flame 3
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Flame 3 fomething there isaferibable vo the Hear ; for that it may rarifie
the more volatil and fpirituous parts of thoie combuftible Liquors, and fo
being made lighter thenthe Air . v maybe protroded upwards by that
more ponderous fuid body in the Form of Vapourss but this can be
aleribedito the afcention of but a very lietle,and moft likelyof that on-
Iy which afcends' without the Week. As for theRifing of it in a Spunge,
Bread Cotton.chc. above the fuperficies of the fubjacent Liquors what
$ias been faid abour the Filtre ( if confidered ) will eahly fuggelt a
reafon , conlidering that all thefe bodies abound with fmall holes of

From this fame Principle alfo ( viz. the snequal prefore of the Air a-
gainlt thewneqnal fuperficies of the mater ) procecdsthe caule of the act
tom or incurfion of any ﬂua:ing body againlt the fides of the con
taining Vellel, or the apprepimguation of two tloating bodics, as Bubbles,
Corks, Sticks, Straws, ©-c. one towards another.  Asfor inftarice, Take
a Glafs<jar, fuchas A B inthe feventh Figire, ‘and filling it pretry near the
tupwith water , throw into it a fmallround piece of Cork, asC,and
geitall overinwater , thatic be wet . fo ds that the water may rife

up by the fides of it,then placing it any where uponthe fuperficies, about
an inch,or one inch and a quarter from any fide, and you fhall perceive it
byd to make perpesdicularly toward the nearclt part of the fide,
and the nearer it approaches , the fafter to be moved s the feafon of
which Phesomenon will be found no other then this, that the Air has a
reater preflure againlt the middle of'the fiperficier , then it hasagainit
thofe partsthat approach nearer, and are contiguons to the fides. Now
that the prefiure s greater , may ( asTlhewed before in the explication
of the third Figere ) be evinced from the tlarting of the water in the
middle, which arifes from the gravicy of the under flwrd: for fince, as1
{hewed before,if there were no gravity in theunder flaid,or thatitwere
equal tothat of the upper , the terminating Surfacewould be Spherical,
and fince it isthe additional preflarcof the gravity of water that makes
it {o flat.ie follows, that the prefiure upon the middle mult be greaterthen
towardsthe fides. Hence the Ball having a fironger prefiure againit that
fide of it which refpects the middleof the fiperficies , then againft that
which refpetts the appreximate fide , mult neceflarily move towards that
rt, from 'whence it finds leaft refiftance, and fo be accelerated, asthe re-
iltance decreafes.  Hence the more the water is raifed under that part
ofits way it is paffing above the middle, the fafter itis moved : And
thérefore you will find it to move fafter inE then in D, and inD then
inC. Neither could 1find the floating fubftance to be moved at all, un-
tilit were placed upon fome part of the Saperficies that was fenlibly ele-
vated abovethe heightof the middle part.  Now thatthis may bethe
true caufe, you may try with a blown Bladder, and an exattly ronnd Ball
upon a very fmooth fide of fome pliable body , as Horm or uicksilver.
For if the Ball be placed under a part of the Bladder which is upon one
fide of the middle of its preflure . and you prefs ftrongly againit the
Bladder.you thall find the Ball moved from the middle towards the fides.
Having
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Having therefore fhewn the reafon of the motion of any float towards
the fides, the reafon of the incurfion of any two floating bodies will eali-
ly appear: For the rifing of the water againft the fides of cither of
them,isan Argument fufficient,to (hew the preffure of the Air to be there
lefs.then it is further from it,where it is not fo much elevated 5 and there-
fore the reafon of the motion of the other toward it will be the fame a5
towards the fide of the Glals; only here from the fame reafon , they are
mutually moved toward each other, whereasthe fide of the Glals inthe
former remains fixt. If alfo you gently. hll the Jar o full with water,
that the water is protuberant above the fides, the fame piece of Cork thae
before did haltentowardsthe fides, does now fly fromit as falt towards
the middle of the Superficiess the reafon of which will be found fio o-
ther thenthis, thatthe preffure of the Airis [tronger againft the fides of
the Superficies G and H, then againft the middlel 5 for lince, asT (hewed
before, the Principle of congruity would make the terminating Surface
Spherical , and that the flatting of the Surface inthe middle iI:Emm the
abatement of the waters preflure outwards, by the contrary indeavour
of its gravity s it follows that the preffure in the middle muftbe lefs then
on the fides; and therefore the confecution will be the famie as in the
former. Itis very odd to one that confiders not the reafon of it , to fee
two floating bodies of wood to approach each other,as though they were
indued with fome magnetical vigour s which brings into my mind what [
formerly tried witha piece of Cork or fuch like body, which o order-
ed, that by putting a little ftick into the fame water, one part of the faid
Cork wmﬂg approach and make toward the ftick, whereas another
would difcede and fly away,nay it would have akind of verticity , foas
that if the Zquater ( as Imay fo [peak ) of the Cork were placed to-
wards the ftick, if ler alone, it would inltancly turn its appropriate Pole
toward it,and then run a-tilt atic:and this was done ﬂnié:y taking adry
Cork, and wetting one fide of it with one mall {troak 5 for by this means
gently putting it upon the water, it would deprefs the fuperficies on eve-
1y fide of it that wasdry, and thereforethe greatelt prefiure of the Air,
being near thofe fides caufed it either to chafe away,or clfe tofly oft from
any other floating body, whereas that fide only, againit which the water
alcended, was thereby able o attralt,

It remains only, that Ifhould determine how high the Water or other
Liquor may by this means be raifed in a fmaller Pipe above the Superfi-
cies of that without it , and at what height it may be fuftained : Bur to
determine this, will be exceeding difficult, unlefs I could certainly know
how much of the Airs preflure istaken off by the fmalnefs of fuch and
ficha Pipe,and whether it may be wholly taken off;that is,whether there
can be a hole ar pore o rm:ﬂl, into which Air could not at all cneer,
though water might with its whole force 5 for were there fuch , ‘tis mani-
felt , thatthe water might rife in it to fome five or irx and thirty Englifth
Foothigh. 1know not whether the capillary Pipes in the bodies of {mall
Trees, which we call their Aicrofcopical pores,may not be fuch 5 and whe-
ther the congruity of the fides of the Pore may not yetdraw the juyce
even
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even higher then the Air was able by its bare preffire toraife itz For,
Congruity isa rinciple that not only unites and holds a body joyned o
it, but,whichismore, artracts and drawsa body thatis very nearit, bnd
holds it above its ufual height, )
And this is obvious even in a drop of warer fulpended under any 'Si
milar or Cl:mgl’llmﬁl."ﬂ{il‘ : For befides the ambient prf.'ﬁhrc that h:]ps )]
keep it fuftein'd, there isthe Congruiry of the bodies chae are contigus
ous. This is yet more evident in Tenacious and Ghutinous boediess fuch
as Gummous Liquors, Syrups, Pirch, and Rofin meleed, &re. Tar, Tur+
pentine, Balfom, Bird-lime, e, for there it s evident, that the Parts
of the tenacious body. us 1 may o call it, doltick and adhere fo clofes
ly together, that though drawn out into long and very flender Cylin-
ers, yet they will not ealily relinquith onc another; and this, though
the bodies be aliguatesss fluid, and inmotion by one another s which,
to fuch as confider a fluid body only asits parts are in a confufed irregu-
lar motion, without taking in alfo the congruity of the parts one among
another, andincongruity ro fome other bodies, does appear not alittle
ftrange.  So thar befides the incongruity of the ambient thuid to it, we
are to confider alfo the congruity of the partsof the contein'd fluid one
with another.
And this Congruity (‘that Imay here alittle further explainit )is both
a Tenaceous and an Awtradtive power s for the Congrunty, in the Vi
brative motions,may be the caule of all kind of attradtion, not only Eles
¢trical, butMagnetical alio, and therefore it may be allo of Tenacity
and Glutinoufnes. For, from a perfedt congruity of the motions of two
diftant bodies, the intermediate fuid parucles are feparated and dro-
ven away frombetween them, and thereby thole congruous bodies are,
by the incompaffing mediums, compell'd and forced neerer rogethers
wherefore that actractivene(s mult needs be {tronger, when, by anims
mediate contact, they are forc'd to be exadily the fame: As I fhew more
at large in my Theory of the Adagwer.  And this hints to me the reafon of
the fulpenfion of the Aferoury many inches, nay many feet, above the ufu-
al ftation of goinches. For the parts of @wick-fileer, being fo very
fimilar and congruous to each other, if once united, will not ealily luffer
adivulfion: Andthe partsof water, that were any wayes beterogemeons,
being by exantiation or rarefattion exhauited, the remaining parrs ht:i!r!F,
alfo very limilar, willnoteafily part neither.  And the parts of the Glats
being folid, are more difficultly disjoyn'd 5 and the water, being fome-
what fimilar to both, is, as it were, a medium to unite both the Glafs and
the Merenry together,  So that all three being united, and not very dif-
fimilar, by means of this comadt, if carebe taken that the Tube ine-
recting be not thogged, the @uicksilver will remain fufpended, notwith-
ftanding its contrary indeavour of Gravity , a great height above its or-
dinary Station3 burif this immediare Contaét be removed , cither by 4
meer feparation of themone from another by the force of a fhog, where
by theother becomes imbodied between them, and licks up from the
furface fome ﬂgil parts ; and fo I11L|;|i|'|g them makes them air 5 or ';iﬁ:
¥
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byfome fmall heterogeneous agil part of the Water, or Air, or Quick-
filver, which appears like a bubble, and by irs ju mbling toand frothereis
made way for the ﬁg::r;;:ggmw.r Ather to obtrude it felf between the
Glafs and either of the other Fluids, the Gravity of AMercwry precipitates
it downward with very great violence 3 and if the Veflel that holds the
reﬁagnnting Aercwry be convenient, the Aferenry will for a time vibrate to
andfro with very large reciprocations, and at lalkwill remain kepr up by
the preffire of the external Air at the height of neer thirty inches. And
whereas it may be objefted, that it cannot be, that the mmrimbodying
of the Ftker between thele bodies can be the caufefince the ZErber ha-
vinga free paffage alwayes , boththrough the Pores of the Glag, and
through thofe of theFluids , thereisno reafon why it (hould not make a
feparation at all times whillt it remains fulpended, as when it is violentl
dif-joyned by a fhog. Tothis I anfwer , That though the Etber pa
between the Particles, that is, through the Pores of bodies, foas that any
chaime or feparation being made , it has infinire paflages to admitits en-
try intoit, yet fuchis the tenacity or attraltive virtue of Congruity, thae
till it be overcome by the meer {trength of Gravity, or by a fhog afiiftin
that Conatus of Gravity, or by anagil Particle, that is like a leaver ag-
tated by the £tber 3 and thereby the partsof the congruons fubftances
are feparated fo farafunder , that the firength of congruityis fo far wea-
ktn:‘:{f:ax not to be able to reunite them, the parts to be taken hold of be-
ing removed out of the attraltive Sphere, as Imay fo fpeak, of the con-
gruity; fuch,Ifay, isthe tenacity of congruity, thatit retains and holds
the almolt ::w{:un_'fgumls Particles of the Fluid 5 and futters them not to be
feparared, till by meer force that attradtive or retentive faculty be over-
come: But the feparation being once made beyond the Sphere of the
attradtive aétivity of congruity , that virtue becomes of no effeét atall,
but the Mercury freely falls downwards till it meet witha refiltance from
the preflire of the ambient Air, able torefiltits graviry, and keep it for-
ced up in the Pipe tothe heighe of abour thirty inches,

Thus have I gently raifed a Steel pewdulum by a Loadftone to a great
Angletill by thefhaking of my hand I have chanced to make a fepara-
tion between them, which is no looner made, but as if the Loadltone had
retained no attradtive virtue, the Pewdnlum moves freely fromie towards
the other fide.  So valta difference isthere between the attradtive vir-
tueof the Magret when it alts upon a contiguous and upona disjoyned
body : and much more muft therebe between the attragtive virtues of
congruity upona contiguous and disjoyned bedy s and in troth the atera-
{tive virtue 1s fo little upon a body disjoyned. that though I have with a
Microfeope obferved very diligently , whether there were any extraordi-
nary protuberance on the fide of adropot water that wuscxccc-:iing neer
to the end of a green ftick, but did not rouch it, 1 could not perceive the
leafts though I found , that as foon as ever it tonche it the whole drop
would prefently unite it felf with its fo thatitfeems an abfolute con-
tact is requifite to the exerciling of the tenacious faculey of congruity.

Obfery.
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Obferv. VII. Of fome Phenomena of Ghﬁa’mﬁs.

Hefe Glafi Drops are fmall [parcels of coarfe green Glaks takien out of

the Pote that contain the Afetal {’;lﬁlhc}' callie :' in ﬁ:ﬁrm, tipon the
end of anTron Pipe ; and being exceeding hot, and thereby of akind of
fluggifh fluid Confiftence, are futfered ro {il.'t}[" trom thence into a Bucket
of cold Warer, and in it to lye till they be grown {enfibly cold.

Some of thefe T broke in the open air, by mapping off a little of the
finall frem with my fingers, others by erufhing it withafmall pair of Ply-
ersy which I had no {ooner done . then the wholé bulk of the drop flew
violently, with a very brisk noife, into multitudesof fmall pieces, fome of
which were as fmall as duft, though infome there were remaining pieces

ret hrgc,wirhmu any tlaw ar all,and others very much flaw'd, ‘which

¥ r{:{;hing between anes fingers was eafily reduced to dult ;' thefe di-
fperfed every way foviolently . that fome of them pierced my skin. I
could not find.either withmy naked Eye,or a 2icrofedpe, that any of the
broken pleces were of a regular ﬁgun.':mn' any one like another, 'bur for
lh:d molt part thofe that law'd off in large pieces were prettily bran-
ched.

The ends of athers of thefe drops Tnipt off whillt all the bodies and
ends of them lay buried under the water,which, like the former, flew all
to pieces with as brisk a noife, and as ftrong a morion.

Othersof thefe I tried to break, by grinding away the blunt end, and
thmégh I took afeemingly good one, and had ground awayneer two
thirds of the Ball, yet would it not fly to pieces, but now and then fome
fmall ringsof it would fnap and fly off, not without a brisk noife and
quick muriun,ie.wiu}g the Surface of the drop whence it flew very preeti-
Iy branched or creafed , which was eafily difcoverable by the Microfcope.
Thisdrop.after I had thus ground ir, without at all impairing the remnant
that wasnot ground away, I caufed ro fly immediately allinro fand upon
the nipping off the very tip of its llender end.

Another of thefe drops 1 began to grind away atthe fmallerend , bue
had not worn away on the {tone abovea quarter of aninch before the
whole drop flew with a brisk crack into fand or fmall duft 5 nor would
it have held (o long , had there not beena little faw in the piece that |
ground away, as I afrerwards found.

Several others of thefe drops I covered over with a thin but very tuff
skin of Zethyocalia, which being very tough and very tranfparent,was the
moft convenient fubftance for thele tryals that [ could imagine, havin
dipt.] fay; feveral of thefe drops in this tranfparent Glue whillt hot, an
futfering them to hang by a ftring tied about the end of them till they
werecold, and the skin pretty toughs then wrapping all the body of the

G
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drop ( leaving out only the very tip ) infine fupple Kids-leather very
clcrlsl v,I nipped off the imall top, and found, as1 expetred, that notwith-
{tanding this skin of Glue, and the clofe wrxping upin Leather, upon
the breaking of the top,the drop gavea crack like the reft, and gave my
hand a pretty brisk impulfe: but yet the skinand leather was fo {trong as
to keep the parts from flying out of their former pofture; and, the ﬁ(in
being tranfparent , I found that the drop retained exaltly its former fi-
gure and polith, but was grown perfectly opacousand all over flaw'd, all
thofe flaws lying in the manner of rings, from the bottom or bluat end, to
the very toporimall point.  And by feveral examinations witha Ajcre-
Jeape, of feveral thus broken, I found the flaws, both within the body of
the drop, and on the outward furface, to lye much in this order.

Let AB in the Figure X of the fourth Scheme reprefent the drop caled
over with IZbyecella or Himglafr.and by being ordered asis before :
fcribed ) crazed or flawed into pieces, but by the skin or cale kept in s
former figure, and each of itsflawed parts preferved exadtly inits due
pofture 5 the outward appearance of it fomewhat plainly to the naked
eye, butmuch more conipicuous if viewed with a fmall leng appeared
much after this fhape. Thar is, the blunt end B fora pretry breadch,
namely , asfar as the Ring C C C feemed irregularly Hawed with divers
€lefts, whichall feemed to tend towards the Center of it, being, as I afs
terwards found , and (hall anon fhew in the defcription of the figure Y,
the Balis, as it were, of a Cone, which was terminated a little above the
middle of the drop, all the reft of the Surface from CCC to A was
flawed with an infinite number of (mall and parallel Rings, which as t
were for the moft part very round , fo were they very thick and elo
together, but were not fo exattly flaw'd as to make a perfet Ring, bue
each circular part was by irregular cracks flawed likewife into multirudes
of irregular fakes or tiles 3 and this order was obferved likewife the
whole length of the neck,

Now though I could not {o exaltly cut this comical Bady through the
Axisy asis reprefented by the figure Y3 yet by anavomizing, as it were,
of feveral, and taking notice of divers Emrricular circum{tances, [ wasin-
formed, that could I haveartificially divided a flaw'd drop through the
Axis or Center, Ilhould with a Aficrefcepe have found it toappear much
of thisform, where A fignifies the Apex, and B the blunt end, € C the
Cone of the Bafis, which isterminated at T the top orend of it, which
fcems to be the very middle of the bluntend in which, not only the co-
nical body of the Bafis C C is terminated, but as many of the parts of the
drop as reach as high as DD,

And it feemed to be the head or beginning of a Pith, asicwere, ora
a part of the bady which feemed more fpungy thenthe relt, and much
more irregularly Hawed, which from T alcended by EE, though lefs vi-
fible, intothe fmall neck towards A, The Grain, 2sit were, of allthe
Haws , that from all the outward Surface A DCCD A, was much the
{ame,as is reprefented by the black ftrokesthat meet inthe middle DT,
DT,DEDE, ¢

Nor
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MNoristhis kind of Grain, asImay call it, peculiarto Glafs dropsthus
uenched 3 for (‘not tomention Coperas-flomer, and divers other A=
chafites and Mimerals which I have often taken noticé of to be in the
very fame manner flaked or grained, witha kind of Fithin the middle )
I have obferved the [amein all manner of caft Iron , elpecially the coar-
ferfort, fuch as Stoves, and Furnaces; and Backs, and Pots are made of :
For upon the breaking of any of thofe Subftances it is obvious: td “ob-
ferve, how from the out-ides towards the middle, there is a’kind of
Radiation or Grain much refembling this of the Glafs-drops bur this
Grainis molt confpicuous in Iron-bullets ; if they bebroken: the fame
Phenomens may be produced by cafting regwlws of Amtimony into
aBullet-mold, as alfo with Glafi of Antimony, or with almolt any fuch
kind of Fitrified fibffance, either caltinto a cold Mold or poured into
Water.

Others of thefe Drops [ heat red hot in the fire,and then fuffered them
tocool by degrees.  And thefe I'found rohave quite lole all their fisles-
wating or flying quality, asalfo their hard; brivtle and {pringy rexture 5
and to emerge of a much fofter temper, and much eafier tobe brokenor
foapt with ones finger:but its {irong and brirtle quality was quite deftroy=
ed, and it feemed much of the fame confifience withother green Gl
well nealed in the Oven.

The Figureand bignef of thefe for_the moft pare was the fame with
thatof the Figure Z; thatis.allthefurface of them wasvery imooth and
Fuliihr,and for the moft part round , but very n:fgr.-d or knobbed about

2, andall the length of the ftem was here and chere pitted or Harted,
About D, which isat theupper part of the drop under that fide of the
{tem whichiseoncave, there ufually wasmade fome one or more little
Hillocks or Prominences.  ‘The drop it felf, before it be broken, appears
very tranfparent, and towards the middle of it, to bevery full of fmall
Bubb]:s._, of fome kind of acrial {ubltance, which b}" the refraftion of the
outward furface appear much bigger then really theyares and this may
bein good part removed, by putting the drop under the furface of clear
Water, for by that means molt part of the refraction of the convex Sur-
face of the dropis deftroyed , and the bubbles will appear much imaller.
And this, by the by, mindsme of the appearing magnitude of the aper-
tureof theiris, or pupil of the eye, which though icappear, anid bé there-
fore judged very large, is yet not above a quarterof the bignefsit ap
pears of, by the lexticular retraltion’of the Cornea.

The caufe of all which Phemomera Limagine to be nootherthen this,
That the Partsof the Glafs being by the exceflive heat of the fire kepe
off and feparated one from another, and thereby pur into a kind of flug-
gifh fluid confiftence , are fuffered rodropoff’ with that heat or agiration
remaining inthem, into cold Waters by whichmeans the outfidesof the

are prefently cool'd and ermffed ; and are thereby made of a loofe
texture,becaufe the parts of it have not time to fettle themielves leifurely

together , and o to lie very clofe together: And the innermofk pares of

the drop, retaining ftill much of their former heat and agitations, r::m:inf
G a o
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of a loofe texture alfo,and according asthe cold ftrikes inwards from the
bottom and fides, are quenched, asit were, and made rigid inthat ve
polture wherein the cold findsthem. For the partsof the eruf? being
already hardened , will not fuffer the parcstofhrink any more from the
outward Surface inward 3 and though it fhrink a lictle by reafon of the
fmall parcels of fome Aerial fubftances difperfed through the matter of
the Glafs, yer that isnot neer fo much asit appears (" as I jult now hint-
ed 3 ) nor it it were,would it be fufficient forto confolidate and condenfe
the body of Glals into a tuff” and clofe textwre, afterit had been fo ex-
ceflively rarified by the hear of the glafs-Furnace,

But that there may be fuch an expanfion of the aerial fubftance con-
tained in thofe lictle blebbs or bubbles inthe body of the drop, this fol-
lowing Experiment will make more evident.

Takea fmall Glak-Cane about afoot long, feal up one end of it ber-
metically,then put ina very fmall bubble of Glafs, almoftof the fhape of
an Eflence-viol with the open mouth towards the fealed end , then draw
out the other end of the Pipe very imalland fill the whole Cylinder with
water , then fer this Tube by the Firetill the Warer begin to boyl, and
the Air in the bubble be in good part rarihied and driven out , then by
fucking atthe malling Pipe. more of the Air or vapoursin the bubble
may befuck'd out, {o that it may fink to the bottom 3 when it is funk to
the bottom.in the flame of a Candle,or Lamp,nip up the {lender Pipe and
let it cool : whereupon it is obvious to obferve, firlt, thae the Water by
degreeswill fubfideand (hrink into much lefs room : Nex, that the Air
or vapours in the Glals will expand themlelves fo, as to buoy up the little
Glafs: Thirdly. tharall aboutthe infide of the Glaf-pipe there will ap-
pear an infinite number of fmall bubbles,which as the Water grows colder
and colder will fwell bigger and bigger, and many of them buoy them-
flves up and break at the top.

From this Difeeding of the heatin Glaf dropsthat is, by the quenching
or cooling Irradiations propagated from the Surface upwards and in-
wards, by the lines CT, CT, DT, DE, e the s,ul,ﬁ;:, inthe
have roem to expand themfelves a little, and the parts of the Glafs con-
traét themfelvess bue this operation being too quick for the lluggilh pares
of the Glats, the contrattion is performed very unequally and irregularly,
and thereby the Particles of the Glasare bent, fome one way, and
another, yet foas that molt of them draw rowards the Pithor middle
TEEE, or rather from that outward : fo that they cannor extricate or
unbend themielves, till fome part of TE E E: be brokenand loofened,
for all the parts about that are placed inthe manner of an Arch, and fo
till their hold at T EE E be loofened they cannot fly afunder, burups
hold, and fhelter, and fix each other much like the ftones in a Vaulr,
where each {tone does concurre to the ftability of the whole Fabrick,
and no one [tone can be takenaway bue the whale Arch falls.And wheres
foever any of thofe radiating wedges DT D, &be. are removed, which
are the component parts of this Arch,the whale Fabrick prefently fallsco

preces 5




MICRDGRJ‘LPHiA.

pieces; for alltheSpringsof the feveral parts are fer at liberty, which
immediately extricave thenielves and fy afunder every way 5 each part
by its [pring contributing to the darting of it f&1f and fome other contigu-
ous part.  But if this drop be heat fo hot asthar the parts by degrees can
unbend themfelves, and be fettled and annealed inthar poiture , and be
then fuffered gently tofubiide and ccol; The parts by this nealing lo-
fing their {pringinefs , conititure a drop of 2 more foft but lefs brittle rex+
turc,and the parts bting not at all under a i"lu:niurl::,I thuugh anv part of the
middle or Pith TEE E be broken,yet will not the drop at ali fly to pieces

as before.

This Conjetture of mine [ (hall indeavour to make out by explains
ing each particular Afiertion with amalogows Experiments : The Afiertions
arethefe.

Firlt, Thatthe parts of the Glafs, whillt in a fuld Confiltence and
]mtd, aremore rarified ; or take up more room, then when hard and
cold.

Secondly, That the parts of the drop do fuffer & twofold contras
Erion.

Thirdly 5 Thatthe dropping or quenching the glowing metalinthe
Water makes it of a hard, fpriné.zing, and rarified vexture.

Fourthly , That there is a flexion or force remaining upen the parts
of the Glaf thus quenched, from which they indeavour to extricate
themfelves.

Fifthly, That the Fabrick of the drop, that isable to hinder the parts
from extricating themlelves, is awalogir o that of an Arche

Sixthly, That the fudden Hlying afunder of the parts proceeds from I

their fpringinef.

Seventhly, Thata gradual heating and cooling does anneal or reduce
the parts of Glafstoa vexture that is more loofe, and ealilier to be bro<
ken, butnot fo briccle.

That the firfk of chiefeis true may be gathered from this, That Hear ér

& properiyof a body avifing from the motion or agitation of its parts 5 and
re whatever body 1s thereby toucht muit neceflarily receive fome

of that motion.whereby its parts will be fhaken and agitated, and (o
degrees free and extricare themfelves from one another , and each
fomoved does by thar motion exert a comatns of protrading and dif
placing all the adjacent Particles:  Thus Airincluded ina vefiel, by be-
ing heated will burii it to pieces:  Thus havel broke a Bladder held
over thefire inmy hand, with fuch a violence and noife , thatitalmoft
made me deaf for the prefent,and much farpafled the noife of a Musker:
The likehave I done by throwinginto the fire fmall glafs Bubbles her<
meti fealed , with a little drop of Water included inther.  Thus
Water allo,or any other Liquor,included in a convenient vellel.by being
warmed . manifeftly expandsic felf withavery great violence, fo asta
break the firongelt veilel,if whenheated ic be parrowly imprifoned in it
This
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This is very manifcit by the fealed Thermometers, which I have, by feves
ral tryals, at laft brought to a great certainty and tenderncls : for L have
made fome with {tems above tour foot long, inwhich the expanding Li-
quor would fo far vary,asto bevery neer the very top in the hear of Sum-
mer, and prety neer the bortom at the coldelt time of the Winter.  The
Stems I ufe for them are very thick,ftraight,and even Pipes of Glafi,with
a very fmall perforation, and both the head and body I have made on
purpofe at the Glafi-houfe, of the fame metal whereof the Pipes are
drawn: thefe I caneafily in the flame of a Lamp, urged with the blaft of
a pair of Bellows, feal and clofe together, fo asto remain very firm, clofe
and evens by thismeans I joynon the body firft;and then fill both it and
a part of the {tem, proportionate to the length of the ftem and the
warmth of the feafon Il itin,with the beft retified spirit of i¥ime high-
Iy ting'd with the lovely colour of Cocheneel, which Idecpen the more
by pouring fome drops of common Spirit of Urime, which muft not be
too well reftified, becaufe it will be apt to make the Liquor tocurdle
and ftick in the fmall perforation of the ftem. This LiquorThave upon
tryal found the molk tender of any fpirituous Liquor.an thofe are much
more fenfibly affedted with the variations of heat and cold then other more
flegmatick and ponderous Liquors, and as capable of receiving a deep
tincture, and |-il.'r:£1iﬂ§ ir,as any Liquor whatfoevers and ( which makes
it yet more acceptable ) is not lubjet to be frozen by any cold yet
known. When I have thus filled ir,] can very E‘.‘lill}' in the foremention-
ed flame of a Lamp feal and joyn on the head of it

Then, for graduating the {tem, Ifix that for the beginning of my di-
vifion where the furface of the liquor in the {fem remamns when the
ballis placed in common diftilled water, thatis {ocold that it jult begins
to freeze and (hoot into flakes; and thar mark I fix at a convenient place
of the {tem, romake it capable of exhibiting very many degrees of cold,
below that which is thuilitr: to frecee water: the rett of my -d.i'h"iﬁﬂtls,,
both above and below this (which I mark with a[¢ ] or nought ) I'place
according to the Degrees of Expanfion, or Comtratiion of the Liquor in
iamiu}rtiun to the bulk it had when it indur'd the nt\'lr']}' mention’ ﬁt‘tr:
ingcold. And this may be very ealily and accurately enough dooe b
this following way ;s Prepare a Cylindrical vellel of very thin-plate B
or Silver, A B C D of the figure Z 5 the Diameter AB of whole cavity
let be about two inches, and the depth B C the fame; let eachend be
cover'd with a flat and fmooth plate of the fame fub{tance, clofely foder'd
on, and in the midlt of the Upper cover ]'I.'I.il]"'-'.l'..‘ a pretcy Iarg': hole E F‘,
about the bignefs of a fifth part of the Diameter of the others into this
falken very well with cement a [lr:ﬁgh[ and even C},‘liﬂlﬂl‘ital p:lpll: of Glafs,
E F G H, the Diameter of whole cavity let be exaltly onetenth of the
Diameter of the greater Cylinder.  Let this pipe be mark'd at G H with
a Diamant, {o that G from E may be diftant jl.|[lt two inches, or the fame
height with that of the cavity of the greater Cylinder, then divide the
length E G exaltly into 10 parts, fo the capacity of the hollow of each
of thefe divifions will be %5, part of the capacity of the greater Cylin=
der.
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der. Thisveflel being thus prepared, the way of marking and gradus
ating the Thermometers may be very ealily thus performed :

Fill this Cylindrical veiiel with the fame liquor wherewith the Thers
monceters are fill'd, then place bothic and the Thermosreter you are tg
graduate, inwater thatisready to be frozen, and bring the furface of the
liquor inthe Thermometer to the firlt marke or [67; then o proportion
the liquor in the Cylindrical vefiel, that the furfaceof it may jult be ac
the lower end of the fmall glals-Cylinders then very gently and gradu-
ally warmthe water in which both the Thermasmeter and this Cylindrical
vtﬁ&lﬁanﬂ, and as you perceive ri:c:inF'd liquor to rife inboth frems;
with the point of a Diamond give feveral marks on the ftem of the Ther=
mameter at thole places, which by comparing the expanfion in both
Stems, are found to correfpond to the divifions of the cylindrical veflel,
and having by this means marked fome few of thefe divifions on the
Stem, it will be very ealie by thefe to mark all the reft of the Stem,
and accordingly to aflign to every divifiona proper charatter,

A Thermometer , thus marked and prepared, will be the fittelt Inftru-
ment to make a Standard of heat :mll cold that can beimaginéd. For
being fealed up, itis not ar all lubjedt vo variation or walting, nor is it lia=
ble to be changed by the varying prefiure of the Air, which ull other
kind,of Thermometers that are open tothe Air arc liable to. But to pro=
ceed.

This pmp:'rt{nf Expaniion with Heat, and Contradtion with Cold, is
not liar ro Liquors only, butto all kind of folid Bodies alfo, efpeci
ally Metals, which will more manife(tly appear by this Experiment.

Take the Barrel of a Stopcock of Brafs, and let the Key, which is well
fitted to it,be rivered into it fo that it may {lip,and be eafily turned round,
then heat this Cock in the fire, and you will find the Key fo fwollen, that
you will oot beable toturn it round in the Barrel 5 but if it be fuffered
to cool again, asfoon asit is cold it will be as movable, and as calie to be
turned as before.

This Quality is alfo very obfervable in Lead, Tin, Silver, Antimony,
Pitch, JBees-wax Butter and the likes all which,if after they be melted
you fuffer gently tp:mh you thall find the parts of the vpper Surface
to fubfide and fall inwards , lofing that plumpnefs and fmoothnefs it had
whillkin fufion. The like I have alfo oblerved in the cooling of Glafs
of Antimony. which does very neer approach the nature of Glafs,

But becaufe thefe are all Examples taken from other materials then
Glafs.and argue only, that pofiibly there may be the like propery alfo in
Glafs, not that rcalJ]r' there is 3 we fhall by three or four Experiments ine
deavour to manifelt that allo.

And the Firft isan Obfervation that is very obvious evenin thefle very
drops,to wit,that they arcall of them terminated with anunequal or ir-
mEglar Surface , efpecially about the fmaller part of the drop, and the
whole length of the (tem 3 as about D, and fromthence to A, the whole
Surface, which would have been round if the drop had cool'd letlurely,
is, by being quenched haltily,very irregularcly flatted and pitted 3 whif:};
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Tfuppofe proceeds partly from the Waters unequally cooling and pref-
lin;?{:f Pl:ms af thﬂhmb , and partly from tf:le ﬁrli-mntra&%ngm I]:I!ﬁ-
ding quality of the fubftance of the Glafs: For the vehemency of the
heat of the drop caufes fuch fudden motions and bubbles inthe cold Wa-
ter,that fome parts of the Warer bear more forcibly again(t one part then
againftanother , and confequently domore fuddenly cool thole parts to
which they are contiguous. :

A Second Argument may be drawn from the Experimentof cutti
Glafles with a hot Iron.  For in that Experiment the top of the Iron
heats, and thereby rarifies the parts of the Glals that lie jult before the
crack , whence each of thofe agitated partsindeavouring to expand its
felf and wet elbow-room, thrufts off allthe reft of the contiguous parts,
and confequently promotes the crack that was before begun.

A Thirfgl Argument may be drawn from the way of producing a erack
in a found piece or platcof Glak, whichis donerwowayes, eitherFirlk,
by I'ml.denfy heating a picce of Glafs in one place more then inanother.
And by this means Chywifts ufually cut off the necks of Gla-bodies,
by two kinds of Inftruments, either bya ﬁ!nwing hot round Iron-Ring,
which juf‘r inmmpaiiﬁ' the pla{‘._—:hal: is to be cut or elfe b_‘,‘ a J'lf.t'ﬁ'ﬁrd'
Threed,which is often wound about the place where the feparation is to
be made,and then fired. OrSecondly,A Glafs may be cracked by coolin
it fuddenly in any place with Water, or the like, after it hasbeen all ler-
furely and gradually heated very hot.  Both which Phexomena fcem ma-
nifeftly to proceed from the expasfion and contration of the parts of
the Glafs, which isalfo made more probable by this circumftance which
I have obferved , that a piece of common window-glals being heated in
the middle very fuddenly with alive Coal or hot Iron,does ufually ar the
firft crack fall into pieces,whereas if the Plate has been gradually heated
very hot, and a drop of cold Waterand the like be put on the mid-
dle of it, it only flaws it, but does not break it alunder immedi-
ately.

ﬁ}Fﬂurth Argument may be drawn from this Experiment; Take a
Glafs-pipe, and firintoita folid ftick of Glafs, foasic will but juft be mo-
vedinit. Then by degreesheat them whillt they are one within ano-
ther,and they will grow {tiffer, but when they are again cold they will be
aseafie to be turped asbefore.  This Expanfion of Glafs is more mani-
felt in this Experiment.

Takea ftick of Glafs of a confiderable length,and fi it fo between the
two ends or ferews of a Lath,that it may but juft eafily turn,and thar the
very ends of it may be jultrouchr and Hlﬂu.-in:d thereby 3 then applying
the flame of the Candle to the middle of i, and heating it hot, you wall
prefently find the Glafs to ftick very falt on thofe points, and notr without
much difticulty to be convertible onthem, before that by removing the
flame fora while from it, it be fuffered to cool, and then you will find it
as ealie to be turned round as at the firlk.

Fromall which Experiments it is very evident, that all thofe Bodies,
and particularly Glafs, fuffersan Expanfion by Heat, and that a very con-
fiderable
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fiderable one,whillt they arein a ftave of Fufion. For Fledity,as| eliewhere
mention, being notbing but an effel of a very firomg and quick faking motion,
wbereby the parts are.as it were loofened from each other,and confequently leave
an imperjacent [pace or vacwity y it follows, that all thofe haken Particles mult
neceflirily take up much more room then when they were at reft, and lay
quietly uponeach other.  And this is further confirmed by a Pot of bey/ing
Alsbafter, which will manife(tly rife a fixth or eighth part higher in the Pot,
whilit it is boyling, then it will remain at, both before and afterit be boyl-
ed.The reafon of whichodd Phewemeron ( tohintit here only by the way)
is this, thatthere isin the curious powder of Alabalter, and other caleining
Srones, a certain watery fubltance,, which isfofict and included with the
folid Particles, that till the heat be very confiderable they will not fly away;
but after the heat is increafed tofucha degree, they break out every way
invapours, anc thereby fo fhake and loofen the fmall corpuiles of the Pow-
der from each other, that they become perfectly of the nature of a fluid bo-
dy, and one may moveaftick toand fro through it, and ftir it as cafily as
warer,and the vapours burlt and break out in bubbles juftas in ling
water,and the like ; whereas, both before thole watery parts are flying
away, and after they are quite gone s that is, before and ateer it have r}{m:
boyling.all thofe efiefts ceafe , and a flick is as difficultly moved o and fro
in it asinfand, or the like. Which Explication I could ealily prove, had i
time 3 bur thisisnot a fit place for it

To proceed therefore, I fay that the dropping of this expanded Body in-
tocold Water, does make the parts of the Glafs fuffer a double contraction -
The firlt is; of thofe parts which are neer the Surface of the Drop. For Cold,
as1faid before,contratting Bodies, that is,by the abatement of the agitatrug fi-
culty the parts falling meerer together ; the parts next adjoying to the Warer
muik needs lofe much of their motion, nnﬁmpart ittothe Ambient-water
(which the Ebullition and commotion of it manifelts) and therely become
a folid and hard cruft, whilit the innermolt parts remain yet Huid and ex-

ed ; whence,as they grow cold alfo by degrees,their partsmuft necefia-
rily be left at liberty to be condenfed , but becaufe of the harduekof the
outward crult,the contration cannot be admitted that waysbut there being
many very finall, and before inconfpicucus, bubblesin the lubftance of the
Glals,upon the fubfiding of the ‘Yansuf the Glafsthe agil fubltance contain-
ed inthem has liberty of expanding it felfa lirtle.and thereby thofe bubbles
Ernwmm:h bigger,which isthe fecond Comtrattion. And both thefe are con-
rmed from the appearance of the Drop it felf: for as fur the outward parts,
we fee.firlt,thae it 1s irregular and fhronk, as it wete, which is caufed by the
yielding a little of the hardened Skinto a Contraliion, after the very out-
molt Surfaceis fertled 3 and asfor theinternal parts, one may w:itg ones
naked Eye perceive abundance of very confpicuous bubbles, and withthe
Micrafcope many more;

The Confideration of which Particalars will eafily make the Third Pofiti-
on probable.that is;that the parts of the dropwill be of a very hard, though
of ararified Texture; for itthe outward pares of the Drop, by reafon of 1ts
bard cruft, will indure very little Contradtion, and the agil Particles, qui:{i
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ded inthofe bubbles, by the lofing of their agitation, by thed ecreale of the
Heat,lofe alfo moft part of their Spring and Expanlive powersit follows (the
withdrawing of the heat being very fudden) that the parts muft be left ina
very loofe Texture, and by reafon of the implication of the parts ane about
another,which from their {luggifhnes and glutinoufnes I fuppole to be much
after the manner of the fticks in a Thorn-bufh.or a Lock of Woolsle will fol-
low, I fay, that the parts will hold each other very ftrongly together,and in-
deavour to draw cach other neerer together, and conlequently their Tex-
ture mult be very hard and {tiff, but very much rarified.
And this will m;lkc-rmbabh my next Pofition, That .rprrrﬂr-qfﬁ:m'gﬁ
ave under a kind of tenfion or flexure,out of which they indeavour to exivicate and
freethemfelves,and thereby all the parts draw towards the Center or middle,
and would, if the outward parts would give way, as they do when the out-
ward parts cool leifurely (asin baking of Glafies ) cont ratt the bulk of the
drop intoa much lefs compafs. For fince.as I proved betore,the Internal parts
of the drop, when fluid,were of a very rarified Texture.and,as it were,tos'd
open like a Lock of Wool.and if they were futfered leifurely to cool, would
be again predt, as it were,clofe together: And fince that the heat,which kept
them bended and open, isremoved , and yer the parts not fuffered togetas
neer together asthey naturally would ; It follows,that the Particles remain
undera kind of m_.iff,,,-ma flexure , and confequently have an indeavour to
free themielves from that bending and diffenfierr, which they do, asfoon as
either the tipbebroken, or as foon as by a leifurely heating and cooling,
the parts are nealed into another pofture.

And this will make my next Pofition probable.that the parts of the Glafs drops
are contignated together in the form of an Archand cannotany where yield or
be drawn inwards,till by the removing of fome one part ofit(as it happensin
the removing one of the {tones of an Arch)the whole Fabrick is fhatter d ;and
falls to pieces,and each of the Springs is Itfrut liberty,fuddenly to extricate it
felf : for fince  have made it probable,that the internal parts of the Glals have
a contrattive power inwards, and the external parts are incapable of fuch a
Contrattion.and the figure of it being fphericalsic follows,that the fuperficial

arvsmult bear againft eachother , and keep one another from being con-
dens'd into a lefs room, in the fame manner as the ftones of an Arch conduce
to the upholding each other in that Figure.And this is made more probable
by another Experiment which was communicated to me by an excellent Per-
fon,whofe extraordinary Abilities in all kind of Knﬂwlcdg, cljxciall].r inthat
of Natural things,and his gencrous Difpofition in communicating,incouraged
me to have recourfe to him on many occafions. The Experiment was this:
Small Glafi-balls ¢ about the bignefs of that reprefented in the Figwe )
would.u ﬂnntbbing or {cratching the inward Surface, H}*‘J”: infunder, with
a pretry brisk noife ;5 whereas neither before nor after the inner Surface had
been thusfcratche, did there appear any flaw or erack. And putting the pie-
cesof one of thofe broken ones together again, thefaws appeared much
afiter the manner of the black lines on the Figure, €~ Thele Balls were (mall
but exceeding thick bubblesof Glals , whichbeing crack'd off from the
Puntilion whillt very hot ; and fo fuffered to cool without nealing them in

the
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the Oven over the Fumace; do thereby ( being mide of white Gla,
which cools much quicker then green Glafs, and isthereby made much
brirtler ) acquirea very perews and very brictle fexiure : {o that ifwith
the point of aNeedle or Bodkin, the mfide of any of thembe rubbed

rety hard, ‘and then laid ona Table, itwill, withiaavery litche while,
En:a into many. pieces with a brisk neile, and throw the parts above a
fpan afunder on the Table: Now though the piecesare not fo Imall as
timﬁ.- of a fidminating drop, yet they as plainly (hew, that the outtvard
parts of the Glals have a great Comatus to fly alunder,were they notheld
together by the temacity of the pasts of the inward Surface : for we fee
as (oon as thofe parts are crazed by hard rubbing, and thereby their tena-
city fpoiled, the fpringinefs of the more outward parrs quickly makesa
divulfion, and the broken picces will, if the concave Surtace of them be
further ferarcht witha Diamond, fly againinto maller picces.

From which preceding confiderations it will follow Sixthly , That the
fidden fiying afunder of the parts as foonas this Archis any where difor-
dered or broken, proceeds from the (pringing of the parts; which indea-
vouring to extricate themielvesas loonas they get the liberty , they per-
form it withfuch a quicknels,that they throw onc another away with very
great violence : for the Particlesthat compofe the Cruft havea: Comatur
o lye further from one anothier,and therefore as foon as the external parts
are locfened they dart themfelves olitward with great violence, jult asfo
many Springs would do, if they were detained and faltened to the body,
as foon as they fhould be fuddenly loofened; and the internal parts draw-
ing inward, they contra(t 0 violently. that they rebound back againand
fy inco multitude of fmall fhiversor fands.  Now though they appear
not, either to the naked Eye, or the Aficrofcope, yet Tam very apt o think
there may beabundance of (mall Haws or cracks , which , L}' reafon the
ftrong refletting Air is not got between the contignous parts, appear not.
And that this may be {o, I argue from this , that [ have very often been
able to make a crack or Haw, in fome convenient picces of Glaks,to appear
and difappear at pleafiure, according as by prefling rogether, or pulling
alumder the contiguous parts , 1excluded or admitted the (trong reflet-
ing Air between the parts : And it is very probable, that there may be
fome Body, that iscither very rarified Air, or fomething analogors toir,
which fills the bubbles of thefe drops 3 which 1 argue, firfk, from the round-
nels of them, and next, from the vivid refledtion of Light whichthey ex-
hibite : Now though I'doubr not ; but that the Air in them Is very much
rarified,yet tha there is fome in them, to fuchas well confider this Expe-
riment of the difippearing of a crack upon the extradizg of the Air, 1
fuppofeit will feem more then probable.

The Seventh and laft therefore that I (hall prove,is, That the gradual
beating awd cooling of thefe fo extended badies does reduce the parts of the
Glafi to aloofer and fofier terper. And this I found by heating them, and
keeping them for a prery while very red hot in a fires for thereby I found
themto grow a little lighter , and the fmall Stems tobe very calily bro
kenand fnapt any where , without at all making the drop ty ; whereas
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before they were fo exceeding hard that they could not be broken wich-
out much difficulty ; and upon their breaking the whole drop would
fiy in pieces with very great violence.  The Reafon of which laft feems
to be , that the leifurely heating and cooling of the parts doesnot only
waft fome part of the Glafsit felt, but ranges all the parts into abetter
order, and gives each Particle an opportunity of refaxing its felf, and
confequently neither will the pares hold fo firongly together as before,
nor be o difficult to be broken : The parts now more eafily yielding,
nor will the other partstly in pieces , becaufe the parts have no bended
Springs.  The relexationalio in the temper of hardned Steel, and ham-
mered Metals.by m':lliﬂﬁ themin the fire,feems to proceed from much the
fame caufe. For both by quenching fuddenly fuch Merals as have witri-
fied parts interfpers'd, asSteel has,and by hammerir:;nf other kinds thar
do not fo much abound with them, asSilver, Brafs, ¢re. the partsare put
into and detained in abended pofture , which by the agiration of Heat
are thaken, and loofened, and fuffered o unbend themfelves.

- CFu:

Obferv. VIIL Of the fiery Sparks fruck. froma Flint or
Steel,

T is avery common Experiment , by ftriking with a Flint' apainft 2
] Steel,to make certain fiery and {lining Sparks to fly our from between
thofe two comprefling Bodies.  About eight yearsf{ince , upon caﬁlally
reading the Explicationof this odd Phenemenor, by the moft [ngenious
Des Cartes, 1 had agreardefire to be fatisfied , what thar Subftance was
that gave fuch afhining and bright Light : And tothat end]1 fpread a
fheet of white Paper.and on it, obferving the place where feveral of chefe
Sparks feemed to vanifh, I found certain very fmall, black, bur glifteri
Spots of a movable Subftance, each ofwhich examining with my Asiffro-
eope,] found to be a fmall round Glebule 5 fome of which, as they looked
prety fmall, fo did they from their Surface yicld a very bright and fte
reflectionon that fide which was next the Lighey and each Took'd almo
like a prety bright Iron-Ball, whofe Surface was prety regular, fuchasis
reprefented by the Figure A, In thisIcould perceive the Image of the
Window prety well, or of a Stick, which I méVed up and down between
the Light and it.  Others [ found,which were, as to the bulk of the Ball,
Ert't}' regularly round bur the Surface of them.as it was not very finooth

ut rough.and more irregular, fowas the reflettion from it more fint and
confufed.  Such were the Surfaces of B.C.D. and E.  Some of thefe 1
found cleft or cracked, asC, others quite broken in rwo and hollow, as
D. 'which fecmed to be half the hollow fhiell of a Granado, broken irre-
gularly in pieces.  Several others T found of other fhapes; but that
which is reprefented by E, T obferved ro be a very big Spark of Fire,
which went out upon one fide of the Flinethat I ftruck fire withall, to

which
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which it fluck by the rootF, at the end of which fmall Stem was faften-
ed-on a Hemifpbere, or half a hollow Ball.with the mouth of it open from
the (temwa fo that it Jooked much likea Funnel, or an old falhioned
Bowl without a foor. This night, rn;lkil];,g many tryals and obfervations
of this Experiment,] met,among a multitude of the Globular ones which
1 had obferved, a couple of Inftances, which are very remarkable to the
confirmation of my Hypothefis. 1

And the Firft was of a pretty big Ball faltened on to the end ofa fmall
{liver of II‘DI'I,WI'I.iCh Er!.'s.rprfl'f:.r.'.':l.l feemed robe i |§i|'|_J_1_r‘ elle but a ]‘:'"_Q thin
chip of Iron,one of whole ends was melted intoq Imall round Globulsthe
other end retaining unmelted and irregular, and perfeétly Iron,

The Second Inftance was not lefs remarkable then the Firft: for 1
found, when a Spark wene out, nothing buta very fmall thin long {liver
of Iron or Steel, unmelted at either end. So that it feems, that fome of
thefe Sparks are the llivers or chips of the Iron witrified , Others are on-
ly the {livers melted into Balls without vitrification, And the third kind
are only {mall fliversof theIron, made red-hot with the violence of the
ftroke given on the Steel by the Flint.

He that thall di]igt'ntl}' examine the Phessmena of this E};Pm-]mcn:,
'l-'n’ill, [ doubte not, find caufle [('rhn’.']'tr:v::_. that the reafon Thave heretotiore
givenof it, isthe true and genuine caufe of i, namely, That the Spark,
‘?I'Pl!ﬂ'i‘f#gﬁ ﬁrigﬁl in the ﬁ?ﬁ'}n‘g.ﬁ nothing elfe Int a fmalt piece of the Steel
or Flint, but moft commanly of the Steel, which by the violence of the ftroke
is attbe famee vime fever'd and beatt ved-bot , awd that fometimes to fuch 2
degree , s to mrake it selt toperber into a fiwall Globale of steel 5 and fome-
timwes alfo #s that beat fo very intenfe, as further to melt it and vitvifie it - Lut
weany times the beat is o gemile, astobe able to make the fliver omly red bot,
whichwetwithflanding falling npon the tinder (that is only a very curious
imall Coal made of the fmall threads of Linnen burnt to coals and
char'd) i eafily fétsit on five. Nor will any part of this Hypotbefis feem
ftrange o him that confiders, Firlt, that cither hammering, or filing, or
otherwife violently rubbing of Steel, will prefently make it fb hot asto
be able to burn ones fingers.  Nexr, that the whole force of the ftroke
isexerted upon thar frhall part where the Flint and Steel firft touch: For
the Bodies being each of them fo very hard , the puls cannot be far com:
municated, that is, the parts of each can yield but very litle, and there-
fore the violence of the concuffion will be exerted on that piece of Sceel
whichis cucoff by the Flint. Thirdly, that the filings or finall parts of
Steel are very apt,as it were,to take fire, and are prefently red hot, that
isthere feemsto bea very combuflible fulphureons Body in from or Steel,
which the Air VEry |T:.;|.:mj.' PrEys upon, as foon as the bm[_}' is a lictle vios
lently heated.

And thisis obviousin the filings of Steel or Tron caft through the Ramic
of a Candle ; for even by that fudden tranfites of the fmall chips of Iron,
they are heat red hot, and that comiufiible fulpbureons Body is prefent-
Iy prey'd upon and devourcd by the wereal incompaling Adenfiramas,
“{;h;ﬁ office in this Particular I bave fhewn in the Expli{‘il’_iﬁﬂuf{:hﬂfi
cole. Anc
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And in profecution of this Experiment;having taken the filings of Iron
and Steel, and with the point of a Knite calt them through the flame of a ~
Candle , Tobferved where fome confpicuous {hining Particles fell , and
Jooking on them with my Microfeope 5 1 found them to be nothing elie
but fuch round Globules, asl formerly found the Sparks (truck from the
Creel by a ftroke tobe, onlya little bigger s and (haking together all the
filings that had fallen upon the (heet of Paper underneath, and obiervi
them with the Micrefcape, I found a great number of imall Globules, foc
asthe former, though there were allo many of the parts that had remain-
ed untoucht, and rough filingsor chipsof Iron.  So thar, it feems, Iron
does containa very combufiible fulphwreows Body, which s, in all likeli-
hood. one of the caufes ot this Phewemenen , and which may be Pe-rhapg
verv much concerned in the bufinefs of itshardening and tempering : of
which fomewhat is faid inthe Defeription of Mufooy -glaff. '

So that, thele tlsin!::i c:lnlidtl‘cd, we need not troul le our felves o find
out what kind of Pores they are, both in the Flint and Steel, that contain
the Atoms of fire , nor how thole Atems come 10 IJIE: hindred from run-
ning all out , when a dore or paffage in their Pores 15 made by the con-
cuflion: nor need we trouble our felves to examine by what Prometbens
the Element of Fire comes tobe fetcht down from above the Regions of
the Air, inwhat Cells or Boxesitis kepe, and what ?fﬂﬂh{‘ﬂl letsitgo:
Nor to confider what it is that caufes fo great a confiux of the atomical
Particles of Fire.which are faid to fly to a Haming Body, like Vultures or
Eaglestoa putrifying Carcafs, and there to make a very great pudder.
Since we have nothing more difficult in this Hyperkefis to conceive, firft,
asto the kindling of Tinder, then how a large lron- ullet, letfallred or
glowing hot upon a heap of S$mall-coal , {bould let fire to thole that are
next to it ift : Nor fecondly, isthis laft more difficult to be explicated,
then that a Body, as Silver for Inftance, put ingo aweak Aenfirunm, as
unreftified Aqua fortis {hould , when it 1s put in a great hear, bethere
diffolved by it, and not before; which Hypothefis is more largely explica-
ted in the Delcription of Charcoal, To conclude, we lee by thisin-
ftance, how much Experiments may eonduce to the regulating of Phile=
fophical notions, For if the molt Acute Des Carfes had applied himfelf
experimentally to have examined what fubftance it was that caufed that
fhining of the falling Sparks ftruck from a Flint and a Steel, he would
certainly havea little altered his Hypatbefis, and we fhould have found,
that his Ingenious Principleswould have admitted a very plaufible Ex-
plication of this Phenasenon 3 whereas by not examining o far as he
:111:|gh1 , he has fer downan Explication 'I.'r'irl.'h.‘h Experiment do's contra-

ick.

But before 1leave this Delcription, Tmuft not !’nrﬁct to take notice of
the Globular form into which each of thefe is molt curioully formed.
And this Phewomenon, as 1have elfewhere more la ely (hewn, proceeds
from a propriety which belongs to all Kinds ui'lﬁuiﬂ Bodies more or
lefi.and is caufed by the Incongruity of the Ambientand included Fluid,
which fo afts and modulates cach other , that they aoquire , aspeer as is

pofiible,
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poifible, a fpericalor globular form; which propricty and feveral of the
Phenomena that proceed from ir, 1 have more fully explicated in the fixth
Obflervation. ;

One Experiment, which does very much illultrate my prefent Explica-
tion, and 13 init felf execeding pretty, Imultnotpafsby : And thatié a
way of making {mall Glefirles or Balls of Lead, or Tin, as{mall almoftas
thefe of Iron or Steel, and that exceeding eafily and quickly; by turning
the filings or chips of thofe Merals allo into perfectly rotnd Globwles,
The way, in (hort,as I received it from the Learwed Phyfitian Dodlor L G,
s thisy

Reduce the Metal youwould thus fhape, into exceeding fine filings,
the finer the filings are ;' the finer will the Ballsbe : Strarifiethefe filings
with the fine and well dryed powder of quick Lime in a Crucible propor-
tioned tothe quantity you intend tomake: When you have thus filled
your Crucible, by continual ffratifcations of the filings and powder, fo
that.as neer asmay be, no one ot the filings may touch another, place the
Cricible in a gmdz.:! fire, and by degrees let it be brought ro a heat big
enoughtomake sll the filings, thar are mixt with the guick Lime,to melt,
and no more 3 for if the fire be too hot, many of thefe hilings will joyn
and run together ; whereasif the heat be proportioned , upon walhing
the Lime-duft in fair Water , all thofe fm:lirﬁhngs* of  the Metal will fub-
fide to the bottom in a moft curious powder , confilting all of exadtly
round Globules, which, if it be very fine, is very excellent to make Hour-
glafies of.

Now though quick Lime be the powder that this direftion makes
choice of, yetl doubtnot, but that there may be much more convenient
oncs found out, one of which I have made tryal of, and found very effe-
¢tual 5 and were it not for difcovering, by the mentioning of ir, another
Secret, which I am not free to impart, I fhould have here inferted
L.

e —

Obferv. IX. Of the Colours obfervable in Mufeony Glafs, and
other thin Bodies. :

Ofcovy-glafi,or Lapis [pecnlaris,is aBody that feems to have as ma-

ny Curiofities inits Fabrick as any common Mineral I have met

with : forfirft, Itis tranfparent to a great thickne(s: Nexr, it is com-
pounded of an infinite number of thin flakes joyned ot encrated one
upon another fo clofe & fmooth,as with many hundreds of them to make
one finooth and thin Plate of a tranfparent flexible fubftance,which with
care and diligence may be flit into pieces fo exceedingly thin as tobe
hardly perceivable by the eye, and yet even thofe, which T have thought
the thinneft, Ihave with a good Aficreféspe found to be made up of many
cther Plates, yetthinner; and icis probable, that, were our Mirrg"fﬂpuir
much
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much better , we might much further difcoverits divifibility. Nor are
thefe flakes only regular as to the imoothnefs of their Surfaces ; bur third-
ly , In many Plates they may be perceived to be terminated naturally
with edges of the fi of a Rhomboeid. ThisFigure ismuch more con-
fpicuous in our Enghih talk, much whereof is found in the Lead Mines,
and is commonly called spar , and Kanck , which is of the fame kind of
fubftance with icsr!m:‘rﬁ, but is feldom found in fo large flakes as that
is, nor isit altogether fo tuff, but is much more clear and tranfparent,and
much more curioudly thaped , and ﬂ)'ct may be cleft and flak’d likethe o-
ther selenitis. But fourthly, this ftone hasa property, which inrefpect
of the A6 , ismore notable, and that is, thatit exhibits feveral ap-
pearances of Colours, both tothe naked Eye, but much more confpicu-

tothe Micreféope 3 for the exhibiting of which , Itook a piece of
?&Zﬂ,—g.‘fﬁ, and fplitting or cleaving it into thin Plates, [ found that up
.and down In feveral partsof themIcould plainly perceive feveral white
fpecksor flaws, and others diverfly coloured with all the Coloursof the
Rainbow s and with the Aicroftepe I could perceive, that thefe Colours
were ranged in ringsthat incompafied the white fpeck or flaw, and were
round or irregular, according to the fhape of the fpot which they rermi-
nated 5 and the polfition of Colours, in refpeétof one another, was the
very fameasin the Rainbow, The confecution of thole Colours from the
ml;?:ilc of the fpot outward being Blew, Purple, Scarlet, Yellow, Greens
Blew, Purple, Scarlet, and fo onwards, fometimes half a fcore times re-
peated that is,there appeared fix,feven,eight.nine or tenfeveral coloured
rings or lines, each incircling the other, in the fame manner as 1 haveof-
ten feen a very vivid Rainbew tohave four or five feveral Ringsof Co-
lours, thatis, accounting all the Gradations between Red and Blew for
one : But the order of the Colours in thele Rings was quite contrary to
the primary or innermolt Rainbow, and the fame with thofe of the fecon-
dary or outermoft Rainbow 3 thefe colovred Linesor Irifes, as Imayfo
call them, were fome of them much brighter then others, and fome of
them alfo very much broader, they being fome of them ten.twenty, nay,
Ibelieve,, neer ahundred times broader then others; and thﬂﬁrum
were broadst which were neerelt the center or middle of the faw. And
oftentimes 1found , that thefe Colours reacht to the very middle of the
flaw, and then there appeared in the middle a very largefpot, for the
molt part, all of one colour , which was very vivid , and all the other
Coloursincompaffing it, gradually afcending, and growing narrower to-
wards the edges, keeping the ame order, as inthe fEcundary Rainbor,
that is.if rh:midd!cmreélrw,rhc next incompaffing it would be a Pur-
ple;the third a Red, the fourtha Yellow, che. as above 5 if the middle
werea Red.the next without it would be a Yellowthe third a Green, the
fourth aBlew.and fo onward,. And this ordericalwayes kept whatfo-
ever were the middle Colour,

There was further obfervable in feveral other parts of this Body, ma-
ny Lines or Threads,each of them of fome one peculiar Colour, and thofe
foexceedingly bright and vivid , that irafforded a very pleafant object
through
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through the Aficroftope. Some of thefe threads 1 have obferved alfoto
be picced or made up of feveral fhort lengths of differently .doloured
;jrf{' as [ may fo callthem ) asa line appcurin;{ abourtwoinches Tong
through the Aficrofcope . has been compounded ok about half aninch of
a Peachcolour, # of alovely Grafi-green, < of an inch miore.of a bright
Scarler.and the reftof the line of a Watchet blew. Others of them were
much otherwife coloured 5 the variety being almolt infinite. . “Another
thing which is very obfervable, is, that if youfind any placewhere the
colours are very broad and confpicuous to the nakedeye, youmay, by
prefling that place with your finger, make thecolours change places,and
gofrom one part to another.

There isone Phenomenon MOTE, which may, 1f care be ufed, exhi-
bit to the beholder, asithas divers times tome, anexceeding pleafant,
and not lefs inftructive Sp-::&af:!e 3 And thaeis, if curiofity unfcr'ri't Ence
beufed , youmay fofplit this admirable Subltance that you may have
pretty Jarge Plates (in comparifon of thofefmaller ones which youmay
obferve inthe Rings ) that are perhapsan § ora § part of aninch over,
each of them appearing through the Micrefcope molt curioutly, intirely,
and uniformly adorned with fome one vivid colour : this, it examined
with the Aficroffepe , may be plainly perceived tobe inall partsof 1te-

lythick. ~Two, three, or more ot thefe lying one upon another, ex-
hibit oftentimes curious compounded colours, which produce fuch a
Compefituns , asonewould fcarce imagine {hould be the refult of fuch i=-
grediemts > Asperhapsa faint yellow and & blew may produce a very deg
Bur when anon we come to the more {trict examination of th-:f:
Phenomena, and toinquire into the caufes and reafonsof thefe pradutii-
m,we fhall,l hope, make it more conceivable how they are produced,
{hew them to be no other then the natural and neceffary effects ari-
!in%r:m the peculiarunion of concurrent caules.
fe Phesomena being fo various, and fo truly admirable, it will cer-
tainly be very well worth our inquiry , to examine the caufesand reafons
of them,and to confider, whether from thele caufes demonftratively evi-
denced , may not be deduced the true caufes of the produdtion of all
kind of Colours. And I therather now do it inftead of an Appen-
dix or Digreffion to this Hiftory, then upon the occafion of examining
the Colours in Peacocks, or other Feathers, becaufe this Subject , as ir
does afiord more variety of particular Colours {o does iratford much
better wayes of cxamining each circumftance. And this will be made
manifelt to him that confiders, firft, that this laminated bod is more
fimple and regular then the parts of Peacocks feathers, this conlifting on-
ly of an indefinite number of plain and fmooth Plates, heaped up, or in-
cwmbent on each other. Next, that the partsof this body are much more
manageable, tobedivided or joyned, thenthe partsof a Peacocks fea-
ther,or any other fubftance that I know. And thirdly, becaufe that in this
we are able froma colourlefs body to produce feveral coloured bodies,
affording all the variety of Colours imaginable : And feveral others,

which the fubfequent Inquiry will make manifelt. %
i [+
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To begintherefore, it is manifelt from feveral circumitances, that the
material caufe of the apparition of thefe feveral Colours , is fome Famine
or Plate of a tranfparent or pellucid body of a thicknefs very determi-
nate and proportioned ‘according to the greater or lef refrattive power
of the pellvcid body. And that thisis fo.abundance of Inftances and par-
ticular Circum{tances will make manifeft.

As fif# , .if youtake any fmall prece of the Maﬁmj-gffﬁ_, and with a
MNeedle, or fome other convenient Inftrument, cleave it oftentimes into
thinner and thinner Lawine, you fhall find, thae till you tome toa deter-
minate thinnefs of them, they fhall all appear tranfparent and eolourle
but if you continue to Iplit and divide them further,you (hall find at laft,
that each Plate, after it comes to foch a determinate thicknefs, (halla

car moit lovely ting'd orimbued witha determinate colour, Tf fierther,
Ey any means you fo flaw a pretry thick piece, that one part doesbegin
to cleave a little from the other, and berween thofe two there be by an
means gotten fome pellucid medinae, thole laminated pellucid bodies thar
fill that {pace, fhall exhibit feveral Rainbows or coloured Lines, the co-
lours of which will be diipofed and ranged according to the various
thicknefles of the feveral parts of that Plate.  That thisis fo, isyet fior-
ther confirmed 1:}' this Exptrimenr, :

Take two fmall pieces of ground and polifht Lookin la-plare,
eachabout the bignefs of a fhilling, take thefe two dry, and with your
fore-fingers and thumbs prefs them very hard and clofe together,and you
fhall find, that when they approach each other very near, there will a
pear {everal Irifés or coloured Lines, inthe fime manner almoft asin the
Afufeovy-glafi 3 and you may very eafily change any of the Colours of
any part of the interpofed body, by prefling the Plates clofer and hard-
er together,or leaving them more lax 5 thatis.a part which appeared co-
loured with ared, may be prefently ting'd with a yellow, blew, green,

urple , or thelike, by altering the appropinquation of the terminating
{’Iﬂ.trs.hlnw that air is not necefiary to be theinterpofed body, bue char
any other tranfparent fluid will do much the fame, may be tryed by wer-
ting thofe approximated Surfaces with Water, orany othertranfparent
Liquor, and proceeding with it in the fame manneras you did with the
Airs and you will find much the like effe€t, only with this difference,
that thofe compreft bodies, which differ moft, in their refraftive quality,
from the comprefling bodies, exhibit the moft ftrong and vivid tin-
Ctures,  Norisit neceffary , that this laminated and ting'd body thould
be of a fluid fubftance , any other fubftance . provided it be thin encugh
and tranfparent, doing the famething : thisthe Lamimeof our
glafshint 5 but it may be confirm'd by multitudes of other Infrances.

And firlt, welhall find, that even GlaG it {elf may, by thehelp of a
Lamp, be blown thin enough to produce thefe Phewomens of Co=
lours: which Phemomena accidentally happening , as I have been
attempting to frame fmall Glafles witha Lamp , did not a little furprize
me at firle, having never heard or feen any thing of it beigrre 5
though afterwards comparing it with the Phemomerna » 1 had often

obferved
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obferved in thofe Bubbles which Children ufe to make with Soap-water,
I did the lefs wonder 3 efpecially when upon Experiment [ found, T was
able to produce the fame Pbewemewain thin Bubbles made wirh any
other tranfparent Subftance.  Thus have I produced them with Bubbles
of Pitch, iefin, Celophany, Turpentine, Solutions vf {everal Guwrr, as G-
dArabick inwaters any glutinows Liquor,as Wert, iWine Spirit of iFiwe, Oyl
of Turpentine, Glare of Snails, &c. '

It wanild be needlefs to enumerate the feveral inftances , thefebeing

to [hew the generality or univerlalicy of this propriety. - Only 1
mult not omit, tharwe have inftancesalfo of this kind even in niewalline
Bodics and animal 3 for thofe feveral Colours which are obferved tofols
low each 'otherupan the polifhe furfice of hardned Steel, whenirisby a
fufficient degree of heargradually tempered or (ofrened , are produced
from nothing elfe but a certain thin Lamina of a vitrase or pitvified part
of the Metal,which by that degree of heat, and the concurring aftion of
the ambient Airis driven out and fixed on the furficeof the Sveel.

And this hints tomea very probable ( atlealt; if not the true) caufe
of the hardning and tempering of - Steel, which hasnot, Ithink, been yet

iven,nor, that I know of been fo much asthought of by any,  And that
15 this;that the hardnef of it arifes trom a greater proportion of a vitrifi-
ed Subftance interfperfed through the poresof theSteel.  And that the
tempering orfoftning of it arifes from the proportionate or fmaller parcels
of it left within thﬂrf'gpares. This will feem the more probable ;' if we
confider thefe Particulars.

Firlt, That the pure parts of Metals are of themfelves very flexible
and fuff's thatis, will indure bending and hammering.and yet retain their
continuicy.

Next, Thatthe Parts of all vitrified Subftances, as all kinds of Glafs,
the Scoris of Metals, €h¢. are very hard, and alfo very brirtle; being net-
ther flexible nor malleable, but may by hammering or beating be broken
into imall parts or powders.

Thirdly, Thae all Metals ( excepting Gold and Silver , which do not
{o much with the bare fire, unlefs aﬁmcd by other faline Bodies ) do
more or lefs vitrife by the {irength of five, thatis, arecorroded by afa-
line Subftance, which I elfewhere thew to be the true caufe of fires and
are thercby, as by feveral other Aenfiruses converted into Searia 5 And
this is called, cafesming of them, by Chimifts, Thus [ron and Copper b'!(
heating and quenching do turn all of them by degrees into Seeria, which
are evidenitly witrified Subftances, and unite withGlaGs , and arecafily

wftble 5 and when cold, very hard, and very brictle,

Fourthly, That molt kind of Pitrifcations or Caltinations avemade by
8alts, uniting and incorporating with the metalline Particles.  Nordo I
know any one calcination wherein a saline body may not, with very
great probability, be faid to be an agent or coadjutor.

Fifthly, That Iron is converted into Steel by means of the incorporas
tion of certain falts, with whichit is kept a certaintime in the fire.

I3 Sixthly;
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Sixthly, That any fron may, in'a very little vime, be cafe burdued, as
the Trades-mén call ity by caling the iron to be hardned with I:‘L‘l}', and
purting between theclay and iron a good quantity ef a mixture of Trime,
Soob, Seasfrlt; and Herfes boofs (all which contein great quantiries of Sa-
line bodies) and then putting the cale into a good irong fire, and keep-
ing it in a confiderable degree of heat for a good while, and afterwards
heating, and quenching or cooling it fuddenly in cold water.

Seventhly, That all kind of vitrify'd fubftances,by being fuddenly eool'd,
become very hard and brittle.  And thence ariles the pretty Phemomens
of the Glafs Brops, which I have already further explained inits own

lace.

Eighthly; That thofe metals which are not fo apt rovirrifie; do not ac-

uire any hardnefs by quenching in warer, as Silver, Gold, &c.

Thefe confiderations premis'd, will, [uppofe, make way for the more
eafic reception of this following Explication of the Pheronrena ot hardned
and temper'd Steel.  That Steelis a fubltance made out of Iron, by means
of a certain proportionate Fitrification of {everal parts, whichare fo cu-
rioully and proportionately mixt wich the more tough and unalter'd parts
of the: Iron, thatwhen by the grear heat of the fire thisvitrify'd fub-
ftance is melted, and confequently rarify'd, and thereby the pores of
the Iron are more open, if then by means of dipping itin cold water it
be fuddenly cold, and the parts hardned, that is, ftay'd in that fame de-
gree of Expanfion they were in when hot, the parts become very hard
and brittle, and that upon the fame account almoft as fmall parcels of

lafi quenched in water grow brittle, which wehave already explicat-

ed. If after this the piece ofSteel be held in fome convenient heat,till b
degrees certain colours appear upon the furfaceof the brightned meral;
the very hard and brittletone of the metal, by degrees relaxes and be-
comes much more tough and foft 5 namely, the aébion of the heat does
by degrees loofen the parts of the Steel that were before fireached or fer
atilt as itwere, and (tayed open by each other, whereby they become
relaxed and fet at liberty, whence fomeof the morebrittle interjacent
parts are thruft out and melted intoa thin skin onthe furface of the Steel,
whichfrom no colour increales toa deep Purple, and fo onward by thefe
gradations or confecutions, White, Tellow, Orange, Minium, Scarlet, Purple,
Blew Watchet, &c. and the partswithin are more conveniently, and pro-
portionately mixt 3 and fo they gradually fubfide into atexture w!:i::h
15 much better proportion'd and clofer joyn'd, whence that rigidnefie
ni:fyami ceales, and the paits begin to acquire their former dwdfil-
wefr,

MNow;that 'tis nothing but the vitrify'd metal that fticks upon the furface
ofthe colour'd body, is evident from this, that if by any means it be fera-
Fﬂ and rubb'd nlﬂtiu: metal underneath it is white and clear:and if ic be

ept longer in the fire, {0 as to increafe to a confiderable thicknefs, it
may; by Elﬁw:;] be beaten offin flakes.  Thisis further confirm'd by this
oblervable, that that Irce or Steel will keep longer from rufting which
is covered with this vitrify'd cafe : Thus alfo Lead will, by degrees, EJ;."-'
all
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allturn'd into a licharges  for that colour which coversthe top being
frum’d or fliov'd afide; appears to be nothing elfe but a litharge or
vitrify'd Lead.

This is obfervable alfo infome {orr , ‘on Bra, Copper, Silver, Gold;

Tin, but is moft confpicuous in Lead: allthofe Colours that coverthe
furface of the Metal being nothing elfe, bura very thin vitrifv'd pare
of the heaved Metal. '

The other Inftance we have, is in Animal bodies, as in Pearls, Mother
of  Pearl-lhels, Oyfter-hels, and almoft all other kinds of {tony fhels
whatfoever. Thishave I allo: fometimes with pleafure nl::['crv':% even
in Mufclesand Tendons. Further, if you take any glutinous {ubltance
and' runit exceedingly thin upon the furface of a imooth glafs or a po-
litht metaline’ body, ‘you fhall find the like effelts produced : aud in
general, whereloever you meet with a tranfparent E
hae is terminated by reflering bodies of differing refractions from it,
there will be a produttion of thefe pleafing and lovely colours.

ody thin enough,

Noris it neceflary, that the two rermimating Bodies thould be both of

thefame kind, asmay appear by the vitrified Lawina onSteel, Lead, and
other Metals,cne furtace of which Lamine is contiguousto the furface of
the Metal, the other to thar of the Air.

Nor isit neceffary, that thefe colour'd Lamine fhould be of an even

thicknef, thatis. fhould have their edges and middles of equal thicknefs
a5 in a Looking-glaf-plate, which circumitance is only requilite ro make
the Plate appear all of the fame colour 3 but t]u;}' may refemble a Lesr,
that is, have theirmiddles thicker thentheir edges; or elfe a donble con-
cave, that is, be thinner in themiddle then at the edges 3 in both which
cales there will be various coloured rings or lines,with differing confecu-
tions or orders of Colours 5 theorder of the firft from the middle out-
wards being Red, Yellow, Green, Blew, e, And the latter quite con-
trary:

Buc further, it isaltogether neceffary, thar the Plate, in the places

where the Coloursappear, fhould be of 4 determinate thicknefs: Firfk, Ie
muft not be more then fuch a thicknefs, for when the Plate isincreafed to
fuch a thicknefs, the Coloursceale s and befides, 1have feen in athin
piece of Mufeovy-glafs, where thetwoendsof two Places, which appear-
g both fingle , exhibited two diftinét and differing Colours 5 but
in that place where they were united, and confiiruted ont double Plate
(asI may callit ) theyappeared tranfparent and colourlefs. Nor, Se-
condly ; may the Plates be shinner then fucha determinate ¢ize; forwe
alwayes find, that the very outmolt Rim of thele flaws is terminated in
a white and coloutlefs Ring.

Further, in this Produétion of Coloursthere 1sno need of adetermi-

nate Light of fucha bignefs and no more ; nor of a determinate polition
of that Light that it fhould be on thisfide,and not onthat fides nor of a
terminating (hadow, asin the Prifme, and Rainbow, or Waver-ball : tor
we find, that the Light in the open Air, ¢ither in or out of the Sun-beams,

and within a Room. either from one or many Windows, produces much

the
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the fame effect : only wherethe Light is brightell, there the Coloursare
molt wivid. So does the light of a Candle, collefted by a Glafs-ball,
And further , it is all one whatever fide of the coloured Rings be to-

wards the lights for the whole Ring keeps its proper Colours from the

middle outwardsin the fame order as1 betore related , without varying
at all, upon changing the pofition of the light.

But above all 1cis mnm}b!i:nrablu, that hereare all kind of Caolours
generated in apelucid body,where there is properly no fuch refraction as
Des Cartes {uppofes his Globules to acquire a werticity by : For in the

lain and even Plates it is manifeft, that the fecond refraltion ( accord-
ing to Des Cartes his Principles inthe fifth Sedion of the ‘eightb Chapter
Er' bis Meteors ) does regulate and reftore the fuppoled twrbinated Glo-
wles unto their former uniform motion. This Experiment therefore will
prove fuch a one asour thrice excellent Verulam calls Experiaentum Cra-
¢is, ferving as a Guide or Land-mark , by which o direét our courfe in
the fearch after the true caufe of Colours.  Affording us this parricular
negative Information, that for the production of Colours there is not ne-
ceflary either a great refraction, asin the Prifme 5 nor Secondly, a deter-
mination of Light and thadow , fuchas is both in the Prifme and Glafs-
ball. Now that we may fee likewife what affirmative and politive Inftru-
&ionit yields,it will be neceflary, to examine it a little more particularly
and firiftly 5 which thac wemay the better do, it will be requifite to

remife fomewhat in general concerning the narure of Light and Refra-

ion.

And firft for Light,it feems very manifeft, that there is no luminous Bo-
dy but has the parts of it in motion more or lefs.

Firlt, That all kind Uf_ﬁk‘r) burning Bodies have their partsin motion,
I think, will be very eafily granted me.  That the fpark ftruck from a
Flint and Stecl is ina r;lpij agitation, 1 have ellewhere made probable,
And that the Parts of rettes Wood rotten Fifland the like, arealio in mo=
tion, I think, will as eafily be conceded by thofe, who confider.that thole
parts never begin to fhine till the Bodies bein a ftate of putrefadtions
and that is now generally granted by all , tobe caufed by the motion of
the partsof putrifying bodies.  That the Bowowian flowe hines no lon-
ger then it is either warmed by the Sun-beams, or by the flame of a Fire
or of aCandle, is the general report of thofe thae write of it, and of
othersthat have feenit.  And that heat argues a motion of the internal
parts,is ( as [ faid before ) generally granted.

But there is one Inftance more , which was firft hewn to the Ropal Se-
ciety by Mr. Claytom a worthy Member thereof, which does makethis Al
fertion more evident then all the reft: And thatis, That a Diamend be-
ing rub'd, firuck, orbeatedinthe dark, fhines for a precty while after, fo
long as that motion, which is imparted by any of thofe Agents, remains
(‘in the fame manner as a Glaf,rubb’d ftruck,or(by a means which I fhall
clfewhere mention ) heated, yields a found which lafts as long asthe ei-
bratimg motion of that famorons body ) feveral Experiments made on
which Store, are fince publifhed in a Difourfe of Colours, by the truly
honou-

s
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honourable Mr. Baple.  'What may be faid of thofe fgmes fatui that aps
pear in thenight.] cannot fo well affirm, having never had the opportunis
ty to examing them my felf) nor to be inform'd by any others that.had
obferv'd them = And the relations of them in Authors arelo imwr{—cﬂ',
that nothing can be built on them. = But Lhope ihall be able in another
place to make it at lealt very probable, that there is even in the alfo a
Motion which caules this E‘Iltﬁi;. That the thining of Ses-maier proceeds
from the fame caufe, may be argued from this, That it (hines hoe Gll ¢i-
ther it be beaten againit a Rock, orbefome otherivayes broken ot agi-
tated by Storms, or Oars, orother poreaffing bodics. * And tluit the A-
nimal Energyes or Spirituous 4gi! parts are very adtive in Cabr . eyer, when
Ih:j" ﬂ]ml:, feems evident l'..'l:ll:;lllg]t, becaufe their Cycs mever hine but
when they look very intently either to find their prey, or beinghunted
in a dark room,whenthey feek after their adverfary, or to find a way to
eleape.  And the like may be fiid of che thining - Bedies of Gloweornes,
fince ‘tisevident they can at pleafure either increafe or extinguith that
Radiation.

It would be fomewhat too long a work for this place Zetetically to
examine, and politively to prove, what particular kind of motion it is
that mufk be the efficient of Light 5 for though it bt amotion, yet ‘ts
not every motion that producesit, finee we find there are many bodies
very violently mov'd, which yet afford not fuchi an effets and there
are other bodies, which to our other fenfes, feem not mov'd fo much,
which yet fhine. = Thus Water and quick-filver, and molt other liquors
heated, fhine nots and feveral hard bodies, as Iron, Silver, Brafs, Cop-

r, Wood, &. though very often {iruck with a hammer, {kine not pre-
ently, thoughthey willall of them grow exceeding hot 3 wherens rots
ten Wood, rotten Filh, Sea water, Gloworms, .. have nothing of tan-
gible heat inthem, and yet ( where there isno {tronger light to affedt the
Scn!brgithry [hine fome of them fo Vividly, that one may make a (hife
to read by them.

It would be too long, Ifay, here toinfert the difturfive progrefs by
which I inquir'd after the proprieties of the motion of Light, and there-
fore 1 (hall only add the refule. ?

And, Firlt, I found it oughe to be exceeding giick,, fuch as thole moris
ons of fermentation and putrefaition, whereby, certainly, the partsare
exceeding nimbly and vielently mov'd 5 and that, becaule we imd thofe
motionsare able more minutely tofhatter and divide the body,then the
moft violent heats or menffrunms we yet know.  And that fite isnothing
clfe but fuch a diffolution of the Burning body, madeby the mofk snizer-
JSal meenferunn of all fulphareons bodies, namely, the Air, we fhall in an
other place ofthis Tractate endeavour to make probable. - And that,
inall extreamly hoe fhining bodies, there is a very quick motionthat
caufes Light. as well is a more robult thar caufes Heat, may be argued
from the celerity wherewith the bodyes are diffolv'd.

Next, it mult be a Fibrative motion. And for thisthe newly mention'd
Diamend affords us a good argument 5 fince if the motion of the parts did
ot
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not return,the Diamond muft afrer many rubbings decay and be wafted:
but we have no reafon to fufpett the latter, c%;!:ciaﬂ}' if we confider
the exceeding difficulty that is found in cutting or wearing ‘away a Di-
amond. And a Circular motion of the parts is much more improbable,
fince, if that were granted,and they be Iﬂppm'd irregular and Angular
ris, I fee not how the parts of the Diamond fhould hold fo firmly to-
ether, or remain in the fame fenfible dimenfions, whichyet they do.
%J::m, if they be Globular, and mov'd only with a turbinated motion, I
know not any caufe that can imprefs that motion upon the peliucid me-
dixs, which yet is done. Thirdly, :HH' other irreguler motion of the
parts one amongf{t another, mult neceliarily make the bodyof afluid
confiftence, from which it is far enough. It mult thercfore be a Fibra-
timg motion.

And Thirdly, Thatit is avery jhert vibrating motion, 1 think the in-
ftances drawn from the fhining of Diamonds will alfo make probable.
For a Diamond being the hardelt body we yet know in the World, and
::}nfequcnti}r the lealtapt to }"ltld or bend, mult t.:u:'lli;qut:utl}v alfo have
its wibrations exceeding fhort.

And thefe, I think, are the three principal proprieties of a motion, re-
quifite to produce the effect call d Lighe in the Objedk.

The next thing we areto confider, is the way or manner of the trafe-
&iow of this motion through the interpos'd pellucid body to the eye:
And here it will be cafily granted,

Firft, That it muft be a body fufceptible and impartible of this motion
that will deferve the name of a Tranfparent. ~ And next, that the parts of
fuch a body muft be Homageneons, or of the fame kind.  Thirdly,that the
conftitution and motion of the parts muft be fuch, that the appulfe of the

luminous body may be communicated or propagated throughittothe
greatelt imaginable diftance in the lealt imaginable umes though Ifee
no reafon to affirm, that it muft be in an inftant : For I know not any one
Experiment or obfervation that does proveit. And, whereasit may be
objeéted, That we fee the Sun rifen ac the very inftant when it isabove
the fenfible Horizon, and that we fec a Star hiddenby thebody of the
Moon at the fame inftant, when the Star, theMoon, and our Eyeare all
inthe fame line 5 and the like Obfervations, or rather fuppofitions, may
be urg'd. I have thisto anfwer, ThatIcanas eafily deny as they affirm;
for I would fain know by what means any vne can be aflured any more
of the Affirmative, then I of the Negative. Ifindeed the propagation
werevery flow, ‘ts poffible fomething might be difcovere Eclyp-
fes of the Moon 3 but though we fhould grant the progrels of the light
from the Earth to the Moon, and from the Moon back to the Eartha-
gain to be full two Minutes in performing, I know not any pofiible
means to difcover it 3 nay, there may be fome inftances perhaps of Ho-
rizontal Eclypfes that may feem very much tofavour this {uppolition of
the flower progreffion of Light then moft imagine. And the like may
be faid of the Eclypfes of the Sun, &c. But of this only by the by.

Fourthly, That the motionis propagated every way through an Home-
Igl‘.lfml

—
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geneons meding by direl ov firaight lines extended every way like Rays
from the center of a Sphere. Fifthly, in an Homogeneons seedinme this mo-
LIon is mpigarcd CVETY way with n;.rf.-:f velocity, whenee IIL'i.'l,'ﬂ'..ll].I_"" evie-

pulfe or witration of the luminous body will generate a Sphere, which
will continually increafe, and grow bigger, jultafter the fame manner
(though indefinitely fwifter) as the waves or rings on the furface of the
water do fivell into bigger and bigger circles about a point of it, where,

the finking of a Stone the motion was begun, whence it neceflarily fol-
lows, that all the parts of thefe Spheres undulated through an Hemogese-
ows sedinme cut the Rays at righe angles,

But becaufe all trﬂnf?:m-tnt wmredinmis are not Hamagerneons to, one an-
other,therefore we will next examine how this pulfe or motion will be
Pnygagated through differingly tranfparent medsynes.  And here, ac-
cording to the molt acute and excellent Philofopher. Des Carter, 1 fup-

fe the fign of the angle of inclination in the frlt sedivne to be to
the fign of refraction in the fecond, As the denfity of the firft; to the
denlity of the fecond. By denfity, I mean not the denfiry in refpedt of
gravity (with which the refrations or tranfparency of medinss hold no
proportion) but inrefpect onely to the trajedfion of the Rays of light, in
which refpet they only differ in thiss that the one propagates the pulle
more eafily and weakly, the other more {lowly, but more ftrongly. - But
as for the pulfes themielves, they will by the refraction acquire another

riety, whichwe fhall now endeavour to explicate.

We will fuppofe therefore inthe firflt Figure AC FD to bea phyfical
Ray, or ABC and D EF to be two Mathematical Rays, trajeded from
a very remote point of a luminous body through an Hamogemeons tranfpa-
rent mediwm LL L, and DA, EB, F C, to be fmall portions of the or-
bicular impulfes which muft therefore cutthe Raysar right angles sthefe
Rays meeting with the plain furface NO of a wedinm that yields an

ter tramfiins to the propagation of light, and falling ebliguely on it,
they will in the medins MMM be refracted towards the perpendicular
of the furface.  And becaufe this mediwae is more ealily trajeded then
the former by a third, therefore the point € of the orbicular pulfe F C
will be mov'd to H four {paces in the fame time that F the other end of
itismov'd to G three {paces, therefore the whole refratted pullc GH
fhall be abligne to the refralted RaysCHK and G1;and theangle GHC
fhall be an acute, and fo much the more acute by how much the greater
the refraction be, then which nothing ismare evident, for the lign of the
inclination is to i the fign of refraition as GF to T C the diftance be-
tween the point Cand the perpendicular from G on CK, which being as
four to three, H C being longer then GF islonger allothen T C, there-
fore the angle GHC is lefs than G T C. So that henceforth the parts of
the pulfes GH and 1K are mov'd alcew, or cut the Rays at onligue

angles.
n%t is not my bufinels in this place to fet down the reafons why this or
that body fhould impede the Rays more,others lefs: as why Water (hould

tranfmit the Raysmore cafily, though more weakly than air. Onely thus
muc

e e = =ty TP

mar s



MiCROGRAPHIA,

soach in general Tfhall hint,that I fuppofe thesredinm MM M to have lefs
of the tranfparent undulating fubtile matter, and that matter to be lef
implicated by it, whereas LLL I fuppofe to contain a greater quantity
of the Auid undulating fubftance,and this to be more implicared with the
particles of that mediunr.

But to proceed, the fame kind of ebliguity of the Pulfesand Rays will
happen alfo when the refradtion is made out of a more eafie into a more
dii%-:utt mrediii 3 as by the calculations of G Q& CS R which are refratted
from the perpendicular. In both which calculations 'tis obviows ro obferve,
that always that part of the Ra towards which the refraftion i made
has the end of the erbicaler pulfé precedent to that of the other fide. And
always,the ofiner the refraétion is made the fame way,Or the greater the
fingle refraftion is, the more is this unequal progrefs. So that havin
found this odd propriety to be an infeparable concomitant of a rei'r:&ei
Ray, not ﬂ'rrigﬁmtd by a contrary refraction, we will next examinethe
refradtions of the Sun-beams, as they are fuffer'd onely to pafsthrougha
finall paffage, oblignely out of a morc difficult,into a more eafie medinmr,

Let us fuppofe therefore ABC in the fecond Figure to reprefent
alarge Chimical Glafi-bodyabout two foot long, filled with fair Wa-
ter as high as A B, and inclin'd in a convenient pofture with B rowards
the Sun : Let us further fuppofe the top of itto be cover'd with an
cows body, all but the hole 2 b, '[hrﬁngh which the Sun-beams are fuffer'd
to pa into the Water,and are thereby refratted to ¢ defagainft which
part, if a Paper be expanded on the outfide, there will appear all the co-
lours of the Rain-bow, that is, there will be generated the two principal
colours, Searlet and Blwe, and all the intermediate oneswhich arife from
the compofition and dilutings of thefe two, that is, ¢ d (hall exhibit a
Searlet, which toward d is diluted into a 7ellew 5 this is the refraltion of
the Ray, #£, whichcomes from the underfide of the Sun ; and the Ray
ef Thall appear of a deep Blue, which isgradually towards & diluted in-
toa pale Watchet-blwe. Between d and ¢ the two dilned colours, Bixe
and Tellew are mixt and compounded into a Greeny and this I imagine to
be the reafon why Green is fo acceptable a colour to the ia? and that
either of the two extremes are, if intenfe, rather a lictle offenfive, name-
ly, the being plac'd in the middle between the two extreties, and com-
pounded out of both thofe, dilted alfo, or fomewhat qualifid, for the
compofition, arifing from the mixture of the two extremes Wi
makes a Purple,which though it be a lovely colotr.and preety acoeptable
to the ¢éye, yet isit nothing comparable to the rﬂﬁﬁ:g pleafiire with
which 4 curious and well tempered Green affedts the eye. Ifremoving
the Paper, the eye be plac'd againft ¢ d, it will perceive the lower fide
of the Sun (or a Candle at night which s much better, becaufeit offends
not the cye, and is more cafily manageable) to be of a deep Red; and i
againft e f it will perceive the upper part of the luminous body to beuf
a deep Blue 5 and thefe colours will appear deeper and deeper, accord-
ing asthe Rays from the luminous fall more sbliguely on the fur
face of the ﬁmr, and thereby ﬁ:.ﬁn):'r a greater réfraloon, and the

more
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more diftinét, the further ¢ d ¢ £ 15 removed from the trajecting hole,

So that upon the whaole, we (hall find that the reafon of the Phesosre-
m feems to depend upon theebliginity of the erbicular puife,to the Lines of
Radiation.and in particular,that the Ray ¢ o which conltitutes the Scar-
let hasitsinncr parts, namely thofe which are next to the r_::id-.li-.- of the
luminous body, precedent to the outermolt which are contiguous to the
dark and wwradiating {kie. And thavthe Ray e fwhich givesa Blue, has
its outward part,namely, that which is contiguous to the dark fkie prece-
dent to the pulfe from the innermolt, which borders on the brightarea
of the luminous body. .

Wcmn}r ablerve further,that the caule of the rJ'a'.lr.n'.l‘iﬁq of the colours ro-

wards the middlc:pnlmudg partly frem the widenefs of the hole thmugh
whichthe Rays pafs, whereby the Rays from feveral parrs of the lumi-
nous bedy, fall upon many of the fame parts between ¢ dnd f as is more
manifelt by the Figure : And partly alio from the natufe of the refraltion
it felf; for the vividnels or ftrength of the two terminating colours, arifing
chictly as we have feen, from the very grear ditierence that s betwixt the
outfides of thofe ebligue wmdulations & the dark Rays circumambient,and
thar difparity betwixe the approximate Rays,decaying gradually : the fut-
ther inward toward the middle of the luminous body they are remov'd,
the more muft the colour appreach toaw hite or anundifturbed light.
] Llpun the ealeularion of the refraftion and retlelion from a Ball of
Water or Glafs,we have much the fame Phenomrena namely, an ebliguity of
the undulation in the fame manner as we have foundithere. Which, be-
caule it is 1}“}- much toour E'q'i;‘l-f;lﬂ J‘nrpulf; and aflordsfuch an Frf,l‘.l:.mr.r'.;
erucis, asnoone that I know has hitherto takennotice of, I {hall further
examine. For it does very plainly and pofitively diftinguith, and ‘Thew,
which of the twa Hypetbefes.cither the Cartefian or this is to be followed,
by affording a gencration of all the colors in the Rainbow,where aceord-
ing to tke Cartefan Principles there lhould be none at all generated. ' And
fecondly, Ly affording an inlkance that does more clolely confine the
caule ot thele Pherorcna of colours 1o this [H'rﬁ:m ff]p:!h'lw_,'?'r.

And ﬁrlhfm— the :‘.‘.:r:r_,l'r'.m,wc have this to objelt againlk it, That whereas
hef;.}-s (ﬂff_l'rpm.:g.r f,.rp,?ﬂ,.}r.!f, 5.}.'.'L'Jju:ﬁ:'.zitrm J'.'.i-.rr':'.m.r:':!x:_r.-'.:-fh-::u.-'— f .l."n--f!_]
ad mizimi requirt, € quidem talem ut ejns effclus alid contrarid (refraifi-
one\won .d'tﬁrmr”rr ¢ Naws experientia docet fi juperficier NN ¢~ INP ( wesepe
iﬂq‘i-in:g:u.lu} Parallele _lil’.-'.lrru.r, radios tarminnden per alteram sterim eveilos

wantum per wmars frangereantur gullos colores depilfurory This Principle of

is holds true indeed in a prifme where the refraéting furfacesare plain,
but is cantradited by the Ball or Cylinder, whether of Water or Glafs,
where the refratting furfacesare Orbicular or Cylindrical. Forif we ex-
aming the pﬂﬁ{:gt of any Glebale or Ray of the primary Irir,we {hall find
it to pals out of the Ball or Cylinder again, with the fame inclination and
refraction that it enter'd in withall, and thae that lait refraction by means
of the smtermediate refleftion (hall be rthe fame as if without any
refiection ar all the Bay had been twice refracted by two Parallel
furfaces;
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And that this is true, not onely in one, but in every Ray that goesto
the conitirution of the Primary Iris; nay, in every Ray, that {uffers only
twao refraftions, and one refleftion, by the furface of the round body, we
fhall prefently fee moflt evidént, if we repeat the Cartefian Scheme, men-
tioned in the tenth Selfior of the eighth Chapter of his Meteors, where
EFK NP in the third Figure is one of the Rays of the Primary Iris,
twice refracted at F and N, and once reflefted at K by the furface of the
Water-ball. For, firftitis evident, that KF and KN are equal, becaufe
K N being the reflected part of K F they have both the fame inelination
on the furface K that is the angles F K T. and NK V made by the two
Rays and the Tangent of K are equal,which is evident by the Lawsof re-
tlection 3 whence 1r will follow allo, that K N has the fame inclination on
the furface N, or the Tangent of it XN that the Ray KF has tothe furs
face F,or the Tangent ot it F Y, whence it mult necellarily follow.thae
the refractions ac F' and N are equal, that is, KF Eand KNP are equal.
Now, that the furface N isby the reflection at K made parallel to the fur-
face ac F, isevident from the Frin{'iplcs of refleftion ; for reflefon bein
nothing butan inverting of the Rays,if we re-invertthe Ray KN P, anﬁ
make the lame inclinations below the line T K V thatir has above, it will
be moft evident, that K H the inverfe of K N will be the continuation of
the line FK, and that L HI the inverfe of O X is parallel to FY. And
HM the inverfe of NP is Parallel to EF for the angle KHI is equal
to K NO whichisequal to K FY, and the angle KHM is equal to KNP
which is equal to K F E which was to be prov'd.

30 that according to the above mentioned Cartefian principles there
ihould be generated no colour atall in a Ball of Water or Glafs Ly two
refractions and one reflettion, which does hold moft trueindeed, if the
furfaces be plain, as may be experimented with any kind of prifme where
the two refratting furfaces are equally inclin'd to the reflettingy but in
this the Phenomena are quite otherwife.

The caufe thercfore of the generation of colour muft not be what Des
Cartes affigns, namely, a certain retation of the Globuli etberei,which are
the particles which he fuppofes to confticute the Pellverd medinm, But
fomewhat elfe, perhaps w];mt we have latel; fuppofed, and fhall by and
by further profecute and explain.

Bue.Firft I fha)l crave leave to propound fome other difficultiesof his,
notwithftanding exceedingly ingenious Hyparhefis, which I plainly confels
to me feem fuch; and shofeare,

Firlt, if that light be (as is affirmed, Digpt, cap. 1. §.8.) not fo pro-
EEH}':! motion, as an aftion or propenfion to motion, 1 cannot conveive

ow the ei}:e cancometo be {enfible of the vertieity of a Globale, which is
generated ina drop of Rain, perhaps a mile off from it. For that Globwle is
notcarry'd to theeye according to his formerly recited Principles and if
not fo,l cannot conceive how it can communicate its rotation, or circulay
motion to the line of the Globuler berween the drop and the eye. Ttcan-
not be by means of every ones turning the next before him s for if (. then
onely all the Globwles that are in the odd places mult be turned the: fame
way
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way with the firlt, namely, the 3.5 7.9, 11, 60e but all the Globwler
interpofited between them in the even places s namely,the 2.4.6.8.10.6¢,
muft be the quite contrary 5 whence, according to the Carteffar Hypothefiz,
there mult be no diltinét colour generated, bur a confulion.  Nest, fince
the Cartefian Globali are luppos'd (principiovien: Philefaph. Part.3. §.86.)
to be each of them continually in motion bout their centers, T cannot
conceive how the eye isable to diftinguifh this vew generated motion
from their former inherent ane, if [ may to call thatother wherewith they
aremov'd or terbinated, from fome other caufe than refration.  And
ﬂlil’dl}',[ cannot conceive how thefe motions thould niot happen lbme-
times to oppole each other, and then, inftead of 2 rotasion, there would
be nothing but a direct motion generated, and confequently no colour.,
And fourthly, I cannot conceive, how by the Cartefis Hypothefis it is poif-
fible to give any plaufible reafon of the nature of the Colours generated
in the thin Lewine of thefe our Afierojiopical Obfergations s for in many of
thele, the refracting and reflecting furfaces are parallel to each other.and
uently no rotation can be generated, nor is there any neceliity of
a w or termination of the bright Rays, fuch as is fupposd (chap. 8.
§.5. Et preterea obfervavi wnbram guogue aut limitatiomens Iuminis requiri ;
and chaep. 8. §.9.) to be neceflary to the generation of any diftinct co-
lours 5 Befides that, here is oftentimes one colour generared without any
of the other appendant ones, which cannot be by the Cartefian Hy-
73

There muft be therefore fome other propriety of refraétion thar caules
colour. Andupon the examination of the thing, I cannot conceive any
one more general, infeparable, and fufficient, than thar which Ihave be-
fore d. That we may therefore fee how exadly our Hypotbefis
agreesallo with the Plaromens of the refralting round body, whether
Globe or Cylinder ; we fhall next fubjoyn our Calenlstion or Examen
of it.

And tothis end, we will calculate any two Rays: asfor infrance 5 let
EF beaRay cutting the Redins C D (divided into 20. parts)in G 16,

diftant from C, and e another Ray, which curs the fime fadins

ing 17. diftantthefe will be refracted to K and £, and from thence
toN and #, and from thence refracted roward P and p3 there-

fore the Arch F " will be 5.4 5. The Arch F K 1062 30 the Arch ik
1oL 2. Theline F G écoc. and f ¢ 5267. therefore b 2 723. theretore
Fe 980, almoft. Theline FK 16024 and f & 15436, therefore Nd 156,
. and # ¢ 147 almoll, the line Nn 1019 the Arch N'» 5.4 51', therefore

the Angle N#ois 244 43 therefore the Angle No . is 1304 56
which is almelt 504 more than a nght Angle.

It isevident therefore by this Hyperbefs, that at the fime time that ef
touches /. EF is arrived at <. And by thac time e £k » is gotto #,
EFKN is got to d, and when it touches N, the pullé of the other Ray
is got to 4, and no farther, which is very fhort of the place it fhould have
arriv'd to,to make the Ray » p to cut the orbiculer puie. N o ac right
Angles: therefore the Angle Nop is an acute Angle, but the quite con-

trary

Sebem, £,
Fig. 3.
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trary of this will happen,if 17.and 18.be calculated in ftead of 16.and 17
both which does moft exactly agree with the Phemozvena : Forif the Sun,
oraCandle (which is better) be placed about Ee, and the eye about
P p, the Rays EF ef.at 16 and 17. will paint the fide of the luminous
abjedt toward » p Blwe.and towards N P Eed. But the quite contrary will
happen when EFis17. and ef 18. for then towards IN P {hall be a Blwe,
and towards » p a Red, exattly according to the calculation. And there
appears the Blwe of the Rainbow, where the two Blke fides of the two
Imagesunite, and there the Red where the two Hed {ides unite, thatis,
where the two Images are jult difappearing s which is, whenthe Rays
EF and NP produc'd till they meet,make an Angle of about 41. and an
halfs the like union is there of the two Images in the Produthon of the
Secumdary Iris, and the fame caufes, as upon calculation may appears
onely with thisdifference, that it is fomewhat more faint, by reafonof the
dupﬁtattl'{'ﬂu{ﬁml, which does always weaken the impulfe the oftner
it isrepeated.

Now, though the fecond refraction madeat N# be convenient.that is,
do make the Rays glance the more, yet is it not altogether requifive ; for
it is plain from the calculation, thar the pulfe da is lufliciently obligue to
the Rays K Nand & »,as wel as the pulfefcis obligne tothe RaysF K Befk;
And therefore if a picce of very fine Paperbe held clofe againlt N# and
the eye look on it either through the Ballas from D, or from the other
fide, as from B. there fhall appear a Rainbow, or colour'd line painted on
it with the part toward X appearing Fed, towards O, Biwe ; the fame allo
fhall happen, if the Paper beplaced about K &, for towards T fhall ap-
pear a Ked, and towards V a Blwe, which does exaétly agree with this
Hypothefis, asupon the calculation of the progrefs of the pulfe will t
ealily appear. '

Nor do thefe two obfervations of the colours appearing to the eye a-
bour p differing from what they appear on the Paper at N contradict each
other ; but rather confirm and exaétly agree with one anather,as will be
evident to him that examines the reafons fer down by the ingeniouns:
Der Cartes in the 12, Sed. of the 8. Chapter ¢f hir Meteors, where he
gives the true reafon why the colours appear of a quite contrary order
to the eye, to what they appear'd on the Paper if the eye be plac'din
(tecd ofthe Paper : And as in the Prifine, fo alfoin the Water-Drop, or
Globe the Phemomena and reafon are much the fame,

Having therefore fhewn thac there is fuch a proprictyin the prifae
and water Globule whereby the pulfe is made obligne to the progrefiive,
and that fo much the more, by how much greater the refrattions, I thall
in the next place confider, how this conduces to the prodution of co-
lours, and what kind of impreffion it makes upon the battom of the eyes
and to this end it will be requifite to examine this Hypetbefis alittle more
particularly.

Firlt therefore, if we confider the mannér of the progrefs of the puliz,
it will fem rational to conclude,thar that part or end of the J)-ulic which

precedes the other,mult neceffarily be {fomwhat more ebtrrded ot i.wpm::d
¥
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by the refiftance of the “"""jl"““’“' mredinm_ than the other part orend of
it which is fubfequent, whole way is, asit were, prepared by the others
efpecially if the adjacent mredinme be not in the fame manner enlightned
or agitated. And therefore(in the tourth Fagere of the lixth Teowijie Jthe
Bay AAAHB will have its fide HH morve deadned by the refiftance
of the darkor quiet avedrmo P P P, Whence there will be a kind of dead-
nefs fuperimduc’d onthe fide H H H, which will continvally increafe from
B, and (trike deeper and deeper into the Ray by the line BR ; Whence
all the partsofithe triangle, R B H O will be of a dead Blve colour, and
fo much the deeper, by how much the nearer they lie to the line BHH,
which is moft deaded or impeded, and {o much the more difure, by how
much the nearer it approaches the line BR. Next on the other fide of
the Ray AAN, theend A of the pulle A H will be promoted, or made
fironger, having its paflage already prepar’d as twere by the other parts
prtfcdini}and o its imprefiicn wil be ftronger:And becaufe of its oblrqui-
to the Ray.there will be propagated a kind of faint motion into QQ_
the adjacent dark or quict medinar, which faimt motion will fpread fur-
ther and further into Q Q_as the Ray is propagated further and further
from A namely.as far as the line M A whence all the triangle M AN will
be ting'd with a Ked, and that Red will be the deeper the nearer it ap-
es the line MA, and the paler or yelower the pearer it fethe line
NA. Andifche Ray becontinued.fo that the lines A N and BR (which
are the boundsof the Redand Blwe dilwted ) domeet and crofs each othet,
therg will be beyond rhat inverfeétion generaved all kinds of Greew.,

INow.thefe being the propricties of every fingle refradted Ray oflight,
it willbe eafie enough to confider what mult be the refult of very many
fuch Rays collaveral : As it we {uppofe infinice fuch Rays smterjacent be-
tween AKSB and AN OB, which are the terminating : For in thiseafe
the Ray A K 3 B will have its Redtriangle intire,as lying nexe to the dark
or iquiet medmm, but the other fide of B8 will have no Blwve, becaufe
the medivm adjacert to it 5B O, is mov'd or enlightned and confequent-
Iy that light does defiroy the colour. ' 8o likewile will theRay ANOB
Tole its Red,becaule the adljacent medinm = mov'd or enlightned but the
other fide of ‘I‘J!IE:B.'&? thiat is wdjacent vo the dark, mmely, AHO will
preferve its Biwe entire, and thefe Rays muft be fo far produc’d as till
AN and BR cut eachiocher, before there will be any Green produc’d.
From thefe Proprieties well confider'd, may be deduc'd the realons of all
the Phemomrera of the prifme, and ofthe Globules or drops of Warer which
conduce to the production of the Rainbow,

DNext for the imprefiion they make onthe Retirs, we will fisrtherex-
amine this prwﬁgﬂ ¢« Suppole therefore ABC D EF.in the fifth Fignre,
to t the Ball of the eye: on the cormea of which AR C two
Rays GACH and KCAT (which are the terminating Rays of a lumi-
nousbody) falling, are by the refiattion thereof colletred or eorvery'd
invo two points at the bottom of the eye. Now, becaule thefe rermi-
nating Rays, and all the imtermediate’ ones which come from any partof
the luminous body, are fuppos'd by fome fifficient refraction before they

_‘enter
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enter the eye, to havetheir pulles made abligue to their progreflion, and
confequently each Ray to have potentially fuperizduc'd two proprieties,
or colours,zre. a Bed on the one lide, and a Blve on the other, which not-
with(tanding are never actually manifelt,butwhen this or that Ray hasthe
one or the other fide of it bordering on a dark or unmov'd medinar theres
fore as foon as thefe Raysare entred into the eye.and fo have one fide of
each of them bordering on a dark part of the humours of the eye, they
will eachrof them altually exhibit fome colour ; therefore A D'C the pro-
duction’G A CH will exhubit a Blwe,becaufe the fide C D is adjacent tothe
dark svedinnrC Q D C.but nothing of a Red becaudeits lide A D is adjacens
to the enlightned svediume ADF A : And all the Rays that from the points
of the luminous body are colleted on the partsof the Retina between D
and F fhall have their Blwe fo much the more difwted by how much the far-
ther thefe points of colleltion are diftant from ID towardsF 5 and the Ray
AF C the production of K C AL, will exhibita Red, becaule thefide A F
is ad jacent to the dark or quiet svediam of the eye APF A, but nothi
ofa Blwe,becaufe its fide CF is adjacent o the enlightned medinm CF D
and all the Rays from the intermediate parts of the luminous bedy that
are collected between F and D fhall have their Red {o much the more di-
luted, by how much the farther they are diftant from F rowards D,

Now,becaule by the refraétion in the Cormea,and fome other of the
eye, the fides of each Ray, which before were almoft parallel, are made
to cenverge and meet in a point at the bottom of the eye, therefore thar
fide of the pwljé which preceded before thefe refractions, fhall firlt touch
the Retiwa, and the other fide lalt. And therefore according as this or
that fide, or end of the pulfe fhall be impeded, accordingly will the fo-
preffiens on the Retina be varied; therefore by the Ray GACH re-
fracted by the Coraea to D there (hall be on that point a ftroke or impref~
fion confus'd, whofe weakeft end, namely, that by the line CD fhall pre-
cede, and the {ironger, namely, that by theline AD fhall follow. And
by theRay KCAI refratted to F, there thall be on that parea confus'd
{troke or impreflion,whole {trongelt part,namely that by the line CF {hal
precede, and whofe weakeft or impeded, namely, that by the line AF
{ball follow, and all the intermediate points berween F and D will re-
ceive impreflionsfrom the corverg'd Rays fo much the more like the im-
prtftﬁ_ﬂns on F and D by how much the nearer they approach that
or this.

From the confideration of the proprieties of whichimpreffions,we may
c‘;lleﬂ thefe thort definitions of Colours : Th'aﬁt Blue is an imprelfion or
10e Retina of an oblique and covfird palle of light, whofe we ri pre-
cedes, and whofé fEromgeff ﬁi’a’mr{ And, r{ntjﬁcd #ﬁm}g j::hﬁ-ﬂ
tina of an obligue and confis' d pulle of light, whefe firongef? part preceder and
mwhofe weakeft follows. ) L

Which proprieties.as they have been already manifelted.in the Prifme
and falling drops of Rain, ro be the caufes ofthe coloursthere generated,
may be eafily found to be the efficients allo of the colours appearing in
thin faminated tran{parent bodies; for the explication of which,all this has
been premifed, And
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And that this 1= o, a litle clofer examination of the Phesamens and
the Figure ofthe body, by this Hypothefis, will make evident.

For firft {as we have already obferved) the faminated body mudt be
of 2 determinate thicknefs, that 1s, it muit not be thinner then fuch a de:
terminate quantity 3 for I have always obferv'd, thar neer the edges
of thofe which are exceeding thin, the colours difappear, and the pare

white 3 nor mult it be thicker thenanother dererminate quantiry 5
for I have likewile obferv'd, that beyond fuch a thicknels,no colours ap-
pear'd, but the Plate looked white, berween which two determinate
thicknefles were all the colour'd Rings: of which in fome fubltances I
have found ten or twelve, in athers not half fo many, which Iuppole de-
pends much upon the tranfparency of the lawinated body. Thus though
the confecutions are the [ame in the foumm or the fkin on the top of me=
tales yet in thofe confecutions the fame colour is not fo often repeated
as in the confecutionsin thin Glak, or in Sope-water, or any other more
eranfparentand glutinous liquor; for in thefe I haveobferv'd, Red, 1e/-
low, Green, Blue, Purples Red Yellow Green Blue, Purple; Red,Yelow,Green,
Blwe, Purple 5 Red, Tellow, &c. to fucceed each other,ten or twelve rimies,
but in the other more gpacous bodies the confecutions will not be half
{o many.

ﬂnd}thm-ﬁ:rrc fecondly, the Laminated body muft be tran{parent, and
this [argue from this, that I have not been able 1o produde any colour
at all with an epacews body.though never fo thin. And this I have often
try'd, by preffing a fmall Glebnle of Aercary between rwo fmooth Plares
of Glafs, whereby I have reduc’d that body to a much greater thionefs
then was requilice to exhibit the colourswith a tranfparent body.

Thirdly,there mulk be a confiderable refletting body adjacent tathe
under or further fide of the Leamina or plate o for this Lalways found,that
the greater that reflettion was, the more vivid were the appearing
colours.

From which Obfervations,it is moft evident,that the retletion from the
under or further fide of the bodyis the principal caufe ofthe preduttion of
thefe colours ; which,that it is fo,and how it conduces to that effect,l (hall
further explain in the following Figure,which is here deferibed of a very

reat rhichcfs, as if it had been view'd through the Agioraffepe 5 and 'tis
indeed much chicker thanany Aficrefope(l have yet us'd }has been able to
fhew me thofe colour'd plates of Glafs, or Afufzovie-glafr, whichThave not
without much trouble view'd withit 5 for though 1 have endeavoured to
magnifie them as much as the Glafies werc capable of, yetare they fo exs
ceeding thin, that I have not hitherto been able pofitively to derermine
their thicknefs. This Figure therefore I here reprefent, is wholy Hy-
fa.l'.hﬁmf.

Let ABCDHFE in the fixth Figure be a fiwfum of Mufeouy-glafi,
thinner toward the end A E, and thicker towards DF. Let us firlt fup-
pole the Ray ag b coming from the Sun, or fome remote luminons
abjeét to fall sbliguely on the thinner plate BAE, pare therefore isre-
flected back, by ¢gh d, thefirlt .S‘.Hpr[}cie.ra whereby the PET|1tI!d]t1L|!Jff

L pulie
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pulie « b is after reflettion propagated by £ d, ¢ d, equally remote from
cach other with a#é, a b, fo that ag tgo, or kbt bd are cither of
them equal to # 4, asis alfo ¢ ¢, but thebody BAE being tranfparent,a
partof the light of this Ray is refralted in'the furface AB, nmj pa-
gated by g4 & b ro the furface E F, whence it is reflected and rnf[;:nﬂ'ed
again by the furface A B. So that after two refractions and one refletion,
there is propagated a kind of fainter Ray e ma f, whofe pulfe isnoton-
ly weaker by reafon of the two refractions in the furface A B, but by rea-

nof the time fpent in pafiing and repafiing berween the two furfaces
AB and EF, e f which 1sthis fainter or weaker pulfe comes behind the
pulfe ¢d 5 fo that hereby (the furfaces AB, and EF being {o neert
ther, that the eye cannot difcriminate them from one) this confus'd or
duplicated pulle, whofe {trongelt part precedes, and whole weakelt fol-
lows, does produce on the Hetina (or the aptick merve that covers the
bottom of the eye) the fenfation of a Telow.

And fecondly, this Yelfow will appear{o much the deeper, by how
rmuch the further back towards the middle between ¢d anded :I?;:{"Pu.
rious pulfe e fis remov'd, as in 2 where the furface B C being further
remov'd from EF, the weaker pulle e f* will be nearer to the middle, and
will make an impreffion on the eye of a Red.

But thirdly, it the two refleéting furfacesbe yet further remov'd afun-
der'(asin: 3 CD and EF are) thenwill the weaker pulfe befo farr
behind, thaticwill be more then half the dilkance between cd and ¢4
And in this cafe it will rather feem to precede the following ftronger
pulie, thento follow the preceding one, and confequently a Blae l.gﬁgb
generated, And when the weaker pulfeis jult in the middle beween two
{trong ones, then is a deep and lovely Purple generated 5 but when the
weaker pulle ef is very neer to ¢d, then is there gencrated a Green,
which will be biwer, or yellower, according as the approximare weak pulfe
does precede or follow the ftronger.

Now fourthly, ifthe thicker Plate chance to becleft into two thinner
Plates, as CDFE isdivided into two Plates I:H.r the furface GH then
from the compofition arifing from the three refletions in the furfaces
CD, GH, and EF, there will be generated feveral compounded or mixe
colours, which will be very differing, according as the proportion be-
tween rhfilrhi.r.'kntﬂés of thofe two divided Plates CDHG, and GHFE
are varied.

And fifthly, if thefe forfaces €D and F E are further remov'd afunder,
the weaker pulfe will yet lagg behind much further, and not enely be
coincident with the fecond, cd, but lagg behind thatalfo, andehae fo
much the more, by how much the thicker the Plate be; fothat by de-
grees it will be coircident with the third ¢ d backward alfo, and by de-
grees, asthe Plate grows thicker with a fourth, and fo onward to a fifth,
fixth, leventh, or eighth s fo thatif there be a thin tranfparent body, thac
from the greateft thinnefs requifite to produce colours, does, in the man-
ner of a Wedge by degrees grow to the greateft thicknefs that a Plate can
be oftoexhibit a colour by the reflection of Light from fuch a l}od}',ﬂl:lh‘m

all
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Thall be generated feveral confecurions of colours, whole order from the
thinend towards the thick, fhall be Tellow Bed, Purple, Bliwe,Green s Tellow,
Hed Purple Blue Green 5 Tellow. Ked,Purple, Blue.Greens Tellow.Bec. and thele
fo often repeated, as the weaker pulie does lofe paces with its Primyary.
or firlt pulfe, and is commcident with a fecond, third, fuurth_,iil':h:_[ixth_@:
ulfe behind the firft. And this, as it is eoincident, or follows from the
Hypathefir 1 took of colours,fo upon exeriment have 1 found it iy mul-
titndes of inftancesthat feem to prove it. One thing which feems of the
ﬁatcﬂ concern in this f'{:l-}'a.l'.fh_‘ni'E;? is to determine the greateft or leaft
icknels requifite for thefe efiedts, which, though I have not been Want-
ing in attempting, yet {o exceeding thin are thefe coloured Plates, and o
imperfect our Micrafcape.that T have not been hitherto fuccelifiull, then igh
if my endeavours fhall anfiver my expectations,| (hall hope to gratifie the
curtous Reader with fome things more remov'd beyond our reach
hitherro.

Thus have Lwith as much brevity as T was able, endeavoured to expli-
cate (Hypotbctically at lealt) the caufes of the Phewosrens | formerly ye=
cited, on the confideration of which I have been the more particular.

Firik, becaufe Ithink thefe I have newly given are capable of expli-
cating all the Phenonsena of colours, not nnuﬁ- of thofe appearing in the
Frifme, Water-drop, or Rainbow, and in leminated or plated bodies, but

all that are inthe world, whether they be fluid or falid bodies, whe=
ther in thick or thin, whether tranfparent, or feemingly opacous, a5 |
thall in the next Obifervation further endeavour to fhew. ' And fecondly,
becaufe this being ane of the two ornaments of all bodies difcoverable
by the fight, whﬂ%cr looked on with, or without a Microfcape, it feem'd
to deferve (fomewhere in this Tract, which contains a defeription of the
Figure and Colour of fome minute bodies) to be fomewhat the more in:
timately enquir'd into.

S e G

Obferv. X. Of Metalline, and ather real Colours.

Aving inthe former Difcourfe, from the Fundameéntal caufe of Co-
lour, made it probable, that thereare but two Coldurs, and fhewn,

that the Phantafin of Colour is caus'd by the fenfation of the abligue or
uncvengvulﬁ: of Light which is capable of no more varieties than two
that arife from the two fides of the obligne pulfe, though each of rthole
be capable of infinite gradations or degrees (each of them beginning
from W kite, and ending the one inthe decpelt Searlet or Teliow, the other
inthe deepeflt Blwe) I (hall in this Seion fer down fome Obfervations
which I have made of other colours, fuch as Aetaline powders. tinging
or colour'd bodies and feveral kinds of tinétures or ting'd liguors, all
which, together with thofe I treated of in the former Obfervarion® will,
I fuppole, comprife the feveral fubjets in which colour isobferv'd to
beinherent, and the feveral manners by I.\-hich it inkeres, -or isapparent
.2 in
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inthem. And here I ihall endeavour to fhew by what compofition all kind
of compound colours are made, and how there is no colour in the world
but may be made from the various degrees of thefe two colours, together
with the intermixtures of Black and White.

And this being fo, as 1 fhall anon fhiew, it feems an cvident argument
to me, that all colours whatfoever, whether in Huid or folid, whether
in very tranfparent or {eemingly opacoxs, have the fame efficient caufe,
to wit, fome kind of refraciion whereby the Rays that proceed
from fuch bodies, have their pulle obliquated or confusd in the manner [
cxplicated in the former Sedion 5 that _is, a Red is caus'd by a duplicaved
or confus'd pulfe, whofe ftrongelt pulfe precedes,and a weaker tollows ¢
and a Ble is caus'd by a confus' d pulfe;where the weaker pulle precedes,
and the [tronger follows, And according as thefe are, more or lefs, or
varioully mixtand compounded, {0 are the fenfations, and confequently
the phantafins of colours diverfificd.

To proceed therefore 3 1{uppofe, thatall tranfparent colour'd bodies,
whether fluid or folid, do coniik at leaft of two parts, or rwo kinds of
fubftances, the one of a fubftance of a fomewhat dhffering refraiion from
theother. Thatone of thefe fubftances which may be call'd the trmging
fubltance, does confilt of diftinét parts, or particles of a determinate big-
nedt which are difeminated, or difpers'd all over theother: That thele

rticles, if the body be equally and uniformly colour'd, are evenly
rang'd and difpers'd over the other contiguous body 3 That where the
bocﬁr is deepelt ting'd, there thele particles are rang'd thicke(t; and
where tis but faintly ting'd, they are rang'd much thinner, but uniformly.
That by the mixtwre of another body that unites with either of thefe,
which has a dificring refration from either of the other; quite differin
effects will be produc'd,that is;the comfecutions of the confus d 'pulles wi
be much of another kind, and confequently produce other fenfations and
phantafms of colours, and from a Red may turn toa Blue, orfrom a Elwe
to-a Ked, 8.

Now, that this may be the better underf(tood, I fhall endeayour to ex-
plain my meaning a little more fenfible by 2 Sebewe ! we there-
fore in the feventh Figare of the fixth Scheame, thar ABCD reprefents a
Vefiel holding a ting'd liquor, let [T T L be the clear liquor,and let
the tinging body thar is mixt with it be EE, & FF, &G0, cw
HH, g whofe particles (whether round; or fome other detcrminare
Figureis little to.our purpofe) are firftof a determinate ard’ equal bulk:
Next; they are rang'd into the- form of @wineunx, or Egwilalerottiungn:
lar ovder, whichthat probably they are fo,and whythey are fol hall elfe
where endeavour to thew. Thirdly, they areof fuch a natureias does either
morecafily or more difficulely tranfmit the Rays of light ther the query
if morc cafily,a Blweis generated, and if more difficultly; a®ed i Starler]

Andfirft, let us fuppofe the unging particlesto be of # fublkanceehiit
does more impede the Rays of light , we! (hall find that the pulfé of
wave of light mov'd from A D mi C, will proceed ongtlirougly the con
taining sediume by the pulfes or waves KK, LL; MM, NN, (}IQZ; buy

secaule
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becanfe feveral of thele Rays thar go to the conftitution of el pulfes
will be flugged or ftopped by the tinging particles EJF,G,H; therefore
there thall be a ffemmdary anid weak pulfe thar fhall follow the Ray, name-

P P which will be the weaker: ik, becaule it hs fuffer'd many res
{+aftions in the impeding body 3 next, for that the Rays will be a littlé

difpersd or confus'd by realon ot the refraction in ach of the patticles,
whether! rokrd or amghdar s and this wall be mote evident, if wé alitle
more clofely examine any oné particular tinging Globale.

SUP e we thefefore A B in the L'ighth Foure of the fixth .i‘e'.i:.-:mr, o
reprefenca tinging Globule of particle which has a grearer refraftion thin
the liquor in which it is contain'd : Ler C D be a part of the pulfé of light
which is propagated thmlﬁh the comtaining svediimesy this pulfe will be 2
little ftopt or impeded by the Glitale, and fo h]i;that time the pulfe is

ftro I Fithat pare of it which hasbeenimpeded by paffing through the
Globnle, will ger but to L M, and fo that palfe which hasbecn propa-
gated thiough the Glebule, to wit, LM, NO, P Q., will always come
behind the pulfes EF, GH, IK, e

Nexr, by reafonof the greater impediment in A B, and its Glolwlar Fi-
gure, the Kays that pals through it will be difpere'd, and very much feat-
rer'd. Whence G A and'D B which before weit dire and paraliel will aftet
the refraction i Al B, diveree and fpread by A P, and B Q5 16 that as the
Rays do- meer with more and more of thefe dnping particles in their
way, by fo muchithe more will the pulle of lighe further ligg behind
the clearer pulfe; or that which has fewet refratiions, and thenée the
deeper will the colour be, and the fainter the light that it crajected
throughiity for not oncly many Rays are refiected from the firfaces of
A B, bue thofe Raysthav ger through it are very much difordéred.

By thiis Eiypobefis there isno one experiment of colour thar' [ Have yet’
met withyburmay be; I conceive, very rationably folv'd; and perhaps,
had I time'to examine feveral particulars requilite to rthe demonltration
of i, [ might prove it more than probable, for all the experiments abo
the dr['-;ﬁﬂ and mixings of colours related in the Treartife of Colours,
publi by the Iwcemparable Mr. Foyle, and multitudes of others which

I haveoblerv'd, dofo eafily and nararally How from thofe principles,that
Tam very apt to think it probable, that they own their production to 6
other fEeumelery caufe ;- Astoinftance in two o three experiments. Inthe
twentieth Experiment, this Noble Authosr has [hewn that the deep blwifh
TM'M Fioletr; may be tumn'd into a Greck, by Alalizate Salts,
and toaRed by seidy thatis,a Purple conlifts of two coloury, a decp Hed,
and a deep Blwe; whenthe Blueis diluted, or altered, or deftroy'd by
arid s ultr,the Red becomes predominant, bur when the Red is ditured by
Aléalimate;and the Blee hrightned, there is generated a Gredi s for of 2
Red diluted, ismade aTelow, and Telow and Blwemake a Greed.

Now, becaufesthe fpaviess pulles which caufe 4 Hed and a Blee, do the
ome follow theclear plilfe; and the other precedei, ie uludlly follows,
that thole Saline refratting bodieswhich do diidé the colont of the one,
do deepen thar of the-other: And this will bé made mtanifelt byal-

molt
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molt all kinds of Purples, and many {orts of Greens, both thefe' colours
confifting of mixt colours; for if we fuppofe A and A in the ninth Figure,
to reprefent two pulies of clear light, which follow each other ata con-
venient diltance, A A, each of which hasa fpuriows pulfe preceding it, as
BB, which makesa Blre,and another following it, as CC, which makesa
Red, the one caus'd by tinging particles that have a grearer refraction the
other by others that have a lels refralting quality then the liquor or
Agenftranee inwhich thefe are diflolv'd, whatloever liquor does fo alter
the refraltion of the one, without altering that of the other part of the
ting'd liquor, mult needs very much alter the colour of the liquor 3 for
if the refraction of the difofvent be increas'd, and the refrationof the
tinging particles not altered, then will the preceding [farioss pulle be
fhortned or (topt, and not out-run the clear pulfe fo much; fo that BB
will become EE, and the Blwe be dilered, whereas the other (Purions
pulfe which follows will be made to lagg much more, and be further be-
hind A A than before, and CC will become f f, and o the Yelow or
Red will be heightned.

A Saline liquor therefore,mixt with another rin%:d. liquor,may aleer the
colour of it feveral ways, either by altering the refraltion of the liquor in
which the colour fwims : or fecondly by varying the refraétion of the co-
loured particles, by uniting more intimately either with fome particular
corpufeles of the tinging body, or with all of them, according as it hasa
cmégrxf.!j to fome more efpecially, or toall alike: or thirdly, by uniei
and mterweaving it felf with fome other body that is already joyn'

with the tinging particles, with which fubltance it may have a congruity,
though it have very little with the particles themielves : or fourthly, e
may alter the colour of a ting'd liquor by dif-joyning certain particles
which were before united with the tinging particles, whichthough they
were fomewhat comgruous to thefe particles, have yet a greater comgraity
with the newly infies'd Saline menflrwwm, It may likewife alter the co-
lour by further diffolving the tinging fubftance inte fmaller and fmaller
particles, and o dilwiing the colour 5 or by uniting feveral particles toge-
ther as in precipitations, and fo deepning it, and fome fuchother ways,
which many experiments and comparifons of differing trials together,
might eafily inform one of. '

From thefe Principles applied , may be made out all the varieties
of colours obfervable, either in liquors, or any other ting'd bodies, with
great eafe, and I hope intelligible enough, there being nothing inthe so-
tion of colour, or in the fuppos’d produdtion,butis very conceivable, and
may be '[JI:}H_I'J]E1

The greateft difficulty thae I find againit this Hypatbefis, is, that there
feem to be more diftinét colours then two, thaeis, then Yellow and Blue.
This Objettion is grounded on this reafon, that there are feveral Reds,
which diluted, make not a Saffron or pale Yellow, and therefore Red, or
Scarlet feems to be a third colour diftinét from adecp degree of Yellow,

To which Lanfwer, that Saffron affords usa deep Scarlet tinhurewhich
may be dilited into as pale a Yellow as any, either by makiog a weak fo-
lution
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lution of the Safiron, by infufing a fmall parcel of it into a great quantity
of liquor, asin fpirit of Wine, or elfe by looking through a very thin
quantity of the tinCture. and which m.’li' be heightn'd into the lovelieft
Scarlet,by looking through a ve r%.' thick body of this tinfture,or through
a thinner p‘.‘lﬂ.‘t,!l of i, which is hij.': 1|].' J:.!.I;'Pl‘f:c.lr.l.ffff with the I:ingil]y: hml}',
by having had a greater quantity of the Saffron difiolv'd in a fmaller par-
cel of the liquor.

Now, though there may be fome particles of other tinging bodies that
givea lovely Scarlet alfo,which though diluted never fo much with liquor,
or looked on through never fo thin a parcel of ting'd liquor,will not yet
afford a pale Yellow, but onely a [-Limll of faint Red 5 yet thisis no argu-
ment but that thofe ring d particles may have in them the fainteft degree of
Yellow though we may be unable to make them exhibit itsF'or that power
of being diluted depending upon the divifibility of the ting’d bmj],-, if ¥
amun:ﬁ!e to make the tinging particles fo thin as to exhibir that colour,
it does not therefore follow.that the thing is impofiible to be done ; now,
the tinging particles of fome bodies are of fuch a nature, that unlefs there

found lome way of comminuting them into lefs bulks then the liquor
does diflolve them into, all the Raysthat pafs through them mull necef:
farily receive atinfture fo deep, as their appropriate refraltions and bulks
compard with the proprieties of the ditlolving liquor muft neceflarily
difpofe them to emprefs, which may perhaps be a pretty deep Yellow,
or pale Red.

And that thisis not gratis difuse, 1 (hall add one inltance of thiskind,
wherein the thing is moft manifeft.

If you rake Blue Saralt, you (hall find, that to afford the deepelt Blue,
whic rﬂrrkpanr’.!’.-w has the gn.':itr.'[t p-.'lrl]-l:‘h::: or fandss and i you fur-
ther divide, or grind thofe particles on a Grindftone, or porpbyry ftone,
youmay by comminuting the fands of ir, dilute the Blue intoas pale a one
as you pleafe, which you cannot do by laying the colour thin ; for where-
foeverany fingle particle s, it exhibits as deep a Blue as the whole maf.
Now, there are other Blues, which though never fo much ground, will
not be difiured by grinding, becaufe confifting of very fmall particles, ve-
ry deeply ting'd they cannot by grinding be attually feparated into {mal-
ler particlesthen the operation of the fire, or fome other diflolving men-
firusae has redue’d them to already,

Thus all kind of Aferaliine colours, whether precipitated, fublingd, cal-
cin'd, or otherwife prepar'd, are I'I.'l]"d]f chang'd by grinding, as witrz
pravime iz not more dileted s nor is Fermilion or He:f-fi.-ae! made of a more
faint colour by grinding s for the fmalleft particles of thefe which Thave
view'd with my greate{t Magnifying-Glak, ifthey be well enlightned, ap-
pear very deeply ting'd with their peculiar colours 3 nor, though I have
magnified :].HI:FEI‘IlighIHf:d the particles exceedingly, could Tin many of
them, perceive them to be tranfparent, or to be whole particles, bur the
{mallelt {pecksthat I could find among well ground Fermilion and Red-
fead, leem'd to be a Red mafs, compounded of a multitude of lefs and lefs
motes, which fticking together,compos'd a bulk, not one theufand thou-
fandth part of the fma]ltﬁ vilible fand or mote, And
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And this I find generally in moft Adetalline colours, that though they
confilt of parts fo exceedingly fmall,yet are they very deeply ting d.they
being fo ponderous, and having fuch a multitude {.ﬂ_tl.'ne‘{‘iﬂl particles
throng d into a little room 3 fo that 'tis difficule to find any particle tranf-
parent or relembling a pretious {tone, though notimpoffible for Lhave
obferv’d divers fuch fhining and refplendent colours intermixt with the
particles of Cimwaber, both natural and artificial, before it hath been
ground and broken or flaw'd into Fermidon : Asl have allo in Orpiment,
Hed-lead, and Eifé, which makes me fuppole, that thofe metalline colours
are by grinding, not onely broken and feparated actually into fmaller
picces, but that they are alfo flaw'd and brufed ,whence they, for the
molt part.become epacons,like flaw'd Cryltal or Glafs,ghe. But Smalts
and werditsres, L have been able witha Aficrefcepe to perceive their par-
ticles very many of them tranfparent.

Now, that the othersalfo may be tranfparent, though they do notap-

ar fo to the Microfeape,may be made probable by this Experiment : that
if you take amemel that is almolt epecons, and grind ic verywell on
a Porphyry, or Serpentine, the mall particles will by reafon ﬂfthﬂf_ﬂﬂ.ws,
appear perfectly opacows 3 and that 'tis the flaws that produce this gps-
confirefi, may be argued from this, that particles of the fame Ammel much
thicker if unflaw'd will appear fomewhat tranfparent evento the eye;
and from this alfo, that the mofft tranfparent and clear Cryltal, if heared
in the fire, and then fuddenly quenched, fo thae it be all over tlaw'd,
will appear epacons and whire,

And that the particles of Aetallire colours are tranfparent;may be argu-
ed yet further from this that the Cryftals,or Fitriols o all Metalsare trani-

parent, which fince they confilt of metalline as well as faliwe particles,
thofe seetalline ones muit be tranfparent, which is yet further confirmd
from this, that they have for the moft part, appropriate colourss fo the
witrielof Gold is Yellow ; of Copper,Blue,and fometimes Greens of Iron,
green ; of Tinn and Lead, a pale White; of Silver,a pale Blue, .

And next,the Sofution of all Metals into menfiruunes are much the fame
with the Fitriels, or Cryftals. It feems therefore ?E&Ewh:lhle, that
thofe colours which are made by the precipitation of t rticles out
of the menfirunms by tranfparent precipitating liquors (hould be tranfpa-
rent alfo. Thus Gold precipitates with opl of Tartar, or fpirit of Urine in-
toa brown Yellow. Copper with fpirit of Urize into a Mucous blue,
which retains its tranfparency. A folution of fublimate. (as the fame [1-
Jultiious Authour I lately mention'd fhews in his 40. Experiment) preeipi-
tates with oyl of Tartar per deliquinme, into an Orange colour'd preci-
pitate; nor is it lefs probable, that the caleimation of thole Fitriels by
the fire,fhould have their particles tranfparent : Thus Saccarum Saturns
or the Vitriol of Lead by calcination becomes a dee ﬂl'ﬂﬂgﬁ-‘:ﬂluur'tj
awimiume which is a kind of precipitation by fome Salcw ich FIDEl:Ed-S from
the five § common Firriel calcin'd, yieldsa deep Brown Red, &+

A third Argument, that the particles of Metals are tranfparent, is, that
being calein'd; and melted with Glafs, they tinge the Glals with tranfpa-

rent
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rent colours. Thus the Calx of Silvertinges the Glafs on whichitis ans
peal'd withia lovely Yellow,or Gold colour,ghe.

And that the parts of Metals are tranfparent, may be farther argued
from the tranfparency of Leaf-gold, which held againt the light, both
o the naked eye, and the Aderofeope, exhibits a deep Green.  And
though 1 have never feen the other Metals laaviwated o thin, that I'was
able to perceive them tranfparent, yet, for Copper and Brafs, if we had
the fame conveniency for lemisating them,as we have for Gold,we mighe,
perhaps,through fuch plates or leaves.find very differing degrees of Elue,
o Greens for itfeems very probable, that thofe Rays that rebound from
them ting'd, with a deep Yellow, or pale Red, as trom Copper, or with
a pale Yellow.as from Brafs, have pait through them ; for I cannot con-
ceive how by reflection alone thofe Rays can receive a tinéture, taking
any Hypetbefr exrant.

S0 that we fee there may a fufficient reafon be drawn from thefe in-
ftances, why thole colours which we are unable to dilste to the paleft
¥ellow, or Elue.or Green, are not therefore tobe concluded not tobea
decperdegree of them s for fuppeling we had a grear company of fmall
Globular elience Bottles,or roundGlafs bubbles.about the bignefs of aWal-
nut, Bll'd each of them with a very deep mixture of Satgrm, and chat
every one of them did appear of a deep Scarler colour, and all of them
together did exbibit at a diftance, a deep dy'd Scarlet body. It does not
follew, becaufe after we have come nearer vo this comgeries,or mafs,and di-
vided it into itsparts, and examining each of its parts feverally or apart,
we find them to have much the famé colour with the whole mafss it does
not, I ay, therefore follow, that if we could break thofe Globules fmaller,
or any other ways come to fee a fmaller or thinner parcel of the ting'd
liquor that fill'd thofe bubbles,thar thar ting'd liquor mufk always appear
Red, or of a Scarlet hue, fince if Experiment be made.the quite contrary
will enfuse ; for it is capable of being difuted into the paleit Yellow.

Now,thar I mighr avoid all the Objections of this kind, by exhibiting
an Experiment that might by ocular proof convince thofe whom other
reafons would not prevail with, 1 provided me a Prifmatical Glaf, made
hollow, jult inthe form of a Wedge, fuch asisreprefented in the tenth
Figure of the Gxth Scheave, The two paralielogram f:lliifs ABCD, ABEF,
which metat a point, were made of the cleare(t Looking-glafs plates well
ground and polifl'd that 1 could getithefe were joyn'd with hard cement
tothe tria r fides, BCE, A DF, which were of Wood 3 the Paradiefo-
graze bafe B CEF, likewife wasof Wood joyn'd onto the reft with hard
cement, and the whole Prifmatical Box was exaltly ftopt every where,
but onely a little hole near the bafe was left,whereby the Vefiel could be
fill'd wit{ any liquor, or emptied again at pleafure.

One thhcl":q&!xcs {for Lhad twoof them) 'Thill'd with a pretey deep
tincture of Alves, drawn onely with fair Water, and then {topt the hole
with a piece of Wax, then,by F‘nroldmg this Wedge againit the Light, and
looking throughiit, it was obvious enough to fee the tinéture of the liquor
near the edge of the Wedge where itwas but;r:r}r thin, tobe a pale but

1
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well colour'd Yellow. and further and further from the edge, asthe lis
uor grew thicker and thicker this tinfture appear'd deeper and deeper;

(E!:: that near the blunt end ,which was feven Inches fromthe edge and three
Tnches and an half thick 5 it was of a deep and well colour'd Red. Now,
the clearer and purer this tinfture be, the more lovely will the deep
Scarlet be, and the fouler the tinfture be, the more dirty will the Red
appear; fo that fome dirty tinctures have afforded their deepeft Red
much of the colour of burnt Oker or Spamifh brown:others as lovely a co-
lour as Fermilion, and fome much brighter : but feveral others, accordi
asthe tinftures were worle or more foul, exhibited various kinds of Reds,
of very differing degrecs.

The other of thefe Wedges, Iill'd witha moft lovely tinfture of
per, drawn from the filings of it,wich fpiric of Drine, and this Wedgehe
as the former againft the Light, atforded all manner of Blues, from the
fainteft to the deepelt.fo thac I was in good hope by thele two,to have pro-
due’d all the varieties of colours imaginabie 3 tor I thoughe by thismeans
to have been able by placing the two Paraflelogran: fides together, and
the edges contrary ways,to have fomev'd them to and fro one by anether,
as by looking through themin feveral places, and through feveralthick-
nefies, 1 fhould have compounded, andP confequently have feen all thofe
colours, which by ether like cempofitions of colours wonld have enfued.

Butinfteed of meeting with what I look'd for, I met with fomewhat
more admirable ; and that was, that I found my felf utterly unableto fee
through them when placed both together, though they were tranfparent
enough when afunder ;5 and though I could fee through twice the thicks
nefs, when both of them were fill'd with the fame colour'd liquors, whe-
ther both with the Yellow, or both with the Blue, yet when one was fill'd
with the Yellow, the other with the Blue,and both looked through, they
both appear'd dark, onely when the parts near the tops were Jook'd
through, they exhibited Greens, and thofe of very greac variety, as I ex-
pected.but the Purples and other colours,| could not by any means make,
whether T endeavour'd to look through them both againdt the Sun, o
whether 1 plac’d them again(t the hole of a darkned room.

But notwithftanding this mif-ghefling, I proceeded on with my wial id
a dark room, and having two holes near one another, I was able,
placing my Wedges againit them, to mix the ting'd Rays that paﬂ:hmug
them, and fell on a theet of white Paper held at 2 convenient di
from them as I pleas'd 5 fo that I could make the Paper apdpﬂr of what
colour I would,by varying the thicknefles of theWedges.an canﬁw
ly the tinture of the Rays that palt through the two holes; and
times alfo by varying the Paper, that is, infteed of a white Paper, holding

a gray, or a black piece of Paper.

W;nmc_ ¢ [ experimentally fgund what I had before imagin'd, that all
the varieties of coloursimaginable are produc’d from feveral degrees of
thefe two colours, namely, Yellow and Blue, or the mixture of them
with light and darknef, that is, white and black. And all thofe almolt
infinite varicties which Limoers and Painters are able to make by coms
pounding
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pqmnd':?l‘hﬂﬁ feveral colours they lay on their Shels or Palads, are no-
3

o bur fome compofiton, made up of fome one or more, orall of
W‘

Now.,whereas it may here again be ohjefted,that neither canthe Reds
be made out of the Yellows, added together,or laid on in greater or lefé
qml:tﬁ, nor can the Yellows be made our of the Reds though laid nes
ver {0 thins and as for the addidon of White or Black, the 511 nothing
but cither whiten or darken the colours o which they areadded,and not
at allmake them of any other kind of colour: as for inftance, Permilion,
by being temper'd with White Lead, doesnor arall grow more Yellow,
but nnefy there is made a whiter kind of Bled. Nor does Yellow Oker,
though laid never fo thick, produce the colour of #ermilion, northough
it be temper'd with Black, does ivar all make aRed 5 nay, though it ﬁr_-
temper'd with White, it will not afford a fainver kind of Yellow, fuch as
meafticont, butonely awhiten'd Yellow : nor will the Blues be difsted or
dctpmcf afterthe manner I {peak of, as frdico will never afford fo fine a
Blue as Dltramarine or EBifé 5 nor will it,temper'd with Fermilion, ever af
ford a Green,though each of them be never fo much cemper'd wich white,

To which I anfwer, that there is a great difference between difuting a
eolour and whitening ofit 3 for diluting a colour, isto make the colour'd
parts more thin, fo that the ting'd light, which is made by trajeting
thofe ting'd bodies, does not receive 10 deepa tinfture ;5 but white ninLg
a colour is onely an intermixing of many clear reflections of lighe
among the fame tuﬁ::d parts 3 deepning alio, and darkning or blacking a
colour, are very ditferent 5 for decpning a colour, is to make the lighe
pals through a greater quantity of the fame tinging body 5 and darkning
or blacking a colour, is onely interpofing a multitude of dark or black
fpots among the fame ting'd parts, or placing the colour in a more faint

.

Firft therefore,asto the furmer of thefe operationsthat is,diluting and
deepning, moltof the colours us'd by the Limners and Painters are ins
capable of, to wit, Permilion and Red-lead, and Oker, becaule the ting'd

arefo exceeding fmall, that the molt curious Grind{tones we have,
are not able to feparate them into parts actually divided fo fmall as the
rhﬁ;i particles are for looking on the molt curioully ground per-
shilion, and Oher, and Red-lead, 1 could perceive thar even thofe fmall
corpufcles of the bodies they left were compounded of many pieces, that
i, they feem'd tobe fmall pieces compounded of a multicude of lefler
ting'd {m'ts:tach iece feeming almoft like a piece of Red Glaf.or ting'd
Cryftal all flaw'd s fo that unles the Grindftone could attually divide
them into fmaller pieces then thofe flaw'd particles were, which com-
pounded that ting d mote I could fee with my Aficrofeope, it would be
impoffible to difute the colour by grinding, which, becaule the fineft we
have will not reach to do in Permsilion or Oker, therefore they cannot ac
all, or very hardl_}r be dilited,

Other eoloursmndeed, whofeting'd particlesare fuch as may be made
fmaller, by grinding their colour, may be dilwted. Thus feveral of the

M 2 Blues
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Blues may be dilwted as Smalt and Bife s and Adafficat,whichis Yellow,ma
be made more faint : And even Fermilion it felf may by too much grim{"-r
ing, be brought to the colour of Red-lead, whichis butan Orange colour;
which isconteit by all to be very much upon the Yellow:  Now, though
perhaps fomewhat of this diluting of Vermilion by overmuch grindi
may be attributed to the Grindftone, or muller, for that fome of their
parts may be worn off and mixe with the colour, yet there feems not ve-
ry much, for I have done it on a Serpentine-ftone with a muller made of a
Pebble, and yet obferv'd the fame effect follow.

And fecondly, as to the other of thefe operations on colours, that is,
the deepning of them, Limnersand Painters colours are for the mofk part
alfo uncapable. For they being for the moft part epacons; and that epa-
rm._rﬁ-:c{J; as [ faid before, proceeding from the particles, being very much
Haw'd, unlefs we were able to joyn and re-unite thofe Haw'd particles
again into one piece, we fhall not be able to decpen the colour, which
fince we are unable to do with moft of the colours which are by Painters
accounted epacoss, we are therefore unable to deepen them by adding
more of the fame kind.

But becaule all thofe epacews colours have two kindsof beams or Rays
reflected from them,that is,Rays unting'd, which are onely reflefted from
the outward furface, without at all penetrating of the body.and tng'd
Rays which are reflected from the inward furfaces or faws after they,
have fuffer'd a two-fold refraction 3 and becaufe thar tranfparent liquors
mixt with fuch corpufeles, do for the molt part, take off the former ki
of reflection sy therefore thefe colours mixt with Water or Oyl, appear
much deeper than when dry,for moft part of that white refleétion from the
outward furface is remov’d. Nay, fome of thefe colours are very much
deepned by the mixture with fome tranfparent liquer, and that ufe
they may perhaps get between thole two flaws, and fo confequently joyn
two ormore of thofe flaw'd pieces together 5 bue this happens burina
very few.

Ear.’m-.-, to(hew thae all this is not grasis diium, 1 (hall fex down fome
Experiments which do manife(t thefe things to be probable and likely,
which 1 have here deliver'd. :

For, firft, if you take any ting'd liquor whatfoever, efpecially ific be,
pretty deeply ting'd, and by any means work it into a froth;the congerdes.
of that froth fhall fcem an opacows body, and appear of the fame colour,
but much whiter than that of the liquor out of which it ismade, For the
abundance of refleétions of the Rays :g:a'mft thole furfaces of the bubbles
of which the froth conlifts, does io otten rebound the Rays backwards;
that little or no light can pals through, and confequently the froth ap-
pears epacons. :

Again, if to any of thefe ting d liquors that will endure the hoilinﬁ
there be added a fmall quantiry of fine flower (the parts of which throug
the Microfeope are plainly enough to be perceiv'd to confilk of tranfpa-
rent corpufcles’) u.mﬂuﬂ]:r':i to boyl till it thicken the liquer, the mafs of
the liquor will appear gpacoss,and ting'd with the fame colour; but very
much whiten'd. Thus

S
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Thus, ifyon take a picce of tranfparent Glafsthatiswell colobr'dy and
by heatingit, and then' quenching it in Water, you faw it allover,
it will become apacows, and will exhibit the fame colour with which the
piece is ting d, bur fainrer and whirer.

Or, if you take a Pipe of this tranfparent Glafs, and inthe flame of 2
Lamp melt it, and then blow it into very thin bubbles, then break' thole
1bubbles, and collet a good parcel of thofe lasine together in a Paper,
you fhall find that a {mall thicknef of thofe Plates will conftitiitean | opae-
eons body, and thar you may fee through the mals of Glals before it be
thus lamnated, above four times the thicknes: And befides, they will
now afforda colour ' by refleftion as other apacens (as they are (call'd)
caolours will, bur much }nintcr and whiter than that ot' the Lump or Pipe
out of which they were made,

Thusallo,if you take Putty, and mele it wich any tranfparent colour'd

Glafs,it will make it become an gpacows colour'd Tump, and to yield a pa-
ler and whiter colour than the lump by refledtion.

The fame thing may be done by a preparation of Axtimany, ashasbeen
{hewn by the Learned Phyffcian, L €. A in his Excellent Obfervarions
and Notes on Nery's Art of Glafs 3 and by this means all tranfparent co-
lours become epacens, or amsrels, And though by béing ground they lofe
very much of their colour, growing much whiter by reafon of the multi-
tude of fingle refledtions from their ourward furface; as I (hew'd afore,
yet the fire that in the pealing or melting re-unites them, and 10 re-
news thofe fparions reflections, removes alfo thofe whitenings of the co-
lour that proceed from them.

As for the other colours which Paineersufe, which are tranfparent,and
us'd to varoifh over all other paintintings, ‘tis well enough known thae
the laying on of them thinner or thicker,does very much drlire or deepen
their colour.

Painters Colours therefore confifting molt of them of {olid particles,
fo fmall chat they cannot be either re-united into thicker parricles by
amy Art yet known,and cn:snl'cqm-nti}' cannot be di;tpmfd =or divided in-
to particles fo fmall as che flaw’d particles that exhibitthat colour, much
lefs into fmaller, and confequently cannot be difured 5 It is neceffary thar
they whichare to imitate all kinds of colours, fhonld have asmanyide-

of each colour as can be procur'd.

Andto this purpofe, both Limners and Painters have avery great va-
riety both of Yellows and Blues, befides feveral other colour'd bodies
thar exhibit very conipounded colours, fuch asGreensand Purplesy and
others thar are compounded of feveral degreesof Yellow, or feveral de-
grees of Blue, lometimesunmixr, and fometimes compoundedwirh fe-
veral other colour'd bodies.

The Yellows,® fromthe paleft ro the deepelt Red or Scarler, which .
has no dintermixture of Blue, are pale and decp Mafticnt, Orpament,
Englifh Oker, browsn Oker, Bed Lead, and Vermilton, burmt Englifh Oker,
m:g' wrat brown Oker, which laft have a mixture of dark or dirry parts
withthem, ¢He.

Their
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Their Blues are {everal kinds of §sealts, and Ferditures, and Bif, and
lsramearine, and Indico, which laft has many dirty or dark parts inter-
mixt with it. :

Their compounded colour'd bodies, as Piwk , and Ferdigrefe,which are
Greens, the one a Pepingay, the other a Sea-greens then Lac,which is 2
very lovely Purple.

o which may be added their Black and White, which th allo
ufisally call Colours, of each of which they have feveral kinds, as
Bowe Black , made of Foery burntin a clofe Veflel, and Blue Black, made
of the fmall coal of Willew, or fome other Wood 5 and Cullews earth,
which is a kind of brown Black, &*c. Their ufual Whites are either ar-
tificial or natural #hite Lead, the laft of which isthe beft they yet have,
and with the mixingand tempering thefe colours together, are they able
to make an imitation of any colour whatfoever: Their Reds or deep
Yellows, they can difute by mixing pale Yellows with them, and deepen
their pale by mixing deeper with them s for it is not with Opacows co-
lours as itiswith tranfparent, where by adding more Yellowto yellow,
itis deepned, butin opecows diluted. They can whiten any colour by mix-
ing White with it, and darken any colour by mixing Black, or fome dark
and dirty colour, And in a word, moft of the colours, or colour'd
bodies they ufe in Limning and Painting, are fuch, as though mixt with
any other of their colours, they preferve their own hue, a.ndbclgbzlnié;
fuch very fmal parts difpers'd through the other colourd bodies, t
both, or altogether reprefent to the eyea compofitum of all5 the eyebe-
ing unable, [E; reafon of their fmalnels, to diltinguith the peculiarly co-
lour'd particles, but receives them as one intire compofitum : whereasin
many of thefe, the Aficroftope very eafily diltinguithes each of the com-
pounding colours diftinét, and exhibiting its own colour.

Thus have I by gently mixing Fermilion and Bife dry, produc'dave
fine Purple,or mixt colour,but looking on it with the Aficroffape, I could
eafily diftinguifh both the Red and theBlue particles, which did not at
all produce the Phawtafm of Purple.

To fumm up all therefore in a word, T have not yet found any folid
colour'd body,that T have yet examin'd,perfecily opacous; but thofe that
are lealk tranfparent are Metalline and Mimeral bodies, whofe particles ge-
nerally, feeming either to be very fmall, or much flaw'd, appear
for the moft part apacows, though there are very few of them thae T have
look’d onwith a Adicrefeape, that have not very plainly or circumftanti-
ally manifelted themfelves tranfparent.

And indeed, there feemto be fo few bodies in the world that are ix
mifnimieapacous, that I think one may make ita rational @xery, Whether
there be any body abfolutely thus epacoxs 2 For I doubt notatall (and I
have taken notice of very many circumitances that make me of this
mind) that could we very much improve the Acrofcepe, we might be
able ro fee all thofe bodies very plainly tranfparent, which we now are
fain enely to ghel at by circumitances. ' Nay, the Objeét Glaffes we
yet make ufe of are fuch, thatthey make many tranfparent bodies to the
eye:
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eye, feent gpacons through them,which if we widen the Apercureal hitle;
and caltmore lighton the objects; and nor charge the Glafies fo decp,
will againdifclofe their tranfparency.

Now, as for all kinds of colours thar are diffolvalile in Water,or othes

i ,“there is nothing fo manifeft, as thut alt thofe ting'd liquorsare
tranfparent siand many of them are capableof being diliied and: comd
ormixt with other colours, and divers: of them are capable of
ing verymuch chang d and heightned, and five wich feveral kindsof
Saline menfirmnms. Others of them upon compounding, deftroy or is
tiace each ochers colours, and precipitaie, orotherwile verypmuch aleer
cach otherstinfrure.  Inthe true ordering and: difhting, and deepning)
and mixing, and fixing of each of which, condifts one of the grearelt my-
fteries of the Dyers: of which parvicularsbecanle our 2sieroffope affords
us very little intormation,] [hall add nothing more at pretent 5 but onely
with avery few tindrures arder'd and mixe after certain ways, too
long to be here fer down, I have been able to make an appearance of all
the various colours imaginable, without at all uling the h:;llp of Salisy or
Saline menflransss to vary them.

As for the mutation of Colours by saline stewfrmenss, they have al=
ready been fo fully and excellently handled by thé lately mention'd Tn=
comparable Authowr,that 1 can add nothing but that of 2 multitude of wi=
als that Tmade, Thave found them exaltly to agree with His Rufes and
Theoriess and though there may be infinite inffances, yet may they b
reduc'd under a fiew Heads, and compris'd withina very few Rules, And
generally I find, that Salime menftrunms are moft opérative upon thofe
colours that are Purple, or have fome degree of Purple in them, and up-
on the other colours much lefs The [purions pulles that compole which,
being (as'1 formerly noted) (o very neer the middle between the true
ones, that a fmall varistion throws them bothy toene fide, or both to the
other, and fo confequently mull make'a vaft muration inthe formerly dp-

pearing Colour.
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Oblerv. X1.  Of Figures cferv'd in funall Sand.

And gencrally feems to be nothing elfe bur ekceeding fmall Pebbles
Sﬂ.rit leaft fome viry {mall pf.’lri:ll'ls of a higﬂcr {tane 5 the whiter ki
feems through the Aierefcope to conlilt of fmall tranfparent piccesof fomé

lucid body, each of them looking much like a piece of Alwm, or §4f
Gemzand this kind of Sand isangled for the moft part irregularly, without
any certain fhape,and the graswles of it are for the moft part flaw'd,though
amongft many of them it is not difficalt to find fome that'are perfetly
Efn‘r'd; likea piece of clear Crylial, and divers likewile moft corioufly
pd, much after the manner of the bigger Stivie of Cryltal, or like the
fmall Diamants I obferv'd in certain Flints, of which Fhall by and by re-
lates which laft particular feems to argue, that this kind of Sand is nr;r
made
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made by the comminution of greater tranfparent Cryftaline bodies, but
by the comeretion or coagulation of Water,or fome Ulﬁtr fluid body.

There are other kinds of courfer Sands, which aré browner;and have
their particlesmuch bigger s thefe, view'd with.a Microfcope, ftzev:m much
courferand more apacons fubftances,and moft of them are of fome irregu-
larly rounded Figuress and though they feem not fo apacoss as to the
naked eye, yet they feem very foul and cloudy, but neither do thefe want
n:l.l"mui‘]f tranfparent, no more than they do regularly figurd and well
colour'd particles, as I have often found. :

There are multitudes of other kinds of Sands, which in many particu-
lars,plainly enough difcoverable by the adicrefeope,diffier both thele
laft mention'd kinds of Sands, and from one another: there feeming to be
as great variety of Sands,as there is of Stones. And as amonglt Srones fome
are call'd precious fromtheir excellency, fo allo are there Sands which
deferve the fame Epithite for their beaury 5 for viewing a fmall parcel of
Eaft-India Sand (which was given me by my highly honoured friend, Mr.
Dawicl Colwall) and, fince that, another parcel, much of the fame kind,
I found feveral of them, both very tranfparent like preciousStones, and
regularly hgurd like Cryltal, Cornifh Diamants, fome Rubies, & and
alfo ting'd with very lively and deep colours, like Rubys, Saphyrs, Esme-
ralds, 8. Thele kinds of granulsI have often found alio in Exglifb Sand.
And tis, eafie to make fuch a counterfeit Sand with deeply ting'd Glafs;
Enamels and Painters colours.

It were endlefs to deferibe the multitudes of Figures Thave met with
in thefe kind of minute bodies, fuch as Spherical Oval.Pyrassidal, Conical,
Prifmaical, of each of which kinds I have taken notice.

ut amongft ma nimlnr.:nsjI I met with norie more obfervable than this
pretey Shell (defcribed in the Fignre X. of the fifth Schese) which,
though as it was lighton by chance, deferv'd to have been omitted (1
being unable to diret any one to find the like) yet for its rarity was it not
inconfiderable, efpecially upon the account of the information it may
affordus. For by it we have a very good inftance of the curiofity of Ma-
ture in another kind of Animals which are remov'd, by reafon of their
minutenefs,beyond the reach of our eyes; o that asthere are feveral forts
of Infetts, asMites, and others,fo fmall as not yet tohave had any names 5
(fome of which I fhall afterwards defcribe) and fmall Fifhes, as Leeches
in Vinegers and final vegetables, as Mofs, and R.ole-Leave-plantss and
fmall Mufhroms, asmould: foare there, it feems, {mall Shel-fifh Jike;
wife, Nature fhewing her curiofity in every Tribe of Amimals, Feges
tables, and Mdinerals. _

I'was trying feveral fmall and fingle Magnifying Glafles, and cafually
viewinga parcel of white Sand,when I perceiv'd one of the grains exactly
thap'd nmrwrmth'd likke a Shell, but endeavouring to diftisguilh it witg;
my naked eye,it was fo very fmall,that I was fain again to makeufc of the
Glafs to find it 5 then,whileft I thus look’d on it, with a PinI feparated all
the reft of the granules of Sand,and found it afterwards to appear to the

naked eye an exceeding fmall white fpot, no bigger thant f:PuintI?_fa
i,
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Pin. Afterwards view'd it every way with a better Microftope and found
jeonboth fides, and edge-ways, to refemble the Shell of a fmall Water-
Snail with a flac fpiral Shell @ it had twelve wreathings, 4,5, ¢, d, e, &e,
all very proportionably growing one lefs than another toward the
middle or center of the Shell, where there wasa very fmall round white
fpot. I could not certainly difcover whether the Shell were hollow or
pot, but it feem'd fill'd with fomewhat, and tis probable that it might
be petrify'd as other larger Shels often ave, fuchas are mention dinthe
feventeenth Obfirvation.

S—

Obferv. X1I. 0 Gravel in Urine.

' Have aften obferv'd the Sand or Gravel of Urine, which feems to Be

a parlareous ﬁli.'hﬂ::ncr_', g:‘:r!cran:d out of a salize and ﬂ!errg‘i’n.q'! {ub=

nce eryffalliz d together, in the form of Tartar, fometimes {ticking to
the fides of the Twiwal, but for the moflt part finking tothe bottom, and
there lyingin the form of coorfe common Sand 5 thefe, through the As-
erofcape, appear to bea company of imall bodies, partly tranfparent, and

rtly epacors, fome White, fome Yellow, fome Red, others of more
rown and dufkie colours,

The Figure of them is for the moft part flat, in the manner of Slats, or
fuch like plated Stones.that is,each of them feem to be made up of feve:
ral other thinner Plates, much like dswFrovie Glafs,or Englifh sparrto the
laft I’Jf‘l.l.lh"ll:h, the white p]:ltéd Cravel feems molt Iilf]:l.' s for rlu;}- feem
notonely plated like that, but their fides thap'd allo into Rbewbs, Rbow-
boeids.and fometimesinto Redangles and fguares, Their bignels and Figure
may be {een in the fecond Figure of the {reth Plate which repre fents about
adozen of them lying upon a plate ABCD, fome ufwh'rc!l, asa b e, d;
feem'd more regular than the reft, and e, which wasa fmall one, tiick-
ingonthe rop of another; was a perfelt Kbomboeid on the top, and had
four Reangular fides.

. The line E which was the meafure of the Afierafcope, is & partof an
Emglifh Inch, {o that the greatelt bredth of any of them, exeeeded not
s part of an Inch.

P\u:i:ﬁrheﬁ: into feveral liquors, I fourd 0pf of Vitrisl, spirit o
Urise,and {everal other Saline menfirunms vo diflolve thems and the fird
ofthefe in lefi than a minute without Ebuflition,Water,and feveral other
i had no fudden operation upon them. This I mention, becaufe
thofe liquors thar diffolve them, firlt make them very white, not witiating,
but rather reétifying their Figure, and thereby make them afford a very
preity objeét for the Hirrg@%pn

How great an advantage it would be to fuch as are tronbled with the
Stone, to find fome senffrusa that might diffolve them without hurting
the Bladder.is eafily imai?lgi*u'n;i1 fince fome injedions made of fuch bodies
might likewife diflolve the {tone, which feems much of the fame nature.

M K
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It may therefore, perhaps, be worthy fome Phyficians enquiry, whethet
there may not be fomething mixt with the Urine in which the Gravel
or Stone lies, which may again make ]'[. diffolve it, the firft of which feems
by it's regular Figures to have been {ometimes Cryffalliz’'d out of it. . For
whether this Cryfallization be made in the manner as Alia, Peter,8cc, are
eryftallized out ofa cooling liquor, in which, by boyling they have been
difiolv'd ; or whether it be made inthe manner of Tartarsss Fitriolituns,
that iz, by the Coalition of an acid and a Swiphureons fubltance, it feems
not impoiTible,but that the liquor it lies in;may be again made a dijfolvent
of it. But leaving thefe inquiries to Phylicians or Chymiits, to whom
it doesmore properly belong, I fhall proceed. ~

Obferv., X111, Of the fmall Diamants, or Sparks in Flints,

CHanr:'mg to break a Flint ftone in pieces, 1 found within it a certain
cavity all crufted over with a very pretey candied fubltance, fome
of the parts of which, upon changing the pafture of the Stone, in r:‘.jpc&
of the fncident light, exhibited a number of fmall, but very vivid re-
fcctions; and having made ufe of my Micrefeepe, I could perceive the
whole furface of that cavity to be all befet with a multicude of lirtle
Cryftaline or Adamantine bodies, fo curioufly fhapd, that it afforded a
not unpleafing object.

Having confidered thofe vivid reperenffions of light,I found them to be
made partly from the plain: external furface of t efe regularly figured
bodies (which afforded the vivid refle(tions) and partly to be made
from within the fomewhat peliucid body, that is,from fome {urface of the
body,oppofite to that fuperficies of it which was next the eyes | o §

And beeaufe thele: bodies were fo fmall, thatI could not well come to
make Experiments and Examinations of them, I provided me feveral
l’mn]lﬁfr‘m of Cryftals or Diamants, found in great quantitics in Coras
wall and are therefore mmmmnl}r called Cormify Diamants: thefe bﬁng
vEry Prﬂun:f, and gmwing inna hollow 531-'1'-!}' of a Rock: (as Thave been
feveral times informed by thefe that have obferv'd them) much afterthe
fame manner as thefe do in the Flint; and having befides cheic ourward
furface very regularly fhap'd, retaining very near the fame Figureswith
fome of thofe T obferv'd in the other, became a convenient helpte mefor
the Examination of the propricties of thofe kindsof bodies. TeTE R

And firlt for the Refleftions ; in thefe I found it very obletvable; That
the brightelt refletions of light procecded from within the pedivcid body s
that is, that the Rays admitted through the pelficid {ubitance in their
ﬁ{'n?ng out on the oppofite fide, were by the contignous and {trong re-

ecting furfice of the Air very vividly refleéted,  fo that more Rays were
reflected to the eye by this furface, though the Ray in entring and getting
ont of the Cryftal bad fuffer'd a double refration, than there were from
the t]:iumardluﬂhct of the Glafs where the Ray had fuffer'd no seflraction
at all, And
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And that this wasthe furface of the Air that gave fo vivida re-percaf-
Jéom I try'd by this means. 1 funk half of a ffiria in Water, fo that caly
Water was contiguous to the under furface, and then the internal re.
fleCtion was fo exceedingly faine, that it was fearce dilcernable. IIE;;:;:,
I'try'd to alter this vivid reflection by keeping off the Air, with a
not fluid, and that was by rubbing and holding my finger very hzr£
againft the under furface, fo as in many places the pulp of my finger did
touch the Glal, without any iwterjacent air between 1 tﬂrn obferving the
reflection, I found.that whereloever m ¥ finger or fkin toucht the furface,
from that part there was no reflection, but in the little furrows or creafe,
of my {kin, where there remain’d little fmall lines of air,from them was
return'd a very vivid reflection asbefore. 1try'd further,by making the
furface of very pure Quickfilver to be contiguous to the under furface
of this pellucid body, and then the retleftion trom that was {b exceeding-
ly mote vivid than from the air, as the refleftion from ajr was than
t;: reflection from the Waters from all which trials | plainly faw, that
the ftrong refledting air was the caufe of this Phewomenay.

And this agrees very well with the H;pnt.ﬁ.;f?: of light and relecid bo-
dies which I E::rc mention'd in the defcription ufﬂﬁ:?-fw;-ghﬁi for we
there luppofe Glalsto be a medisme,which does e reGil the pulie of light,
and confequentlythar moft of the Rays incident on it enter into ir_.,:m? are
refrated towards the perpemdicndar 5 whereas the air | fuppofe to be a
body thar does more refift it, and confequently more are re-percui d then
do enter it: the fame kind of trials have Imade, with cryflalline Gls
withdrops of fiuid bodics, and feveral other ways,which do all feem to

very exattly with this Theory. So that from this Principle well efta-
* blifh'd, we may deduce feverall Corollaries not unworthy oblervation,
And the Erﬁs, that it plainly ﬂgpfars by this, that the produétion of
the Rainbow is asmuch to be aferibed to the reflection of the concave
furface of the air, as tothe refrattion of the Globudar drops: this will be
evidently manifelt by thefe Experiments, if you foliate that pare of a
Glafs-ball that isto reflet an Frir, 35 in the Cartefian Experiment, above
mention'd, the refleftions will be sbundantly more ftrong, und the co-
bours more vivid : and if that pare of the furface berouch’d with Watet,
fearce affords any fenfible colour ar all,

Next we learn, that the great reafon why peilscid bodies beaten {mall
are white, isfrom the multitude of refle@ions, not from the particles of
the body, but from the contiguons furface of the air. And this is evident-
] mié:ﬂed, by filling the Interfiitia of thofe powderd bodies with

ater, whereby their whitencls prefently difappears. From the fame
reafon proceeds the whitenefs of many kinds of Sands, which inthe A4
m’ a to be made up of a multitude of Jittle peducid bodies,

hm refleCtions may by the Aficroféepe be plainly perceiv'd
to come from their internal furfaces 5 and much of the whitenefs of it ma
be deftroy'd by the affufion of fair Water to be contiguous to thofe

The whitene§ alfo of froth, is for the moflt part to be afcribed to the
y : M3 refeftion
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refledtion of the light from the furface of the air within the Bubbles,and
very lictle to the refleétion from the furface of the Water it {elf : for this
lift refleftion does not return a quarter fo many Rays, as that which is
made from the furface of the air,as] have certainly found by a multitude
of Obfervations and Experiments.

The whitenes of Linnen, Paper, Silk , 8. proceeds much from the
fame reafon, asthe Adicrofcope will eal ily dilcover ; for the Paper is made
up of an abundance of peliucid bodies, which afford a very plentifull re-
fleftion from within, that is, from the concave furface of the air contigu=
ous toits component particles s wherefore by the affufion of Water, CT’
Tallow, Turpentine, . all thofe refledtions are made more faint.and the
beams of light are fuffer’d to traject & run through the Paper more freely.

Hence turther we may learn the reafon of the whitenefs of many bo-
dies, and by what means they may be in part made pelncid : As white
Marble for inftance, for this body is compoled ofa pellucid body ex-
ceedingly flaw'd, that is, there are abundance of thin, and very fine
cracks or chinks amongft the multitude of ’P:ll'tili']f:s of the body,that con-
tain in them fmall parcels of air,which do lo re-percufiand diive back the
penetrating beams, that they cannot enter very deep within that body,
which the Aficrofeape does plainly inform us to be made up of a Congeries
of pellucid particles. And I further found it fomewhat more evidently by
fome attempts | made towards the making tranfparent Marble, for by
heating the Stone a little, and foaking it in Oyl, Turpentine, Oyl of Tur-

entine,&>c, I found that T was ableto fee much decper into the body of
{arble then before s and onetrial, which was not with an unétuous fubs

ftance,fucceeded better than the reft, of which, when1 have abetter op-

portunity, I fhall make further trial. -

This alfo gives us a probable reafon of the fo much admired Phewo-
mena of the Ocules Awndi, an Oval {tone, which commonly looks like
white Alabalter, but being laid a certaintime in Water, it grows pellucid,
and traﬂl}_urrmr, and being fuffer'd to lie again dry, it by degrees lofes
that tranfparency, and becomes white as before. For the Stone being of
a hollow {pongie nature, has in the firlt and lalt of thefe appearances, all
thofe pores fill'd with the obtunding and reflefting airs whereas in the
fecond, all thole pores are fill'd with a medinzs that has much the fame
refraction with the particles of the Stone, and therefore thofetwo being
cantignons, make,as twere, one comtinned medinm, of which more is faid
in the 15. Obfervation.

There are a multitude of other Phepomena,that are roduc’d from this
fame Principlejwhichas it has not been taken notice 0 by any yet that I
know, fo I think, upon more diligent obfervation, will it not be tound the
Jeaft confiderable. But [ have here onely time to hint Hypothefes, and not
to profecute them fo fully as I could \b‘}h; many of them haviog a v
extent inthe produttion of a multitude of Phanomena, which have been
by others,either not attempted to be explain'd, or elfe attributed to{ome

other caufe than what I have affign'd, and perhaps than the rights and
therefore] (hall leave this to the profecution of fuch as have more leifure :
oncly
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onely before I leave ir, I muft not pretermit to hint, that by this Prin-
ciple, multitudes of the Pheromrera of the airas about Asiffs, Clonds, Me-
teors, Haloes Bie. are molt plainly and (perhaps) truly explicable; multi-
tudes alfo of the Phemomerna in :u]-::ur"! bodies, asliquors, ¢he. are des
ducible from ir.

And from this I thall proceed to a fecond confiderable Phesossenor
which thefe Diamants exhibit, and that is the regularity of their Figare,
which isa propriety not lefs general than the former ; It comprifing with-
in its extent, all Kinds of Afetalr, all kinds of Afimerals molt i’rccjawﬂﬂuu,
all kinds of Salts,multitudes of Earthrand almolt all kinds of fluid bodies.
And this is another propiery, which, though alirtle fuperficially taken
notice'of by fome, hasnor, that I know, been fo much as attempred o
be explicated by any.

This propriety of bodies,asIthink it the moft worthy, and next in or-
der o EE confider'd after the contemplation of the Globnlar Figure, fo
have Ilong had a defire as wel asa determination to have profecuted it if 1
had had an opportunity.having long fince propos'd to my lelf the method
of my enquiry thercin, it containing all the allurements that I think any
enquiry iscapable of: For firft I mﬁc it to proceed from the moft fimple
prim:ipll:: that any kind of form can come from, next the Glebular, which
was therefore the firlt Iferupon, and what 1 have therein perform'd, I
leave the Judicious Reader to derermine. For as that form proceeded
froma propicty of uid bodies, which I have call'd Congraity, or Incosns
graity; folthink, had 1 rime and opportunity, I could make probable,
that all thefe regular Figures that are fo conipicuoully warions and ewri-
ensyand do fo adorn and beautific fuch multitudes of bodies, as I have
above hinted.arife onely from three orfour feveral pofitions or poltures
of Globwlar particles,and thole the molt plain,obvious, and neceflary con-
junétions of fuch figur'd particles that are pefiible, fo that fuppoling fuch
and fuch plainand obvious caufes concurring the coagulating particles
mult neceflarily compofe a body of fuch a determinate regular Figure,
and no other 5 and this with as much neceility and obvioulnefs as a fluid
body encompalt with a Heterogeweons fuid muft be protruded into a

or Globe. And this L have ad eculume demonftared with acom-

pany of bullets,and fome few other very fimple bodiess fothat there was
not any regular Figure,which 1 have hitherto met withall, of any of thofe
bodies that I have above named, that I could not with the compofition of
bullets or globules, and one or two other bodies, imitate, even almolt
fhaking them together. And thus for inftance may we find that the
Globilar bullets will of themfelves,if put on an inclining plain,fo that they
may’run together, naturally run into a triangular order, compoling all
the variety of figures that can be imagin'd to be made out of egwilateral
triangles 3 and fuch will you find,upon trial,all the furfaces of Al to be
compos'd of : For three bullets lying on a plain, as clofe to one another as
they can compole an aguilatero-triangular form, as in A inthe 7. Scheme.
If a fourth be joyn'd tothem on either fide as clofely asit can, they four

compof: the molt regularRhombus confilting of two eguilateral triamgles,
as
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as B. If a fifth be joyn'd to them on cither fide in as clofe a polition asic
can, whichisthe propriety of the Text#re,it makes a Trapezawm, or four-
fided Figure, two o whole angles are 120 and two 6. degrees, as C,
If a fixth be added, asbefore, either it makesan eguilateral triangleas D,
ora Rhomboeid, as E, or an Hex-angular Figwre, as F, which is com-
posd of two primary Rbombes, 1f a leventh be added, it makes either
an agwilatero-bexagonal Figure,, as G, or jome kind of fix-ided Fi-
gwre,as H, or 1. And though there be mvﬂﬁqmlm together,
they may be rang'd into fome of thelc lately menti ures, all the
angles of which will be either éo. degrees, or 120. as the figure K
which is an equiangular bexagomal Figure is compounded of 12, Glabwler,
or may be of 25, or 27,0r 36,0r42, &, and by thele kinds of texture,
or pofition of globular bodies;may you find out all the variety of regular
fhapes, into which the fmooth furfaces of Alus are form'd, as upon ex-
amination any onemay eafily find 5 nor does it hold only in fuperficies,bue
infolidity ai[gn,ﬁar't:’s obviousthat a fourth Globule 1aid upon the third in
this texture, compoles a regular Tetrabedron, 'which isa very ufual Figure
of the Cryffals of Alum. And (to halten)) there is no one Figure into which
Alwm is obfervd to be cryltallized, bur may by this vexture of Glebwles
be imitated, and by no other.

I conld inftance alio in the Fiﬁun: of Sea-falt, and Sal-gemthat it is com-
pos'd of a texturc of Globules, placed in a ewbical form, as L, and that all
the Figures ofthofe Salts may be imitated by this texture of Glebules,and
by noother whatfoever, And that the forms of Fitrieland of Salt-Feter,
asalfo of Cryftal Hore-froff, 8cc. are compounded of thefe two textures,
but modulated by certain proprieties: But Thave not here time to in-
fift upon, as I have not neither to thew by what means Globules come to
be thuscontext, and what thofe Glebules are, and many other particulars
requifite toa fall and intelligible explication of this propricty of bodics.
Nor have I hitherto found indeed an opportunity of profecuting theia-

uiry fofarras1 defign'd 5 nor dol know when I may, it requiring abun-
gnncc of time, and a great deal of afliftance to go through with what I
d 'd; the model of whichwasthis:

Firft;to get as exact and full a colledtion as T could, of all the diffesi
kinds of Geometrical figur'd bodies, fome three or four feveral budieso
cach kind.

Secondly, with them to get asexad a Hiftory as poffibly I could learn
of their pi:l:cs of Generation or finding, and to enquire after as many
circum{tances that tended to the llufirating of this Enquiry, as pofiibly
[ could oblerve.

Thirdly, tomake as many trials as upon experience I could find re-
cﬂxiiircjin Diflolutions and Coagulations [merﬂl cryftallizing Sales s} for
the needfull inftruftion and information in this E

Fourthly, to make {everal trials on divers other bodies, as Metals,
Minerals, and Stones, by diffolving them in feveral Memfruwms, and
cryltalizing them, to fec what Figures would arife fiom thofe feveral
c s,

& 5 ; Fifihly,
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Fitfthly, to make Compofitions and Coagulations of feveral Salts to+
gether into the fame maf, ro obferve of what Figure the produdt.of
them would be; and in all, 1o note 25 many circumftances as I thould
judge conducive to my Enquiry.

Sﬁ:thl}r, to enquire the clofenef or rarity of the texture of thefe bo-
dies, by examining their gravity, and their refraltion; hd,

Seventhly, toenquire particularly what operations the fire has upon
feveral kinds of Sales, what changes e eaufes in their Figures, Texuires,
or Energies.

Eighthly, to examine their manner of diffolution, or acting upon thofe
bodies difloluble inthem 5 The texture of thofe bodies before and after
lhe}rroccl"s. And this for the Hiftory.

ext for the Solution, To have examin'd by what, and how man
mt:;ns, fuch and fuch Figures, aftions and effe@ts could be produc'd
pofiibly.

And laftly, from all circumftances well weigh'd, I thould have endeas
voured to have thewn which of them was mof likely, and (ifthe infor-
mations by thefe Enquiries would have born it) to have demonftrated
which of them it mult be, and was.

But ta proceed, As Ibelieve it nextto the Globuldr the moft fimple 3
fodo I inthe fecond place, jud%c it mot Jefs pleafant 5 for thar which
makes an Enquiry pleafant, are, irlt 2 noble Invewtan: that promiles ro
crown the luccefsfull endeavour 3 and fuch muftcertainly the knowledge
of the efficient and concurrent caufes of all thefe curious Geometrical
Figures be,which has made the Philofophers hitherto to conclude nature
in thefe things to play the Geometrician, according to that faying of
Plato, "o @i yraulpd. Ornext, a great variety of mateer in the Ehqui-
ry 3 and here we meet with nothing lefs than the Adathesatichs of narure;
having every day a new Figure to contemplate,or a variation of the fare
in dnother 5

Which do atford usa third thing; which will yet more [weeten the Ens
quiry,and that is,a multitude of intormation 5 we are not fo muchto grope
in the dark, as in moft other Enquirics, where the Inpemtua is great ; for
having fuch a multitude of inftances to compare, and fuch eafie ways of
generating.or compounding and of deliroying the form,3s in thewalntios
and Cryffallization of Salts, we cannot but leamn plentifull intormation to

eed by. And this will further appear from thie univesfalivy of the
rinciple which Nature has made ufe of almoit in all inanimate bodies,

And therefore, asthe contemplation of them all conduces to the knéw-
ledg of any one;; fo from a Scientihcal knowledge of any one does follow
the fame of'all, and every one,

And fourthly, for the ufefulnefs of this kriowledge, when actjuir'd,
tertainily noné can doulit, that confiders that it caries us a {kep for-
watd into the Labirinth of Nature, in the right wiy towardsithe'end
e propofe our felvesin all Philofophical Enquirict 86 that knows
ing what is the form of Inanimare or Minersl [Lndies, we fhall be'thé
better able to proceed i our next Enquiry after the forms of Vegeta:
Lye
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tive bodies 3 and lafk of all, of Animate ones, that feeming to be the
higheft {tep of patural knowledge that the mind of man is capableof

Obferv. XIV. Of feveral kindes of frozen Figures,

Have very often ina Morning, when there has been a great bear-frof,
] with an indifferently magnifying Aicrofcope, obferv'd ﬁu: {mall tirze,
or Cryftalline beard, which then ufually covers the face of molt bodics
chat lie open to the cold air, and found themto be generally Hexangular
prifimatical bodies, much like the long Cryitals of Salt-peter, fave onely
that theends of them were diflering : for whereas thole of Nitre are for

moft part pyramidal, being terminated either in a pointor edges

the
_thefe of Froft were hollow, and the cavity in fome feem'd pretty deep,

and thiscayity was the more plainly to be feen, becaufe ulually one or
other of the (ix paralielogram (1des was wanting, or at lealt much (horter

then the reft.
But this was onely the Figure of the Bearded hoar-frof; and asfor the

particles of other Kinds of bear-froffs, they feem'd for the mofk part irre-
gular, orof no certainFigure. Nay, the parts of thofe curious

ings, or wertices, that ufually in cold weather tanith the furface of
Glafs, appear through the Mficreftape very rude and unfhapen, asdo
moit acher kinds of frozen Figures, which to the naked eye feem exceed-
ing neat and curious, fuch asthe Figures of Smem, frogen Urime, Hail,
feveral Figures frozen i common Water,&+¢. Some Obfervations of each
of which T fhall hereunto annex, becaufe if well confider'd and ex-
ami'nd, they may, perhaps, provevery inftruétive for the finding out of
what I have endeavoured in the preceding Obfervation to {bew, tobe
(mext the Globular Figure which is caus'd by comgraity, asl hope [ have
made probable in the fixth Obfervation) the moft gmph and plain opera-
tion of Nature, of which, notwithftanding we are yet ignorant.

I‘i

Several Obferuables in the fix-branched Figures form'd onthe fur-

face of Urine by freezing. Lo

1 The Figures were all frozen almoft even with the furface of the
Drine inthe Veliel, but the bigger ftems were a little prominent
that furface, and the parts of thole {tems which were nearelt the center
() were biggelt above the furface.

5 Ihave oblerv'd feveral kindsof thefe Figures, fome fmaller, no big-
ger then a Two-pence, others fo bigg, thar Thave by meafure found one
of its {tems or branches above four foot long 3 and of thefe, fome were
pretty round, having all their branches pretty neer alike 3 other of them

were more extended towards one fide, asufually thofe very Jarge ones
were
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were; Which I have oblerv'd in Dicches which have been full of foul
Water. .

3 ‘Nonewof gll thefe Figures Thave yet taken notice of, had ahy regu-
lar pofition in refpedt of one another, or of the (ides of: the Velicls nbre
did I findrany of them cqually to exalinefs extbolled every way froni
the center 4. ] 4

4 Where everthere was a center,the branchings from it, abjec,lad]
e, & fl ey, were never fewer. or more then ik, whichiually éoneurr'd,
or met ope another very neer in the fame poine op cénter; 44/ though
oftentimes not exacely 3 and were enclin'd to eachother by anaogleyof
aeryneer fixty degrees, I fay, very neer) becauic, ithough handing ren-
deavoured to meafure them the moft acuracely I was able, with the
largelt Compafies I had, I could not find any fenfible variation trom | that
meafure; yer the whole fix-branched Figure feeming to compol adolid
angle, they muft necellarily be fomewhar lefs. i

5 ' The middle lines ordtems of thefe branches, ab, a e, ad, wela fap,
feem'd fomewhat whiter, and a little higher then anyof the rmtirarediai
branchings of thefe Figuress and the center a, was the ' moft promiment
part of ‘the whole Figure, [eeming the apex of a' folid dngle oripyraserid,
¢uch ofthe fix plains beinga little enclin'd below thefurface of the Whia,

& The lateral branchings iffuing our of the great ones, fuchias op,
# ¢, Bze. were each of them inclin'd to the grear ones, by thefame angle
of about livey deprees.as the prear ongs were onetoanother,and aways
the bigger branchings were prosvivest above the lefs, and the lefs above
the leait, by proportionate gradations. [ =d

7' The -’#me.l’gram:hes fhooting out of the great ones, went all bf them
from the center, and each of them wag parallel vo thar preat branchy next
to whicli'it lays fo that as all the branches on one lide were parallel to
one another, fo were they all of them to the approximare grear brinch,
as p o, q ry ak they were parallel to each other.,and thot from the center,
fo were they parallel alio to the great branch « &

8 Somie of the ftems of the (ix branches proceeded [traight, and.ofa
thicknefs that gradually grew fharper towards the end, as ag.

g Others of the ftems of thofe branches grew bigger and knotty ro-
wards the middle, and the branches alfo as well as ftems, from Cylindeérs

rew into P];ltl.'5: in a molt admirable and cu[imls.m'drr._, o n:c::ﬁ!ingre-

lar and delicate, asnothing could bemore, asis vifible in ab, ar, a4,
a &, af, buttowardsthe end of fome of thefe (tems, they began again o
grow finaller and to recover their former branchings, as about kand ».

10 Many of the Jateral branches had colfareral branches (18 1 may fo
call them) as g# had many fuch as[ ¢, and moft of thofe again fub-
collateral, as v w2, and thefe again had others lefs, which one may calldz-
terafibeollateral, and thele again others, and they others, €-¢. in greater
Figures,

11 The branchings of the main Stems joyn'd notwogether by any re-

lar line,nor did one fide of the one lie over the other fide of the other,

ut the fmall collateral and fibeollaterai branches did lie at rop of one

8] anothcr
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another according to a certain order or method, which I alwaysoblervid
to be this.

12 That fide of a collateral or fubcollateral, &c. branch, layover the
{ide of the approximeate (as the teathers in the wing of a Bird) whole
branchings proceeded parallel 1o the laft biggeft ftem from which:ic
fprung,and not tothe biggelt ftem of all, unlefs that were a fecond ftem
backwards

13- This rule that held in the branchings of the Sexamgular Figure held
alfo in the branchings of any other great or fmall (tem, though it did
not proceed from a center. )

14 The exaltnef and curiofity of the figuration of thefe branches,
was in every particular fo tranfcendent, thae I judge it almoft impoffible
for humane art to imitate.

15 Talting feveral cleer pieces of this fre, I could not find any Vrin-
ons tafte inthem, but thofe few I ralted, feem'd as imfipid as water.

16 A figuration fomewhat like this, though indeed in fome particu-
lars much more curious, 1 have feveral times obferv'd in reguleer srartic

ellatur, but with this difference, that all the ftems and branchings are
bended in a moft excellent and regular order, whereas in fee the ftems
and branchings are (treight, but in all other particulars it agrees with
this, and feems indeed nothing but one of thele ftars,or branched Figures
frozen on Urine, diftorted, or wreathed a lintle, with a certain propor-
tion : Leadalfo that has Arfemick and fome other things mixt with it, I
have found to have its furface, when fuffer'd to cool, figured fomewhat
like the branchings of Urize, but much (maller.

17 But there is a Pegetable which does exceedingly imitate thefe
branches, and that is, Fearn, where the main {tem may be obferv'd to
fhoot out branches, and the {tems of each of thefe lateral branches, to
fend forth collateral, and thofe fubeollateral, and thole laters fubeollate-
ral, &c. and all thofe much after the fame order withthe branchings, di-
vifions, and fubdivifions in the branchings of thefe Figures in n
Dirines, {o that if the Figuresof both be well confider’d, one would ghefs
that there were not much greater need of a femvinal principle for the pro-
duttion of Fearw, then for the produdtion of the branches of rire; or
the Stells martis, there feeming to be as much form and beauty in the
onecas in the other.

And indeed, this Plant of Fears, if all particulars be well conlider'd,
will feem of as (imple, and uncompounded a form as any Fegetable, next
to Mowld or Mufbromes, and would next after the invention of the forms
of thofe, deferve to be enquir'd into 5 for notwithitanding feveral have
affirm'd it to have feed, and to be propagated thereby 3 yet, though I
have made very diligent enquiry after that particular, Icannot find that
there is any partof it that can ng: imagin'd to be more feminal thenan-
other : But this onely here by the by :

For the freezing Figuresin Trize, I found it requifite,

Firit, that the Superficies be not difturbed with any wind, or other
commotion of the air, or the like.

Secondly,

e
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Secondly, ‘that it be net too long expofed, o as that the whiole bulk
be frozen.for oftentimes,in fuch cales,by reafon of the (welling the of Jee,
or from fome other caule, the curious branched Figiires dilitppca ri

Thirdly, ap artificial freezing with Saemw and Salty apply'd tothe gut-
fide of the containing Vellel, fucceeds not well, unlels there be avery
little quantity in the Vellel. |

Fourthly; If you take any cleer and fmooth Glafs, and wetting all the
infide of it with Urine, you expofe it.toa very (harp freczing, you will
find it cover'd with a very regular and curious Figure, -

1L
Obfervables in figur'd Snow.

Expofing a piece of black Cloth, or a black Hatr to the falling s#om,
I have often with grear pleafure, obferv'd fuch an infinite variery of cu-
rioufly figur'd swem, that it would be asimpoffible to draw the Figure
and fhape of every, one of them, as, to imitate éxactly the curious and
Geometrical Mechairifme of Naturein ary one. Some coorle draughs,
fuch as the coldnefs of the weather, and the ill provifions, I had by me
for fuch a purpofe, would permit me to make, L have here added inthe
Sccond Fignre of the Eighth Schemve. :

Inall which Tobferv'd, thatif they were of any regular Figures; they
were always branched out with fix principal branches, all of equal length,
{hape and make, from the center, being each of them inclin'd to eitherof
the next branches on either fide of it, by an angle of fixty degrees.

Now, asall.thefe (tems were for the molt part in one flake exaltly of
the fame'make, fo were they'in ditfering Figures of very differing oness
fo that in a very little time I have obferv'd above an hundred feveral cizes
and fhapes of thele farry flakes,

The branches alfo out of each {tem of any one of thefe flakes, were ex-
altly alike in the fame flakes fo thar of whatever Figure one of the
branches were; the other five were fure to be of the ame, very exadtly,
that is, if the branchings of the one were fmall Peralelipipeds or Plares,
the branchings of the other five were of the fames and generally, the
branchings were very conformable to the rules and mctlmﬁ obferv'd be-
fore, inthe Figures on Urime, that is; the branchingsfrom each fide of
the ftems were parallel to the next (tem on that fide, and if the (tems
were plated, the branches allo were the lames if che ftems werd very
long, the branches alfo were fo, €. o

éhi"er-.ring fome of thefe fignr'd flakes with a Adiergicepe, 1 found them
not to appear fo curicus and exattly hgur'd as one quchhaw:imagEn'd,
but like Artificial Figures, the bigger they were magnify'd, the moreir-
regularites appear’d in them s but thisirregularity feem'd aferibable o
the thawing and breaking of the flake by the fall, and not ac all to the
defelt -Uftlfe plaftick virtue of Nature, whofe curiofity in the formation
of molt of thefe;kind cf regnlar Figures,fuchas thofe of salk. AginéralsBec.

O 2 appears

Sekem.
Fig. 3
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appearsby the help of the Microftepe, to be very many d {maller
then the molt acute eye is able to perceive withoutit. And though one
of thefe fix-branched Stars appear'd here below much of the (hape de-
feribed in the Third Figwre of the Eighth Scheae 5 yet 1am. very apt to
think.that could we have a fighe of one of them througha Aficrefeope as
they are generated in the Clouds before their Figures are vitiated by
external accidents,they would exhibit abundance of curiofity and neaz-
nefs there alfo, though never fo much magnify'd : For fince I have ob-
ferv'd the Figures of Salts and Minerals to be fome of them fo exceeding,
fmall, that [ have fcarcely been able ro perceive them with the Aficrofeope,
and yet have they been regular, and fince (as faras Thave yet examin'd
it) there feems to be but one and the fame caufe that produces both thefe
effefts, I think it not irrational to fuppofe that thefe pretty figur'd Sears
of Swew, when at firlt generated might be alfo very regular and exact.

III.
Several kinds of Figures in Water frozen.

Putting fair Water into a large capacious Veflel of Glaff, and expofing
irtothe cold, 1 obferv'd after a lirtle time, feveral broad, flar, and thin
lamine, or plates of Ice, croffing the bulk of the water and ape another
very irregularly, onely molt of them feem'd to rurn one of their edges to-
wards that fide of the Glafs which was next it, and feem'd to grow, as
‘twere from the infide of the Vellel inwards towards the middle, almoft
like fomany blades of Fers, Having taken feveral of thefe plates out of
water on ti-u: blade of a Knife, Iobferv'd them figur'd much after the
manner of Herring bomes, or Ferw blades, thatis, there was one bigger
{tem in the middle like the back-bone, and out of it, on eitherfide, were
a multitude of fmall firie, or icicles, like the fmaller bones.or the ﬁ;‘l:ﬂ-ltl‘
branches in Fern, each of thefe branches on the one fide, were parallel o
all the reft on the fame fide, and all of them feem’d to make an angle
with the ftemtowards the top, of fixty degrees, and towards the bot-
tom or root of this{tem, of 120. See the fourth Figwre of the 8. Plate.

I oblerv'd likewile feveral very pretty varieties of Figures in Water,
frozen on the top of a broad flar Marble-ftone, expos'd tothe cold with
a lietle Water onit, fome like feathers, fome of other (hapes, many of
them were very much of the (hape expreft in the fifth Figure ufythz
8. Scheme, whichis extremely differing from any of the other Figures,

_Tobferv'd likewile, that the fhootings of fre on the top of Water, be-
ginning to {reez, were in H*n:iEht prifmatical bodies much like thofe of
roch-peter, that theycroft each other ufually without any kind of erder
or rule, that they were alwaysa little higher then the furface of the Wa-
ter that lay between thems that by degrees thofe interjacent f]
would be hill'd with Zee alfo, which ufually would be as high as the fur-
face of the reft. '

Inflakes of Fee that had been frozen on the top of Water to any con-
; fiderable
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fiderable thicknef, I obferv'd that both the tipper dnd the undet fides
of it were curioufly quill'd, furrow'd, or grain’d, 25t were, which when
the Sun fhone on the Plate, was exceeding eafily to be perceiivd to be
muchafter the thape of the lines in the . Frgwre of the 8, Schewe, that is,
they confilted fogvn‘ral ftreight ends of parallel Plares, which were of
divers lengths and angles to one another without any cereain order.

The caufe of all which regular Figures (and of hundreds of otliets,
namely of Salts, Aimerals, Aetals, 8. which I eould have here inferted,
would #t not have been too Jong) feems to be deducible from the fime
Principles,which Thave (in the 13, ObfErvation) hinted only, having not

had time to compleat a Theory of them. But indéed (which T there
alfo hinted) I judge it the fecond ftep by which the Pyramid of natus
ral ]'L'nnﬁ"kdgt (which is the knﬂwltd[;e of the form of bodies) is to
be afcended: And whofoever will climb it, muft be well fornill'd
with that which the Noble Pernlam calls Sealam Imtelletfar’s he muft
have fealing Ladders, otherwile the fteps are fo large and high, there
will be no getting up them, and conféquently lictle hopes of atrainin
any higher {tation, fuch as to the knowledge ot the moft fimple principle
of Vegetation manifelted in Mould and Mulhromes, which, as T elfe-
where endeavoured to fhew, feems to be the third ftep; for it feemsto
me, that the Intellect of manis like his body, defticute of wings, and
cannot move from a lower toa higher and more fublime (tation of know-
ledg otherwife then frep by ftep nay even there where the way is prepar'd
and already made paffible 5 as in the Elements of Geometry, or the like;
where it is fain to climb a whole féwies of Propofitions by degrecs, before
it attains the knowledge of one Problese. But if the aftent be high, dift
ficult and above its reach, it mult have recourfe to a rovwm organum,
fome new engine and contrivance, fome new kind of Algebra, or Amaly-
tick_ Art before it can furmount it.

e —

Obferv. XV. 0f Kewering-ftone, and of the pores of Inani-
mate bodies,

THiﬁ Stone which is brought from Kettering in Northampton-fhire and
digg'd out of a Quarry, as I am inform'd, has a grain aleogether
admirable, nor have I c‘ﬂ‘ri%cn or heard of any other {tone that has the
like. It is made up of an innumerable company of finall bodies, not all
of the fame cize or (hape, but for the moft part, not much differing from
a Globular form, nor exceed they oneanother in Diameter above three
or four times ; they appear to the eye. like the Cobb or Ovary of a Her-
ring, or fome fmaf!cr filhes, but for the moft part, the particles feem
fomewhat lefs, and not fo uniforms but their variation from a perfedt

lobular ball,feemsto be only by the preffire of the contigwons bals which

ave a lictle depreft and protruded thofe toueht fidesinward, and fur:i-;g
t

Sebem, 94
Fig. 1.
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the other fides as much outwards beyond the limits of a Globe 3 juflk as
it would happen,if a heap of exactly round Balls of foft Clay were ]{Cip'd
upon oneanother s or, as [ have often feena heap of {mall Globules of
Snicksilver, reduc’d to that form by rubbing it much in a glazd Veffel,
with fome ilimy or {luggifh liquor, fuch as Spittle, when though the

of the upper Globules be very neer {pherical, yer thofe that are ::E
upon by others, exaltly imitato the forms of thefe lately mention'd

rains.

Where thefe grains touch each other, they are {0 firmly united or
fettled together, that they feldom part without breaking a hole in one
or th'other of them, fuch as 4, 4,4, b,¢, ¢ ,8c. Some of which frattions,
as 4, a4, @, 2, where the touch has been but light, break no more then
the outward cruft,’ or firlt thell of the ftone, whichis of a white colour,
a little dafh'd with a brownith Yellow,and is very thin,like the (hell of an
Egg: and I have feen fome of thofe grains perfeltly refemble fome kind
u%ﬁg;;s_.tmlh in colour and fhape : But where the union of the contiguons
gramules has been more firm, there the divulfion has made a greater
Chafm, asat b, b, b, in fo much that I have oblerv'd fome of them quite
broken in two, as at e, c, ¢, Whichhas difcovered to me a further refem-
blance they have to Eggs.they having anappearance ofa white and yelk,
by two differing fubftances that envelope and tnmm_paﬁ cach other.

That which we may call the white was pretey whitifh neer the yelk,
but more dulkie towards the fhell 5 fome of them I could plainly per-
ceive to be fhot or radiated like a Pyrites or fire-flowe 3 the yelk in fome
1 faw hollow, inothers filld with a dufkie brown and porous fub-
ftance like a kind of pith.

The fmall pores, or énterffitia e ¢ e ¢ betwixt the Globules, I plainly
faw,and found by other trials to be tvf::l{ way peryious to air and water,
for I could blow through a piece of this ftone of a confiderable thicknefs,
aseafily asI have blown through a Cane, which minded me of the pores
which Des Cartes allow his materia fubtilis between the ethereal globules.

The object, through the Adicrofcope, appears like a Congeries or heap
of Pibbles, fuch as I have often feen caft up on the fhore, by the work-
ing of the Sea after a great ftorm, or like (in fhape, though not tolour)
a company of {mall Globules of Quickfilver, look d on witha'Mcrefeope,
when reduc’d into that form by the way lately mentioned. And per-
haps, this lalt may give fome hint at the manner of the formation of the
former : For fuppoling fome Lapidefcent fubftance to be generated, or
fome way brought (either by fome commixture of bodies in the Sea it
felf, or protruded in, perhaps, out of fome fubtcrrameons caverns) tothe
botrom of the Sea,and there remaining in the form of a liquor like Quick-
filver, beterogemeomws to the ambient Saline fluid, it may by the warking
and tumblings of the Sea to and fro be jumbled and commiputed into
fuch Globules as may afterwards be hardned into Flints, the lying of
which one upon another, whenin the Sea, being not very hard, by rea-
fon of the weight of the incompafling fluid, may caufe the undermoli to
be a little,though not much, varied froma globular Figure. But thisonly
by the by. After
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After'what manner this Kettering-flons (hould be gencrateid I tinnot
learn, having never been there to view the place, and obfervethe cir-
cumitances 3 but it feems to me from the firucture ofic to be generated
from fome (ubftance orice more fluid, and afterwards by degrees growing

harder, almoft after the fame manner as I fuppofed the generation of

Flints to be ‘'made.
But whatever were the caule of its curious texture, we may leam this
information from it 5 thar even in thofe things: which we actountvile;
rude.and coorfe, Nature has not been wanting td (hew abundance of cu-
riofity and excellent Mechanifme. :

We may here find a Stone by helpof a Microfcope, to be made up of
abundance of imall Balls, which do Eur Jull: touch each other,-and yer
there being o many contats;they make a firm hard mafs, or a Stone much
harder then Free-ftone.

Nex, though we can by a Microfeape difcern fo curious a [hape in the
particles; yet to the naked eye there fcarce appears any fich thing's
which may afford us 2 good argument to think, that even in thofe bodies
alfo, whole texture we are not able ta difcern, though help'd with Afiero-

Jeepes. there may be yet latent (o curiousa Schemari e, that it may abun-
dantly fatisfic the curious fearcher; -who fhall be fo happy as to find fome
way to difcover it
t, we here find a Stone, though to the naked eye a very clofeone,
et every way perforated with innumerable pores,which are nothing elfs
E:ur the imterflitia berween thofe multitudes of minute globular particles,
thar compofe the bulk it felf; and thefe pores are not only difcover'd by
the Aicroféope, but by this contrivance.

I'took a prerty large piece of this {tone, and covering it all over wich
cement, fave only at two oppofite pars, I found my felf able, by blowin
in at one end that was left open, to blow my fpirtle, with which [ had wet
the other end, into abundance of bubbles, which argued thefe poresto
be open and pervious through the whole itone, which affords usa very

tty inftance of the porouinefs of fome feemingly clofe bodies,of which
mdiﬂmﬂamn have occalion to fubjoyn many more, tending to prove
the [ame thing,

I'muft not here omit totake notice, that in this body there is not a

tative faculty that thould fo ‘contrive this firucture for any peculiar
:ﬁgﬂf‘ Fegetation or growth, whereas in the other inftances of vegetable
porous bodies, there isanawisra, or formea informans, that does contrive
all the Structures and Adechanifmer of the conitituting body, to make
them fubfervient and ufcfull to the great Work or Funttion they are to
. And fo I ghefs the pores in Wood, and other vepetables, in
mbd other Animal fubftances,to be as fo many channels, provided by
the Great and Alwife Creator, for the conveyance of appropriated juyces
to particular parts. And therefore,that this may tend, or be perviousall
towards one pgrt.and may have impediments,as valves or the like, to any
other; bue in thisbody we have very litthe reafon to fulpeét there fhould
be any fuch defign, for it is equally pervious cvery way, not onely fu;-
ward,
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ward, but backwardsdrid fide-ways, and {eems indeed muchratherto be
Homogeneons or fimilar to thofe pores, which we may wich great proba
bility believe to be the channels of pedicid bodies, not diré(ted; ormore
open any one way, then any dther, being equally pervious everyavay.
And, according as thefe pores are more or greater in refpett of the iz-
terflitial bodies, the more tranfparent are the io conftituted -cuncretess
and tlie fmaller thofe pores are, the weakeris the Zmpule of light com
municated through them, though the more quick be the progreds. o i

Upori this Oceafion, Lhope it will not be altogether unfeafonable, if
propound my conjetures and Hypothefis abour the mediuns and con-
veyance of light.

I fiippofe then, that the greateft pare of the Interflitiz of the world,
that lies beeween the bodies of the Sun and Stares; and the Planets, and
the Earth, to be an exceeding fluid body, very ape and ready to be
mov'd.and to communicate the motion of any one parttoany other part,
though never fo far diftant : Nor do 1 much concern my felf, to deters
mine what the Figure of the particles of this exceedingly {ubtile Huid
medinm muft bes norwhether it have any interftitiated poresor vacuis
ties,it being fufficient to folve all the Phenomera to fuppole it an exceed-
ingly fluid, or the molt fuid body inthe worldy and as yetimpoffible to
determine the other difficulties.

That being (o exceeding tuid a body,it eafily gives pallageroall other
bodies to move to and froinit.

That it neither receives from any of its parts, or from other bodies}
nor communicates to any of its parts, or to any other body, any impulfe
or motion in a direct line, that is not of a detérminate qgickmfs. An
that when the motion is of fuch determinate {wifinelz, it both receives,
and communicates,or propagatés an impulfe or motion to any imaginable
diftanece in ftreight lines, with anunimaginable celerity and vigour.

That all kind of folid bodies confift of pretty mafite particles in ré-
fieét of the particles of this fluid medins, which in many places do fo
touch each other,that none of this fluid swedinm interpofes muchafter the
fame mannner (to ufe a grofs fimilitude) asa heap of great {ranés compalk
one great congeries or mafs in the midit of the water. il 1

at all fluid bodies which we may call zangible; are nothing bue fome

;JTJ: fubtile parts of thofe particles, that ferve to conftiture all rengible
ies. ;
That the water, and fuch other fluid bodies, are nothing but a

comgeries of particles agitated or made fluid by it in the fame manoer as

the particles of Salt are agitated or made fluid by a parcel of water, in
which they are diffolv'd, and fubfiding to the bottom of it, conflitute a
fluid body, ' much more maflic and denfe, and lefs fluid then the puré
water it lelf.

That the air on the other fide isa certain compa of particles ni'qruir:
ancther kind, that is fuch as are very much fmaller, angl more ealiely
moveable by the motion of this fluid avedivm; much like thofe very fub-

tile parts of Cochene/,and other very deep tinging bodies,where by ai'“rﬁ
Ta




MiICROGRAPHTI A:

fmall pareel of matter is able to tinge and diffufe it felf overa very great
uantity of the fluid difiolvent 5 ar fomewhat after that manner, as

pak, andfuch like minute bodies, or lteams, are oblerv'd to tinge 4
very great quantity of air; onely this laft fimilitude is deficient in one
propriety, and that is a perpetuity or continuance in that {tate of com-
mixrure with the air, but the former does more neerly approach to the
mature and manner of the air's being diliolv'd by this Huid or &Eber.
And this Similitude will furthier hold inthefe proprictiess that as thofe
tinChures may be inerealed by certain bodies.fo may they be precipitated
by othiers 3 as I{hall afterwardsfhew it to be very probable, that the like
accidents happen even toche Air it felf.

Further; as thefe fblutions and tinétures do alver the nature of thefe
fuid bodies,asto their aptnels to propagate a motion or impulle through
them, even {o does the particlesof the Air, Water, and other flnid bo-
dies, and of Glafs, Ciyltal, @, which are commixt with this bulk of the
#Atker, alterthe motion of the propagated pulfe of lights that is, where
thefe more bulkie particles are more plentitull, and confequently a lefler
quantity of the. £¢ker between them to be mov'd.there the motion muft
neceflarily be the fwifier,though not fo robufk, which will produce thefe
effeéts, which I have (T hope) with fome probability, aferibed toigin
the diﬁﬂ:ﬂiun about Colours, at'the end of the 0bfrzations on Amf

ow, that other Stones, and thofe which have the clafelt and hardelt
textures, dnd feem (a5 far as we are able to difcover with our eyes,
though help'd with the belt Micrafcopes) freeft from pores, are yet not-
withltanding repleniflbid with them ; aninltance or two will, T fuppole,
make more rulE::ahIc.

A very [olid and unflaw’'d piece of cleer white Mfarble, ifit be well
polifh’d and glaz'd, hasfo curiputly fimooth a furface, that the belt and
molt polithd furface of any wrought-glafs, feems nottothe naked cye,
nor througha ﬂ:f:'mz?.::pf, to be more fmooth, and Iefs porous:  And yer,
that this hard clafe body is replenifh'd with abundance of pores, I think
xthefe following Experiments will fufficieptly prove.

The firft is, That if you take fuch a piece, and fof a pretty while boyl
it in Turpentine and Oyl of Turpentine, you fhall find that the ftone will
be all imbu'd with it; and whereas before it look'd more white.but more
epacons, now it will look more greafie, but be much more tranfparent,
and if you let it lie but a little while, and then break off a part of it, you
fhall find the unéruous body to have penetrated it to fuch a determinate
depth every way withinthe furface. Thismay be yer eafier try'd with a
plece of the [ame Aarble, a little warm'd in the fire,and then alirtle Pitch
or Tarr melted onthetop of it; for thefe black bodies, by their infinu-
ating themfelves into the invilible pores of the frone, ting itwith fo black
a hue, that there can be no further doube of the truth of this aflertion,
that it abounds with fmall imperceptible pores

Now, that other bodies will alfo fink into the pores of Marble, befides
unifuews, I have try'd, and found, that a very Blue tinfture made in
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Jpirit of Urine would very readily and eafily fink into ir, as would alfo
feveral tinctures drawn with [pirit of Wisre.

Nor is Marble the only feemingly clofe ftone,which by other kinds of
Experiments may be found porous; for I have by thiskind of Experi-
ment on divers other (tones fourid much the fame effect, and in fome, 'in-
deed much more notable, Other ftones 1 have found fo porous; that with
the Aicrofiepe 1 could perceive feveral fmall winding holes, much like
Worm-holes,as1 have noted in fome kind of Purbeck-ftane, by looking on
the furface of a piece newly flaw'd off’s forif otherwile, the furface has
been long expos'd to the Air, or has been fcraped with any tool, thofe
{mall caverns are fill'd with :iul'i',and diﬁlppca:l'.

And toconfirm this Conjelfure, yet further,] (hall here infere an excel-
lent account,giveninto the Reyal Society by that Eminently Learned Phy-
fician, Doftor Geddard, of an Experiment, not lefs inlbructivefthen curi-
ous and accurate, made by himlelf on a very hard and feemingly clofe
ftone call'd Oculws Mundi, as 1 find it preferv'd in the Records of thae
Honourable Society.

A fmall fone of the kind, call'd by fome Authours, Oculus
Mundz, being dry and cloudy, weighd | 5 Graigs,

The fame put under water for a night, and fomewhat more,
became tranfparent, and the fuperficies being wiped dry,
weighed 62 Grains.

The difference between thefe two weights, o = of a Grain.

The fame Stone kept out of water one Day and becoming
cloudy again weighed, 5% Graines.

Which was more then the firft weight, o of a Grain.

The fame being kept two Days longer weighed, 5% Graines,

Which was lefs then at firft, o; of a Grain.

Being kept dry fomething longer it did not grow fenfibly
lighter.

Being put under warer for a night and becoming again tran{-
parent and wiped dry, the weight was, 6 1. Graums, the fame
with the firfk after putting in water, and more then'the laft
weight after keeping of it dry, 0.2 of a Grain.

Another’ Scone of the famekind being variegared with milky
white and gray like fome forts of Agates, while it lay under warer,
was alwaies invironed with little Bubbles, fuch asappearin
water
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water 2 little before boyling, next the fides of the Vellel.

There were alfo fome the like Bubbles on the Surface of the
water jult over it,as if’ cither fome exhalations came out of it
or that it did excite fome fermentation in the parts of the warer
contiguous to it

“There was little fenfible difference in the tranfparency of this
Stone,before the putting under water, and afrer ; To be fure the
millky-white parts continued as before, but more difference in
weight then in the former. For whereas before the putring
into the water the weight was 187 Graines.  After it had lyen
in abott four and twenty hours the weight was 202 Graines, (o
the difference was, 1.2 Graiues.

The fameStone was infufed in the water fealding hot,and fo
continued for a while after it was cold, but gotno more weight
then upon infufing in the cold, neither was thereany fenfible
Difference in the weight boch times,

In which Experiment there are three Obfervables.that feem very mani-
feltly to prove the poroufnels of thefé feemingly clole bodies: the firft
is their acquiring a tranfparency, and lofing their whitench after fteeping
in warer, which will feem the more firangly to argue ir, if whatFhave
already faid about the making tranfparent, or claritying of fome bodies,
as the white powder of beaten Glafs, and the froth of fome glutinous
tran] liguor be well confider'd; for thereby it will feem rational
to think that this tranfparency arifes from the infiouarion of the water
(which has much the fame refration with fuch ftony particles, as may be
difcoverd by Sand view'd with a Aicraféope)into thofe pores which were
formerly repleat with air (that has a very differing refraction, and con-

uently is very reflective) which feems to be confirm'd by the fecond
Obfervable, namely, theincreafe of weight after fteeping, and decreafe
upon drying. And thirdly,feem'd yet more fenfibly confirm'd by the mul-
titude of bubblesin the lalt Experiment.

We find alio moft Acid Salts very readily to diffolve and feparate the
parts of thisbody one from another 3 which is yet a further Argument to
confirm the ufnefs of bodies, and will ferve as fuch, to thew that
even Glafs alio has an abundance of pores in it,fince there arefeveral li-

that with long ftaying ina Glag, will fo Cerrede and ear into it, as
at laft, to make it pervious to the liquor it contain'd, of which I have

feen very many Inftances.
Since th:mb{m: we find by other proofs, thar many of thofe bodies
Pa

which
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which we think the moft folid ones, and appear o to our fight, have not-
withftanding abundance of thole grofier kind of pores, which will ad-
mit feveral kinds of liquors into them, why fhould we not believe thae
Glafs, and all other tranfparent bodies abound wich thems; fince we have
many other arguments, befides the propagation of light, which feemto
argue for it 2 )

And whereas it may be objected, that the propagation of light is ‘no
argument that there are thofe atomical pores in glafs, fince there are Hy-
pothefes plaulible enough to folve thole Phenomena, b IE!}.FG&E the
pulfe onely to be communicated throngh the tran(parent ¥. :

To this anfwer, that that Hyperbefis whichthe induftrious Adevemmss
has publifh'd about the flower motion of the end of a Rayin a denfer
seeclinm,then in a more rare and thin,feems altogether unfufficient to folve
abundance of Phenomena, of whichrthis is not the leaft confiderableghar
it is impoffible from that fuppofition, that any colours fhould bé gene-
rated from the refraftion of the Rayss for fince by that Hypethefir the
wnculating pulfe is always carried perpendicular, or at right angles with
the Ray or Line of diretion, it tollows, that the ftroke of the pulfe of
light, after it has been once or twice refradted (through a Prifme for ex-
ample) muft affect the eye with the fame kind of ftroke as if it had not
been refrafted arall. Nor willit be enough for a Defendant of thar,
pothefis, volay, that perhapsitis becaufe the refractions have made the
Rays more weak, for if fo, then two refradtions in the two parallel fides
of a Gwacdrangular Prijme would produce colours, but we have ne fuch
FPhanenterna pmduc'd.

There are feveral Arguments that I could bring to evince that there
are in all tranfparent bodies fuch atomical pores. And thar there is fiuch
a fluid body as I am arguing for, which is the mvedinar, or Inftrument, by
which the pulfe of Lighe is Cﬂn\-'l:[;'.d from the hecid body to the en-
lightn'd, But that it being a digreflion from the Obfervations T was re-
cording, about the Pores of Kettering Stome, it would be too much fiie

if I fhould protrat it too long; and therefore I fhall proceed to the
next Obferwvation,

Obferv, XVI, | Of Charcoal, or burnt Vegetables.

CHnrcnal,ﬂm Vegetable burne black.affords an objet no lef pleafant
than inftruétive ; for if youtake a fmall round Charcoal,and break
it fhort with your fingers, you may perceive it to break with a very
fmooth and {leek fur%acr:, almolt like the furface of black fealing Wax 3
this furface, if it be look'd on with an ordinary AMicrofeope, does manifelt
abundance of thofe pores which are alfo vifible to the eye in many kinds
of Woed, rang'd round the pith, both a in kind of circularorder, and a
radiant one. Of thefe there are a multitude in the fubftance of the Coal,
every where almolt perforating and drilling it from end to end by
means




means of which, be the Coal never fo long, you may ealily blow through
it 5 and this you may prefently find,by wetting one end of it with Spittle,
and blowing at the ather.
But this is Mer all, for befides thofe many great and confpicuous irre=
gular fpoffor gores, if a better Asicrafeape be made ufe of, there will ap-
an inhnite company of exceedingly fmall, and very regular pores,
thick and o orderly fet, and fo clofe toone another, that they leave
very little. room or fpace between themto be fill'd with a folid bedy, for
the apparent dmserflitia, or feparating fides of thefe pores feem o thinin
fome places, that the texture of a Honey-comb cannor be more poTOUS.
Though this be not every where fo, the intercurrent partitions in
ome places being very much thicker in proportion o the holes,
Moft of thefe imall pores feem’d to be pretty round, and were rang'd
in rows that mdinteﬁmm the pith to the bark; they all of them
feem'd to be continued open pores, renning the whole length of the
Stick 5 and that they were all perforated, I try'd by breaking off a very
thin fliver .of the Coal crofi-ways, and then with my Microfcope diligent-
ly furveying them againft the lighe, for by that means Iwasable to fee
quite through them.
hefe pores were b excceding (mall and thick,that ina line of them,
is part of an Inch long, I found by pumbring them no les then 150,
{mall pores; and therefore in a line of them an Inch long, muft be no Iéfz
then 2700, pores, and in a circular area of an Inch diameter, muft be
about 5725350, of the like pores; fo that 2 Stick of an Inch Diameter,
miy containe no lefs then feven hundred and twenty five thonfand, be-
fides 5 Millions of pores,which would, I doubt not, feem even incredible,
werenot every one left to believe his own eyes. Nay, having fince ex-
amin'd Cocas, black and greem Ebony, Liguum Fite,8c. I found, that all
thefe Woods have their pores, abundantly fmaller then thofe of (oft light
Wood ; in fo much, thar thole of Guajuacum feem'd not above aneighth
part of the bigneks of the pores of Beech, but then the Interflitia were
thicker ; fo prodigioufly curious are the contrivances, pipes, or (luces by
which the Sweemws wmtritivs, or Juyce of a Vegetable is convey'd fiom
place to place, :
This Obfervation feems to afford us the true reafon of feveral Phe-
somenz of Coals 5 as
Firft, why they look black; and for this we need go no further then
the sebeme, for certainly, a body that has fo many pores in it as this is dif~
coverd tohave, from each of which no light is refleéted, muft neceffaril
look black, efpecially, when the poresare fomewhat bj ger in proporti-
ontotheintervals then they are cutin the Scheme, black bein nothing
ellebuta privation of Light, or a want of refleétion s and wherefover
this reflecting quality isdeficient, there doesthat part look black, whe-
ther it be from a poroufnef of the body, as inthjslnlga nee,or in a deadnin
and dulling quality, fuch as I have obferv'd in the Scorie of Lead, Tin,
Silver, Copper, ¢ L0 s
Next, we may alfb as plainly fee the reafon of its hining qualiry, ﬂhij-:d
Thac
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¢hat is from the even breaking off of the ftick, the folid mterfiizia
having a regular termimation o furface, and having a prewy firong re-
Hedting quality, the many fmall refleétions become united: to the naked
¢, and make a very pretry 'Ehininlg furface.
T hirdly,the reafon of its hardnefs and brittlenefs leems evident.for fince
41 the watery or liquid fubftance that moiftn'd and toughn'd thole Inters
itia of the more ?uﬁd arts, dre evaporated and remov’d, that which
is left hehind br:cum:snFth:- nature almoft of a frone, which will net at
all, or very little.bend without a divnlfion or elution of its comtimmuity.

It is ot my d‘;ﬁ:ﬂ at prefent, to examine the ufe and Mechanijme of
thicfe parts of Wood, that being more proper to another Enquiry 3 but
rather tohint, that from this Experiment we may learn,

Firfk, what is the cauft of the blacknefs of many burnt bodies, which
wenay find to be nothing elfe but this; that the heat of the fire agi-
tating and rarifying the waterifh, tmnl‘l:mrcnr, and volatile water that is
contam'd in them,by the continuation of that attion,does {o totally expel
and drive away all that which before fill d the pores, and wasdif?m’&
alfo through the folid mafs of it,and thereby caus'd an univerfal kind of
tranfparency, that it not onely leavesall the pores cmpey, butall the Fu-
terflitia alfo fo dry and spacows, and perhaps alfo yet further perforated,
that that light onely is reflected back which falls upon the very outward
edges of the pores, all they that enter into the pores of the body, never
returning, but being loft in it.

Now, that the Charring or coaling of a body is nothing elfe, may be
eafily believ'd by one that {hall confider the means of its produttion,
which may be done after this, or any fuch manner. The body tobe

charr'd or coal'd, may be putintoa Cracible,Pot,or any other Veflel that
will endure to be made red-hot in the Fire without breaking, and then
cover'd over with Sand, fo as no part of it be fuffer'd to be opentothe
Air, then fét into a good Fire, and there kept till the Sand has continu'd
red hot for a quarter, half, an hour or two, or more, agcording to the
nature and bignefs of the body tobe coal'd or charr'd, then taking it out
of the Fire,and letting it ftand till it be quite cold,the body may be taken
out of the Sand well charr'd and cleans'd of its waterifh partss but inthe
raking of it out, care muft be had that the Sand be very neer cold, for
elfe, when it comesinto the free air, it will take fire, and readilyburn
away.
~ This may be done alfoin any clofe Vefiel of Glafi, as a Retort, or the
like, and the feveral fluid fubftances that come over may be receivid in
a fit Recipient, which will yet further countenance this Hypetbefir : And
their manner of charring Wood in great quantity comes much tothe fame
thing, namely, an application of a great heat to the body, and prefervin
it from the free accefs of the devouring airs this may be eafily learn’
from the Hiftory of Charring of Coal, molt excellently deferib'd and
publif'd by that moft accomplifh’d Gentleman, Mr. Jobn Evelin, in the
100, 101, 103, pages of his Syfva, to which I fhall therefore refer the cu=
rious Reader that defires a full intormarion of it, >
ext




Next, we may learn what part of the Wood it ic that is the combuf@ille
matter s for fince we (hall ﬁr:tf that nane, or very lirtle of thole fAuid fub-
ftances that are driven over into the Receiver are combufirble, and that
moft of that which is left behind is fo, it follows, that the Tolid interfiitia
of the Wood are the ;-:?#rﬁ.li'lfa'rﬁ-fr matter. I-_l:u'r!'m_-:-:I the reafon why un-
charr'd Wood burns with a greater Hante then that which s charr'd, isas
evident, becaufe thole'Waterifth or volatil parts ifiuing out 6F thie fired
Wood, every way, not onely (hatrér and ‘open the body; the berrer for
the fire to enter, ‘bt iffiing our in vapours or wind, they become like
fomany little colipiles, or Bellows, whereby they blow and agitate the
fird part, and condiee to the more fpeedy and violene confumption o
diflolution'of the body.

Thirdly, from the Experiment of charring of Coals (whereby we fee
that notwith(tanding the great heat, and the duration of it; the folid
parts of the Wood remain, whilelt they are prefervid fromthe free accefs
of the air undiffipated) we may learn.thar which has not,that T know of]
been publifh'd or kinted, nay, not fo muchas thought of, by any's and
that in fhort is this.

Firft, that the Air inwhich we live, move, and breach, and Which ens
compafles very many, and cherifhes moft bodiesit éncompalies, that this
Air is the menffranm.or univerfal difolvent of all sulphwreons bodies.

Secondly, that this adfion it performs not, till the body be firlt fuffi-
ciently heated, as we find requifire alib to the diffalution of many other
bodies by feveral ather mienffraemys.

Thirdly, rhat this adfion-of diffolution, prodiices or generates avery
great hear,and that which we call Fire 5 and this is common alfo to many
diflolutions of orher bedies, made by sremfiraumes, of which Tcould give
multitndes of Inftances.

Fourthly, #hat this attion is perform'd with fo grear 2 violence, and
does fo mmurely adl, and rapidly agitate the fmallelt pares of the comr-
baefiible mart T, that it prn:lm:t's in the .rﬁ.:p.ﬁﬂ.rpw wreinm of the Air, the
action or pulfe of light,which what it is, T have elfe-where already thewn.

Fifthly,that the difofution of fulphureous bodies is made by a fubftance
inherent, and mixt with the Air, that islike, if not the very Tame, with
that which is fixt in Salt-peter, which by multitudes of Experiments thae
may be made with Saltperer,will, I think,moft evidently be denionftiated.

gi:th'!}', that i this diffolutior of bodies by the Air, a certainy part is
united and mixe, or diflolv'd and turn'd into the Air,; and made to fly up
and down with it in the fame manner as a seraline or other body diiEl
folv'd into any mremffrunms, does follow the motions and progreiles of
that seexfTraen: till 1t be precipitated.

S-I:!-'tnthl}', That as there is one part that isdilfoluble !J].-' the a"iir,fuﬂl‘t'
there other parts with which the parts of the Air mixing and uniting,
do make a Coagnlure, Oor precipitation, as one may call ir, which caules
it to be feparated from the Air, but this precipitate is fo light, and in
fo [mall and rarify’'d or porous clufters, that it is very ¥elaril, and is ealily
carry'd up by the motion of the Air,though afterwards,when the heat and
agitation
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agitation that kept it rarify'd ceafes.it eafily condenfes;and commixt with
other indiffoluble parts, it fticks and adheres to the next bodies it meets
withall; and thisis a certain Salt that may be extratted out of Seet.

Eighthly, that many indifloluble parts being very ape and prompt to
berarify'd, and fo, whilelt they continue in that hear and agitation, are
lighter then the Ambient Air, arc thereby thrult and carry d upwards
with great violence, and by that means carry along with them, not anel
that saline concrete | mention'd before, but many terreftrial, or indj
{oluble and irfarefiable parts, nay, many partsalio which are diffoluble,
but are not fuffer'd to {tay long enough in a fufficient heat to make them
prompe and apt for that action. And therefore we find in Soot, not ouel
a part, that being continued longer in a competent hear, will be dil-
folv'd by the Air, or take fircan burn 3 but a pare alfo which is fixe, ter-
reftrial, and irrarcfiable,

Ninthly, thatasthere are thefe feveral partsthat will rarifie and fly,
or be driven upby the heat, foare there many athers, that as;l:f’ are
indifloluble by the aerial menfirunm.foare they of fuch fluggilhand grofs
parts, that they are not cafily rarify'd by heat, and theretore canpot be
rais'd by it 3 the volatility or %xrnth ofa body feeming to confilt only in
this, that the-one is of a texture, or has componcnt parts that will be
eafily rarify’d into the form of Air, and the other, that it has fuch as will
not,withour much ado.be brought to fuch a conftitution ; and this is that
part which remains behind in 2 white body call'd Afhes, which containg
a fubftance.,or Salt,which Chymifts call A/kalizwhat the _pﬂrtifular naturcs
of each of thefe bodiesare, I fhall not here examine, intendingit inan-
other place,but {hall rather add that chis Hypathefis does fo exaltly agree
with all Phenomena of Fire, and fogenuinely explicate each particular
circumftance that I have hitherto -.:h{%n-'d, that it is more then probable,
that this caufe which I have affign'd is the truc adequate, real, and onely
caule of thole Phesomesna s And therefore I {hall [.-rﬂcﬂ:d a licele fur-
ther, to (hew the nature and ufe of the Air.

Tenthly.thercfore the diffolving parts of the Air are but few,that is,it
feems of the nature of thofe Salime mn:lﬂrnnrm:,ur fpirits, that have ver
much flegme mixt with the fpirits, and therefore a fmall parcelof it is
quickly glutted, and will difiolve no mare; and therefore unlels fome
{]mi'h part of this menffrunm beapply'd to the body to be difiolv'd, the
action ceafes, and the body leaves robe difiolvd and to fhine, which is
the Indication of it, though plac'd or kept in the greatelt heat; whereas
Salt-peser is a menfiraum, w!ll)cn melted and red-hot, that abounds more
with thofe Diffolvent particles, and thereforc as a {mall quaptity of it
will diffclve a great fulphureous body, fo will the diflolution be very
quick and violent,

Therefore. in the Eleventh place, it is obfervable, that, as in other
folutions, if a copious and quick [upply of frefh menffrumse, t bug
weak, be poured on, orapplied to the diffoluble body, it quickly con-
fumesit ¢ So this senfirmam of the Alr, if by Bellows, or any other fuch
contrivance, it be copioufly apply’d to the fhining body, is ﬁ:i'-:m.d! to
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diffolve it as foon, and as violent ly
melted Nitre.
Therefore twelfthly, it feents reafonable to think thar there s no fuch
thing asan Element of Fire that fhould ateract or draw up the flame, of
towards which the flame fhould endeavour to afeend out of 2 deéfire or
appetite of uniting with that asits Homegencal primitive aud  generating
Element 5 but that that fhining tranfient body. which we call Flame, 15
nothing elle bue a mixture ot Air, and volatil ulphureous parts of diflo-
luble or combuftible bodies, which are aéting upon each other whil'k
they afcend, thar is, flame feems o be a mivture of Air, and the com-
buftible volatil parts of any body, which parts! the encompafiing Air
does diffolve or work upon,which attion,as iv does intend the heat of the
aerial parts of the diffolvent.fo does it thereby fuither rarifie thoie parts
that are acting, cr thatare very neer them, whercby they growing much
lighterthen r%-r: heavie parts of that Afesffrar that are more remote,are
thereby protruded and driven upward 3 and this may be cafily obferv'd
alio in diflolutions made by any other menftrunss, clpecially fuch as either
create heat or bubbles, Now, this aétion of the Menftwenm, or Air, onthe
dillolubde parts, is made with fuch violence, or is luch, that it imparts
fuch a motion or pulfe to the diaphawoss parts of the Air, as have elfe-
wherelhewn s requilite 1o produce light,

This Hypotbefis T have endeavoured to raife from an Infinice of Obfer-
vationsand Experiments, the procefs of which would be much too long
to be hereinferted, and will perhaps anather time afford matter copions
enough for a much larger Dilcourfe, the Air being a Subjeét which
(thoughall the world has hithierto liv'd and breath'd in,and been uncon-
verfant about}has yet been fo little truly examin'd ‘or explain'd,thae a di-
ligent enquirer will be able to hnd bue very little information from what
has been (till of late) written of it: Bu being once well underftood, it
will, I doubt not, inable a man to render an mtelligible, nay probable, if
not the true. realon of all the Phewomena of Fire, vhich, as it has been
found by Writers and Philofophers of all Ages a:matter of ho finall difs
ficulry, as may be [hﬂicitm’l_)' underftoad by their frange Hypothefer, and
unintelligible Solutions of fome few. Phenomens of it fowill it prove 2
matter of no fmall concern and ule in humane affairs, as I (hall ellewhere
endeavour to manifelt when I comé to fhew the ufe of the Air in refpi-
ration, and for the prefervation of the life, nay, for the confervation and
reftauration of the health and natusal conflitution of mankind as well as
all other aercal animals, asalfo the ufes of this principleor propriety of
the Air in chymical, mechanical, and other operations. In this place I
have onely time to hint an Hypothefic; which, 1f God permit me life and
opportunity, I may clfewhere profecute, improve and publith. In the
mean time, before I finifh this Difcourfe, F mult not fmgﬂt to acquaint the
Readerthathaving had the liberty granted me of ma ing fome trials on
a piece of Lignum foffile fhewn to the Royal Society, by the eminently
Ingenious and Learned Phyfician, Doétor Ext, whoreceiv'd it for a Pre-
fent from the famous Ingeniofo Cavalliers de FPozzi it being ome of the faireft

}
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and beft pieces of Liguunr foffile he had feen; Having (1fay) taken a
fmall piece of this Wood, and examin'd it, 1found it to burn Inthe open
Air almoft like other Weod, and infteed of a refinous fmoak or fume,
it yielded a very bituminous one, fmelling much of that kind of fent: Bue
that which I chiefly took notice of, was, that cutting off a {miall piece of
it, about the bignefs of my Thumb, and charring it in a Cracible with
Sand, after the manner I above relcrib'd. 1found it infinitely to abound
with the fmaller fort of pores, liu nm-m.é,-:lﬁck, and fo regularly perfo-
rating the fubftance of it Jong-ways, that breaking it nﬂ'a—trﬁfs,lﬁund
it to look very like an Honey-combs but as for any of the fecond, or
bigger kind of pores, Icould not find that it had any 3 fo that it feems,
whatever were the caufe of its produttion, it was not without thole
fmall kind of pores which we have onely hitherto found in Vegetable bo-
dies : and comparing them with the pores which I have found in the Char-
coals that 1 by thismeans made of feveral other kinds of Wood, 1 find it
refemble none fo much as thofe of Firr, to which it is not much unlike in
grain alfo, and feveral other proprietics.

And therefore,what ever is by fome, who have written of it;and parti-
eularly by Francifce Steliwto,who wrotea Treatilfe in Italian of that Sub-
ic&,whic?n was Printed at Home, 1637- affirm’d that it is a certain kind of
Clay or Earth, which in tract of time is turn'd into Wood I rather fufpect
the quite contrary, that it was at firft certain great Trees of Fir or Pine,
which by fome Earthquake, orother cafualty, came ta be buried under
the Earth,and was there,after a lon time’s relidence(according to the fe-

veral natures of the n:ncumpaﬂindg a ,E[aﬂm [sia_r:s}eitig:r L;ut;ts::;nd tun'i'rti
*d and turn'd into a kind of stone, or &

inte a kind of Clay, or petrify
had its pares fill'd with certain Mineral juices.which being {tayd in them,
and in traét of time coagulated, a pear'd, uponcleaving our,like fmall
Metaline Wires, or elfe from fome Eamcs or feorching forms that are the
occafion oftentimes,and ufually accompanyEarthqua kes,might be blafted
and turn’d into Coal, or olfe from certain fibterraneeus fires which are
affirm'd by thar Authour to abound much about thofe parts (namely,in
a Province of Italy, calld DUmbria, now the Dutehic of Speletto, in the
Territory of Tadi,anciently call'd Tudarsand between the two Villages of
Callefeceaand Rofaranot ‘fardiftant from the high-way leading to Roae,
whereit is found in greater quantity then elfewhere Yare by reafon of their
being encompaffed with Earth, and fo kept clofc from the diflblving Air,
charr'd and convertediintoCoal. It would be too longa wark to de-
foribe the feveral kinds of pores which I met withall, and by thismeans
difeoveredin feveral other Vegetable bodies 3 nor is it my prefent defign
to expatiate upon Inftancesof the fame kind, but ratherto givea Spes
cimen of as many kinds as 1have had opport unity as yet of abferving, re:
ferving the profecution and enlarging on particulars till a more fit op+
portunity 5 and in profecution of this defign, [ fhiall here add: ,

Obferv.
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Obferv. X V 11,/ 0f Petcify'd wood; and other Perrify'd bodies,

F this fort of fubftance; T obferv'd feveral pieces of very differing

kinds; both fortheir outward {hape, colour, grain, fexoure, hard-
nels, e, fome being/brown and redifhs others gray, like 3 Hone s others
black, and Flint-like* fome foft like a Slate or Whetftone, others aé hard
as a Flint, and as brietle.: That which I more particular examin'd,was a
pieceabout the bignefsof a mans hand, which {éem'd to have beena part
of fome Jarge tree, that by rortenncl had beenbroken off from it before
it bcgan.m%c petrify d. 161

And indeed, all that Thave yerfeen: fecm rolave been rotten Wood

before the petrifaction was begunszand not long fince, examining and
viewing a huge greav 04, that feem'd with meer age to be rotten as it
ftood, I was very much confirm'd in this opinions tor I found, that the
grain, colour, and [hape of the Wood, was cxaétly like this petrify d fub-
{tance 3 and with a Micrafeape, I found, thar all thofe Aficrofapical pores,
which in fappy or firm and lound Wood are fill'd with the natural orin-
nate juices of thole Vegerables, in this they were all empry, like thofe
of Fegetables charr'ds but with this difference, thac they feem'd much
larger then I have feen any in Char-coals 5 nay, cven then thefe of Coals
made of grear blocks of Timber, which are commonly call'd 0/d-coals,

The reafon of which difference may probably be, that the charring of
V?gnahlts, being an operation quickly perform’d,and whilelt the Wood
is fappy, the more I'I:.'rlicil varts may more ealily thrink together, and con-
tract the pores or r'#-!rq‘\!:rrr'-! berween them, then in the rotren Wood,
where that natural juice feems onely to be walh'd away by advestitions
or unnatural moifture ; and fo though the natmral juice be wafted from
between the firm parts, yet thole parts are kepr afunder by the adwenti-
tiows moyitures, and fo by degrees fettled in thole poftures.

And this | likewife found in the petrify'd Wood, thae the pores were
fomewat bigger then thole of Chareonl, each pore being neer upon half
as bigg again, but they did not bear thar difproportion which is expre(t
in the tenth Srﬁrme, between the {mall I']'r-r_-::-l-;; or pores in the firlk Fis

are: (which reprefenteth the pores of Coal or Wood charr'd) and the

lack fpets of the fecond Figure (which reprefent the like AierofCopical
peres in lhtptjrg}'deud} tor thefe laft were drawn by a Aficrefzope that
magnity'd the objelt above fix times more in Diameter then the Aficres
Jegpe by which thofe pores of Coal were obferv'd.

Now, though they were a little bigger, yet did they keep the exal
.ﬁf‘ur-tnml order of the pores of Coals and of rotten Wood, which laft
alfo were much of the fame cize.

The vther Obfervations on this petrify d fubltanee, thar a while fince,
by the appointment of the Reyel society, 1 made, and prefented to them
anaccount of, were thefe thac follow, w&ich had the honour done r!:u.i}m

: ¥
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h}; the mol ﬂgcg[ﬂ]plimld Mr. .E‘l-'!ﬁ.ﬂ'! my highl}’ hﬂmur‘?d :El.'ifl'ld= to be
inferted and publilhed among thofe excellent Oblervations wherewith
his 8ylva is replenilh'd, and would th:rcil"nrc have been here omitted.had
not the Figure of thein, asthey appear'd through the Aficroftepe been
before that engraven. :
“Fhis Petrify d fubfkance refembled Wood, in that

Firlt, all the parts of it feem’d not at all diflecated; or alter'd from
their natural Pofition, whil'ft they were Wood, but the whole piece re-
tain'd the exaét fhape of Wood, having many of the confpicuous pores
of wood ftill remaining pores, and fhewing a manifelt di nce vilible
enough between the grain of the Wood and that of the bark, efpecially
when any fide of it was cut fmoothand polite 3 for then it appeard to
have a very lovely grain, like that of fome curious clofe W

Next (it refembled Wood) in that all the fmaller and (if I may fo call
thofe which are onely vifible with a good magnifying Glals) Aicrafeops-
¢al pores of it appear (both when the fubltance is cut and polilh'd framf
werfiy and Pﬂ?‘ﬂ.ﬂ.’j:m the pores of it) perfedly like the Aficroféopical pores
of feveral kinds of Wood, efpecially like and equalto thofe of feveral
forts of rotten Wood which I have fince oblerv'd, retaining both the
fhape,pofition and magnitude of fuch pores. It was differing from Wood :

Firlt, inweight, being to common water as 3% to 1. whereasthere are
few of our Emglifs Woods, that when very dry are found tw be full as

heavie as water.

Secondly, in bardnefi, being very neer as hard as aFlint 5 and in fome
places of it alio refembling the grain of aFlint: and, like it, it would
wery readily cut Glafz, and would notr without difficuly, clpecially in
jome parts of it, be feratch’d by ablack hard Fline: It would allo as rea-
dily firike fire againit a Steel, or againft a Flint, asany commen Flint.

Thirdly, in the clofémefof it, for though all the Adicrefeopical pores of
thiis petrify d fubltance were very confpicuous in one pofition syet by al-
tering that pofition of the polifi'd furface to the light, it was alio manie
feft, that tEu[i: pores appear'd darker then the reft of the , onely
becaufe they were fill'd up with a more dutkie fubftance, not be-
caufe they were hollow.

Fourthly, in its incombuftiblemefs, in that it would not burnin the fires
nay,though I keptita good while red-hot inthe flame of a Lamp, made
very intenfe by the blalt of a fmall Pipe, and a large Charcoal, Jvu it
feem’d not ar all to have diminifth'd its extenfion ; but caly I found it to
have chang'd its colour, and toappear of a more dark and duikie brown
colour 3 nor could I perceivethat thofe parts which feem'd to have been
Wood at firft, were any thing walted, but the parts appear'd as folidt and
clofe as before, It was further obfervable alfo, that as it did not confame
like Wood, fo neither did it crack and flie like a Flint, or fuch like hard
Stone, nor was it long before it appear'd red-hot.

Fifthly, in its diffelublenefs for putting fome drops of diftill'd Fimegar
upon the Stone, Ifound it prefently to yield very many Bubbles, juft like
thofe which may be obferv'din ipiric of Pimegar when it corrodes corals,

though
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thoughi-pethaps many of thole fmall Bubbles might proceed. from fome
fmall pareels of Air which were driven out. of the pores of this pervify'd
fubﬂanmhyt'hc infinuating liquid meenflruim, T
- Sixthly, dn its rigidwefs and friakility, being notné all fAexible but
h:il::lr:ligt ‘wFlint, infomuch that I ¢ould with one¢ kitock of a Hammes
break off a!piece of it, and with 1 few more, reduce that ihtg 4, pretey
fine powder.
Seventhly, it feem'd alib very differing from Wood to the Faiech, faeli
ng more mir.l then Wood ufually docs, and muchilike other clofe ftones
Miherals. :
The Reafons of all which Phewosrens feem to be, _
That this petrify d Wood ha-.rinl.; lain in fome place where it was well
‘dwithpetrifying watcr (that is. fuch water @s 15 well impregvared
with ftony and earthy pa rticles) did by degreesfepa race,either by ftrains
ing and Fliration, or perha pszb}ryrrd,ﬂ'r.l'.-frmuc:'ailgﬁiw or coagnlation abun-
dance of ftony particles from the permeeating water, which oy par-
ticles,being by means of the Huid vebicle o mvey i, noe onely into, thie Ad.
opical pores, and [o perlelily ltoping them upr, buralio ineo the pores
or saterfiitia;which may, perhaps, be even in the exture or §obtvatifive
of that pare of the Wood, whic h, thiough the Micrejvdpe,appedrs nioff fos
lid, do thereby o aupment the weight of the Wooid, as to make it aliove
three timesheavier then water, and perhaps, fix imes as heavie as it was
when Woed, !

Next, they thereby fo Jock up and fefter the parts of the Wood, that
the fire carmior ealily make them Rie away,but the action of the fire upoi
them isonely able to Char thofe parts; as it were, like a piéce of Woodif
it be clos'd very falt up in Clay,and kept a good while red-hot in the fire,
will by the heat of the fire be charr'd and no conium d, which may, per-
haps, alfo be fomewhat of the caufe, why the petrify d fubitaneé appear'd
of a dark brown colour afier it had been burnt,

By this intrafion of the petrifying particles, this fubftance alfo becomes
hardrand Jriables for the fmaller pores of the Wopd being perfectly
wedg'd, and ftuft up with thofe fion particles, . the {mall parts of the

have no places or poresinto which they may flide upon bendi
and confequently little or no flexion or yielding at all can be caus'd iy
fuch a fir

The remaining particles likewife of the Wood among the ftony. pap-
icles, may Keep them from cracking and f ying whén put intoithe fire,
as they are very apt to doin aFline,

Nor is Wood the onely fub{tance that may by this kind of Barifate-
tion be chang'd into ftone : for | my felf have fecnand examind very

‘many kinds of fubftances, and ameong very credible Authours, we ma
meet with Hiftories of fuch Aferamerpbojes wrought almoft on all kind
of fubltances, both Fegetable and Amimal, which Hiftorics, it ds nde ary
bufinef at prefent, either to relate, or epitomife, bur only tadfer down
fome Obfervation | lately made on feveral kind of petrify'd Shels, found
about Keinfbam, which les within four or ve miles of Briflol, which are
commonly call'd Serpentincffones, Exami-
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Examining feveral of thefe very curiouly figur'd bodies (which are
commenly thought to be Stones form'd by fome extraordinary: Plaffick
wirtwe latent in the Earth it felf ) I took notice of thefe particulars:

Firlt, that thele figured bodies, or fones, were of very differing fub-
ftances, as to hardnels:~ fome of Clay, fome Marle, fome foft Stone, al-
moft of the hardnefs of thofe fofeftones: which Mafons call Fire-(tone;
others as hard as Portland {tone, others as hard as Marble, and fome-as

hard aa Flint or Cryftal. .

Next, they were of very differing {ubftances as to tranfparency and
colour 5 fome white, fome almoft black, fome brown, fomeMetalline, or
like Marchalites; fome tranfparent like white Marble, others like flaw'd
Cryftalfome gray, fome of divers colourss fome radiated like thefe long
petrifyd drops, which are cummun]i found at the Peak, and in other
- bierraneons caverss, which have a kind of pith inthe middle;

Thirdly, that theywere very difierent asto the manner of their out-
ward figuration; for fome of them feem'd to have been the fubftance
chat had fill'd the Shell of fome kind of Shel-filh 3 others, to have been
the fubftance that had contain'd or enwrapp'd one of thefe Shels,on both
which;the perfet impreffion cither of the infide or outfide of fuch Shells
{eem'd to be lef, but for the moft part, thofe impreffions feem'd to be
made by an imperfeét or broken Shell, the grear end or mouth of the
Shell being always wanting, and oftentimes the litcle end, and fometimes
half, and infome there were impretlions, juftas if there had been holes
broken in the figurating. imprinting or moulding Shell; fome of them
feern d to be made by fuch a Shell very much brufed or tlaw'd, infemuch
¢hat one would verily have thought that very figur'd ftone had been
broken or brufed whilft a gelly, as twere, an fo bardned; but within
in the grain of the ftone, there appear'd not the leall fign of any fuch
brufe or breaking, butonely on the very uttermoft fuperheies,

Fourthly, they were very different,as to their outward cnmmigﬁ {fome
having the perfeét Shell, both in figure, colour, and fubftance, fticking
on u{rnn its furface, and adhering to it, but might very eafily be fepa
rated from it, and like other common Cockle or Seolop-bels, which fome of
them moft accurately refembled.were very diffoluble in common Finegar,
othersof them,efpecially thofe Serpentine, or Helical ftones were cover'd
or retained the fhining or Pearl-colour'd fubftance of theinfideof a Shel,
which fubftance, onfome parts of them, was exceeding thin, and might
very eafily be rubbed off; on other parts it ‘was pretty thick; and re-
tained a white coat, or flaky fubftance on the top, juftlike the outlides
of fuch: Shells 3 fomeof them had very large picces of the Shell ve
Elainly fticking on to them, which were eafily to be broken or flaked

y degrees: tﬁ:}r likewife, fome of them retain'd all along the furface of
them very pretty kind of futwres, fuch as are obferv'd in the fkulls of fe-
veral kinds of living creatures, which. futwres were moft curioufly fhap'd
in the manner of leaves, and every one of them inthe fame Shell, cxatliiy
one like another, which I was able to difcover plainly enough withmy
nakeéd eye, but more perfeétly and diftinétly with my Aicrefcepe iuﬂfl
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thefe fitures, by breaking fome of thefe ftones I found 1o be theliermir,
or boundings of certain diaphrag s or partitions,which feem'd o divide
the cavity of'the Shell into a multitude of very properdonace atidaegus
lar colls oF caverss, thele Diapbrages, in many otthem, Hound very perr
fet and compleat, of awery diftinét fubftance from thac which fill'd the
cavities, and exattly of the fame kind with thar which covered the o
lide, being for themoft pace whitilh, or mether-ef-prarl colowr d.

As for the cavitics between thofe Diaphragars, 1 dound fomeof them
§ild with Marle, and ethers wirthfeveral kindsof fhones, athets. for the
moft part hollow, oncly the whole caviry was uipally covered  over

" with'a kind of tartarcans perrifyd fublinnee, whichd{tuek about the fides,
and was there fhot into very curious regular Figurcs, jult as Tertar, or
ather diffolv'd Salvs are obferv'd roftickand ergffaliee abour the lides off
the cnnmining Vellclss or like thole dittle Diamantswhich [ befote ab-
derved to have covered the vanlted eavity of a Flint; others had thefe
cavities all lin'd with a kind of setalime or manchdfite-lrke {ubltance,
avhich wirth a Micrefeape 1 conld as plainly fec moltcurioully and regu-
{aely figured, as Lhad done tholeina Flint. .

‘rom allavhich, and feveral other particulars which 1 oblerv'd, I can-
not but thiok, thatall thefe, and mait other kinds of dtony bodicswhich
are found thus ftrangely figured do owe their formation and hguration,
notto any kind of Plaflick virtae inherent in the edith, but to-the Shells
of certain Shel-fithes, which, cither by fome Deluge, Immdation, Earth-
quake, or fome fuch other means, cametobe throwote thatplace, and
ﬁwrzmbﬁ- fill'd withfome kind of Mudd orCliy, or petrifping Water,
or [ome other fubftance, which in waft of time has been fettied tope-
ther and hardned inthofe fhelly mouldsinto thofe fhaped fubiftances we
now find them 1 thavthe greatand thinend of thefe Shells by thatEardh-
mﬂkﬁj orwhat ever other extraordinay caufe it wasthat brought them

ither, wasbrokenoff; and that many others were otherwile broken,
Pruifed and disfigured 5 that thele Shells whichage chis fpiralicd and fe-
parated with Dispbragues, were {ome kind of Nawtils or Percelane fhellrs
and that others were {hells of Cockles, Mufeles,Perimineles, Scolgpsfic. ot
varionsforts 3 thatthefeShells in many, from the particularnature of the
containing or enclos'd Earth, or fome other caule, have in tradtof time
rotted and mouldred away, and onely left their imprefiions, both anthe
containiog and contained fubftances; and {0 lelt themypretty loale one
within ancther, forhat they may be eafily feparated by 2 kpock or two
of a Hummer: ‘That others of thefe Shells, according to the mrure
of the fubftances adjacent to them, have, by a long continuance in
that pofture, been petrify'd and rurn'dinto the natire af fone, julk as 1
even now oblerv'd feveral forts of Wood to be. That oftentimes theShell
may be found with onc kind of fubftance within, and quite another
‘without, having, perhaps, been fillid in one place. and afterwardstrantla-
ted to anether, which 1 have very frequently obforv'd in Cockle; Mujcle,
Perimincle, and other fhells, which I haverfound by the Sea fde, Nay,
further, that fome parts-of the fame Shell may be fill'd in ane place, and

lome
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{ome other cavernsin another, and others in a third.or a fourth, or a fifth
place, for fo many differing fubftances have I found in one of thefe pe-
trifyd Shells,and perhapsall thefe differing from the encompafiing earth
or {tone ; the means how all which varicticsmay be caus'd, I think, will
not be difficult to conceive, to any one that has taken notice of thole
Shells, which are commonly found on the Sea fhore : And he that (hall
throughly examine feveral kinds of fuch curioufly form'd ftones,will (I
am very apt tothink) find reafon to fuppofe their generation or forma-
tion to be aferibable to fome fuch accidents as I have mention'd, and
not to any F.I'{,I'r'ir.& wirtwe ¢ For it feems to me quite cmlsrﬂrz to the in-
finite prudence of Nature, which is obfervable in all itsworks and pro-
duétions, to defign every thing to a determinate end, and for the artain-
ing of that end, makes l_:?i- of fuch ways asare (as farr as the knowledge
of man has yet been able to reach ) altogether confonant, and molk
agreeable to man's reafon, and of no way or means that does contradict,
or is contrary to humane Rariocination 3 whence it hasa long time been
a gencral oblervation and maxime, that Nature does nothing in vainy It
feems, I fay, contrary to that great Wildom of Nature, that thefe prectily
fhap'd bodies fhould have all thofe curious Figures and contrivances
(which many of them are adorn'd and contrivid with) generated or
wrought by a Plaffick wvirtwe, for no higher end jthen onely to exhibite
fuch a farm 5 which he that fhall throughly confider all the circumitances
of fuch kind of Figur'd bodies, will, I think, have great realon to be-
lieve, though, I confefs, ane cannot prefently be able to find out what
Nature's defigns are. It were therefore very defirable, thata good col-
letion of fuch kind of figur'd ftones were collefted ; and as many par-
ticulars, circumitances, and informations collefed with them as could be
obtained, that from fuch a Hiltory of Obfervations well rang'd, ex-
amin'd and digefted, the true original or produétion of all thofe kinds
of ftones m'tg]fnt be perfedtly and furely knowns fuch as are, Thunder-
[Romes, Lapides Stellaver, Lapides Jucaici,and multitudes of other, where-
of mention is made in Aldrovandus, Wormiss, and other Writers of
Minerals,

Obferv, XVIIL. Of the Schematifme or Texture of Cork, and
of the Cells and Pares of fome other fuch frothy Bodies.

Took a good clear p]'r:c'r: of Cark, and with a Pen-knife {ha;rp-:n'd as
A keenasa Razor, 1 cut a piece of it off, and thereby left the furface of
it exceeding {mooth, then examining it very diligently with a Afiere-
Jeope, me thought I could perceive it to appear a little porous; but I
could not fo plainly diftinguith them, asto be fure that they were pores,
much lefs what Figure they were of : But judging from the lightnefs and
yielding quality of the Cork, that certainly the texture could not bedo
curious,
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curions, but that poffibly, if I could uft: fome further diligence, I niight
hnd it to be difcernable with a Agicrofcope, I with the fame fharp Pen-
kniﬁgcur off from the former fmooth lurkice an ('xc.;-r;din;: thin plece of
it, and placing it on a black object Plate, becaule it was it felf a white
bedy, and calting the lighe on it with a deep plawe-comvex Glafs, | could
l:lCL‘t'd:i’ng F!:Iiﬂl}' ]'r'l'.'rﬂ'it'i:‘ it v be all IH.'I'Im';!lL'v;l amd poroussmuch like
2 Honey-comb,bur that the pores of it were not regular yet it was not
unlike a Honey-comb in thefe particulars. '

Firity in thar it had a very little folid fubftance, in comparifon of the
empty cavity that was contain'd between, as does more manifeltly appear
by theFigure A and B of the X I. scheme, for the Tnperflitia, or walls
(a5 I may fo call them) or partitions of thole pores were neer as thin in
proportion to their pores, as thole thin films of Wax ina Honey-comb
{which enclofe and conltirute the fexamgular cells) are to theirs. g

Next, inthat thefe pores, or cells, were not very deep, but confifted
of a greac many litcle Boxes, feparated out of one continued long pore,
by certain Diaplragees, as is vilible by the Figure B, which reprefents a
light of thofe pores [plit the long-ways.

I no fooner dilcern'd chefe ( which were indeed the firft miicrofcopical
pores | ever law, and perhaps,that were ever feen, for Thad not met with
any Writer or Perlon, that had made any mention of them before this)
but me thought [ had with the difcovery of them, prefently hinted to me
the true and intelligible reafon of all the Phewonsena of Cork 3 As,

Firlt, if [ enquird why it was foexceeding light a body? my AMicre-
Jeape could prefently inform me that here was the lame reafon evident thae
thereis found for ILE lightnefs of froth, an empty Honey-comb, Woal,
a Spunge, a Pumice-ftone, or the like s namely, a very fmall quantity of a
folid body, extended into exceeding large dimenfions,

Next, it feem'd nothing more difficult to give an intelligible reafon,
why Cork is a body fo very unaprro fuck and drink in Water, and con-
lequently preferves it felf, floating on the top of Warer, though left on it
never fo long : and why itis able to ftop and hold air in a Bottle,though
it be there very much condens'd and confequently prefies very itrong]
MFH a paflage out, without fuffering the leaft bubble to pafs throug
its fubftance. For, asto the firft, fince our Aiergfeope informs us that the
fubltance of Cork is altogether fill'd with Air, and that thar Air is per-
fectly enclofed in lirtle Boxes or Cells diltindt from ene ancther, Itfeems
very plain, why neither the Water, nor any other Air can eafily infinu-
ate it felf into them, fince there is already within them an intar exiffens,
and confequently, why the pieces of Cork become fo good floats for
Nets, and {topples for Viols, or other clofe Vellels.

And thirdly, if we enquire why Cork has fucha fpringinefs and fwel-
ling nature whem comprels'd ? and how it comes to fuffer (o greata com-

flion, or fecming penetration of dimenfions, fo as ro be made a fub-
F:ncc asheavie again and more, bulk for bulk, asit was before compref-
fion, and yet fuffer'd to’ rerurn, is found t6 extend it felf again into the
{ame fpace? Our Micrefcope will ealily inform us, that the whole malé

R confilts
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confifts of an infinite company of fmall Boxes or Bladders of Air, which
s a fubftance of a fpringy nature, and thar will fuffer a confiderable con-
denfarion (as 1 have feveral times found by divers trials, by which Thave
moft evidently condens'd it into lefs thema twentieth part of its ufual di-
menfions neer the Earth, and thar with no other {trength then thae of my
hands without any kind of forcing Engine,fuch as Racks,Leavers,Wheels,
Pullies, or the like, but this onely by and by) and befides, it fecms very

robable that thofe very films or fides of the pores,have inthem a fpring-
ing quality, as almoft all other kind of Vegetable fubftaices have, fo as
to help toreftore themfelves to their former pofition.

And could we fo eafily and certainly dilcover the Schematifme and
Toxture even of thefe films,and of feveral other bodies,as we ean chiele of
Cork’s there feems no probable reaflon to the contrary, but that we might
as readily render the true reafon of all their Phenemenay as namely,what
were the caule of the fpringinefs, and toughnefs of fome, both as to their
flexibility and reftitucion. What, of the friability or brittlenefs of fome
others, and the likes but till fuch time asour Microfiape, or {bmé other
means.cnable us to difcover the true .s'rﬁr.w.u?liu and Texture of all kinda
of bodies, we muft grope, as it were, in the dark, and onely ghefsatthe
triie reafons of things by fimilitudes and comparifons.

But, o return to our Obfervation. 1 told feveral lines of thefe
pores, and found that there were ufually about threelcore of thefe fmall
Cells placed end-ways in the eighteenth part ot an Inch in lengeh,whence
I concluded there muft be neer eleven hundred of chem, or fomewhat
fnore then a thoufand in the length of an Inch, and therefore in 4 fquare
Inch above a Million, or 1166400.and in a Cubick Inch,above tweélve
hundred Millions, or 1259712660, a thing almoft incredible, did not out
Aficrafeope affure us of it by ocular demonitration s nay, did it not difco
ver tous the pores of a hnd}‘.. which were Ttltj? JHFJE'?J_LEHJH:.“RE thiofe Df
Cork, would afford us in one Cubick Inch, more then ten times asmany
little Cells, asis evident in feveral charr'd Vegetabless fo prodigioufly
curious are the works of Nature, that even thefe confpicucts pores of
bodies, which feem to be the channelsor pipes throngh which th's Suéews
mutritiss, or natural juices of chcmhles are convey d, and feém to gors
refpond ta the veins, arteries and other Veflels in fenfible crestiires; that
thefe pores T fay, which feem to be the Viellels of nutritionto the vilteft
body in the World, are yet fo exceeding (nall, that the Arems whicl Epis
CHFRE ﬁ'llﬂf..'j-'rd would g0 DEET Lo Prove too Hgg to Elitl:‘l‘thﬂl’:,ml‘l.ﬂh HOré
to conftitute a fluid body in them. And how infinitely fmaller then muft be
the Veflels of a Mite, o1 the pores of one of thefe little Vegerables [have
dilcovered to grow on the back-fide of a Rofe-leaf, and {hall aben more
fully deferibe, whofe bulk is many millions of times lefé chien the bulk of
the fmall fhrub it grows ons and éventhat fhrub, many millions of times
lefs in bulk then feveral trees (that have heretofore grown in Enplasd,
a:jd are this day flourifhing in other hotrer Climatcs, a5 We are very cre-
dibly inform'd ) if ar leafk the pores of this finall Vegetable fhould keep
any fuch proportion to the body of it as we have found thefe pores
of
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more elfewhere.

To proceed then, Cork feemstobe by the tranfverfe conftitation of
the pores; a kind of Fasgss or Muthrome, for the pores lie like o many
Rayscending from the center, orpich of the tree, outwardss {6 thaedf
you cut off a picce from a board of Cork tranfiéd ly; ra the far of it}
you will;asivaere, fplit the pores; and they will appear jult as they are
exprefsd din ‘the Figure B of the XL Scheme. Bur if you fhave off
very thin piece from this board, patallel to the plain of it; you will cue
allthe pores eranfverfly, and they will appear almoft asthey are expre'd
in theFigure A, fave oncly the folid Irterfiitia will not appear fo thick
asthey are there reprefented.

* S0 that Cork feems to fuck its nourifhment from the fubjacent bark of
the: Tree immediately, dnd to beakind of excrefeence, or a fubltance
diftint. from the fubltances of the entire Tree, fomething - amalogus to
the Mulhrome, or Mot ¢n other Trees, or to the hairs on Amimals. And
haviog ‘enguir'd into - the Hiftory of Cork, I'find it reckoned as an
extrelcency of the bark of a certain Tree, which is diftinét from the two
barks that {ic within it, whichare common alioito ether treess That ‘tis
fome time before the Cork that covers the young and tender fprouts
comesto be difcernable; That ircracks flaws,and cleaves into many great
chaps, the bark underneath remaining entire 5 That it may be feparated
and remov'd from the Tree, and yet the two undcr—hurﬂs {huch as are
alio common to that with cther Trees) not acall injur'd, bur rather
helped and freed froman external injury. Thus Jeaffonns in Dewdrologia,
fpeaking de Subere, lays, Arlor oft procera, Lignum eff robuftusr, denpto
cortice in aquis nom fluitat, Cortice in orbem detradlo juvatur, crafeefcens
enim prafiringit > firangulad, imtra tricwnine iterum repletur : Canclex wbi

78 crafjus, cortex fuperior dempus carmofies dwos digites craffus, [caber,
rimefus, € qui wiff detrabatur debifcit, alioque fubmafcente expeliitnr, inte-
rior qui ficheft sovellws ita rubet wt arbor meinio pidda videatwr. Which
Hiltoriesif well confider'd, and the tree. fubftance, and manner of grow-
ing, if well examin'd, would, Iam vety apt to beli¢ve,much confirm this
my conjeéture about the crigination of Cork.

Nor 15 this kind of Texture peculiar to Cork onely 5 for upon exami-
nation with my Aicrafcope, Ihave found that the pith of an Elder, oral-
moft any other Tree, the inner pulp or pith of the Cany hollow ftalks of
feveral ather Vegetables: as of Fennel, Carters, Daveus, Bur-doc
Tealels, Fearn, fome kinds of Reeds, ¢¢. have much fuch a kipd of
Schematifene, as 1 have lately thewn rhat of Cork, fave onely that here
the poresare rang'd the long-ways, or the fame ways with the lengeh of
the Cane,whereas in Cork they are tranfverfe.

The pith alfo thar fills that part of the (talk of a Feather that is above
the Quil, has much fuch a kind of texture, five onely that which way fo-
ever [det this light fubftance, the pores feem'd to be cut eraniverdly ; fo
that I ghefs this pith which fills the Featlier, not to confilt m—nbunj'an:v:
of long pores feparated with Dinphmgms:l:,:s Cork does, but tobe a kind

2 of

of other Vegetables to do to their bulk. Bur of thefe pores 1 have fald
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of folid or hardned froth,or a cemgeries of very fmall bubbles confolidated
in that form,nto a pretty ftiffas well as tough concrete,and that each Ca-
vern, Bubble, or &1!, iidiftirr&!}l' feparate from any of the reft; without
any kind of hole in the encompatling films, fo that I could no more blow
through a piece of this kinde of fubftance,then 1 could through a piece of
Cork, or the found pith of an Elder.

But though I could not with myaficrefeape, nor with my breath, nor
any other way I have yet try'd, dilcover a pafiage out of one of thofe
cavities into another, yet I cannot thence conclude, thar therefore there
are none fuch, by which the Swecus stritivs/or appropriate juices of Ve-
getables, may pafs through thems for, in feveral o thofe Vegetables,
whil'ft green, IE;.W: with my Microfeope, plainly enoughdiftover'd thefe
Cells or Poles fill'd with juices, and by degrees fiveating them out : as|
have alfo obferved in green Wood all thofe long Aficrofeepical pores
which appear in Charcoal perfetly empty of any thing bur Air.

Now, though I have with great diligence en eavoured to find whe-
ther there be any fuch thing in thofe Aficroftepical pores of Wood or
Piths, as the Valves inthe heart,veins,and other pafiages of Animals,thar
openland give paffage to the contain'd fluid juices one way, and (hut
themfelves,and impede the paffage of fuch liquors back again,yet have [
not hitherto been able to fay any thing pofitive in it; though,me thinks,
it feems very probable,that Nature has in thefe paflages,as well as inthofe
of Animal bodies,very many appropriated Inftruments and contrivances,
whereby to bring her defigns and end ro r:ﬂ,wh]ch "tis not improbable,
but that fome diligent Obferver, if help'd with better Microjcopes, may
in time detedt.

And that this may be fo, feems with great probability to be argued
from the (trange Phamomena of fenfitive Plants, wherein Nature {eems
to perform feveral Animal aftionswith the fame Schematifm or Orginiza-
tion that is common to all Vegetables, as may appear by fome no lefs
inftrudtive then curious Obfervations that were made by divers Emi-
nent Members of the Hopal Society onfome of thele kind of Plants,where-
of an account was delivered in tothem by the moft Ingenious and Excel-
lent Phyfician, Doctor clark, which, having that liberty granted me by
that moft Tiluftrious Society, I have hereunto adjoyn'd.

Obfervations on the Humble and Senfible Plancs in M Chiffin’s
Garden in Saint James’s Park, made Auvguft the g™ 1661,
Prefent, the Lord Brouncker, Sr. Robert Moray, Dr. Wilkins,
Mr. Evelin, Dr. Henfbaw, and Dr. Clark

There are four Plants, two of which are little fhrub Plants,
with a lirtle fhort ftock, about an Inch above the ground, from

whence are fpread feveral fticky branches, round, ftreight, and
e {mooth,
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fenooth in the diffanoes between the Sprours, but juft under the
Sproutsthereare cwo tharp thorny prickles, broad in the lec-
ting on, as in the Bramble, one jult under the Sprour; che other
on the oppofice fide of the branch.

The diftances berwixe the Sprouts are ufually (omeching 3
‘morethenan Inch, and many upon'a Branch, according to its #4 Foik
length, and chey grew o, that if the lower Sprout be on theleft
Aide of che Branch, the next above is on the right, and {oto the
rend,, notIprouting by pairs.

At theend of each Sprout are generally four {prigs, twoat
the Extremity, and one on each fide, jult under i, Ar che firft
fprouting of thefe from the Branch tothe Sprig where the leaves
grow, they are full of little thort whire hairs, which wear off as
the leaves grow, and then they are fmooth as che Branch,

Upon each of thefe fprigs, are, for the molt part, eleven pair
of leaves, neatly fet into the uppermolt parr of che little fprig,
exal}ly one agzinft another, as it were in lictle articulations, {uch
as Anaromilts call Enarthrofis, where the round head of a Bone
i5 received into another fitted for its motion ; and (kanding very
fiely to thut chemfelves and touch, the pairs jult above them
clofing f{omewhat upon them, as in the fhut (prig; fo is the
livcdle round Pedinculus of this leaf fitted into a licdle caviey of
the {prig, vifible ro the eye ina fprig new pluck'd, orin a {prig
withered on the Branch, from which the leaves eafily fall by
touching.

The leaf being almo(t an oblong lqjuare, and fet into the Pe-
‘denculus, at one of the lower corners, receiveth from that net
onely a Spine, as 1 may call ic, which, pafling through the leaf,
divides it fo length-ways thac the outer-fide is broader then the
inner mext the {prig, but lirde fibres pafling obliquely towards
the oppofice broader fide, feem tomake it here a lietle mufcular,
and fitted to move the whole leaf, which, rogether with the

whole fprig, are fec full with liccle fhorr whitilh hairs,
One
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One of thefe Plants, whofe branch feem'd to be older. and
more grown then the other, onely the tender Sprouts of it; affer
the leaves are {hut, fall and hang down ; of the other, the whole
branches fall to the ground, if the Sun fhine very warm,upcn the
firlt taking off the Glafs, which I therefore call the bumble Plamt.

The other two, which do never fall, nor do any of their
branches flagg and hang down, fhut not their leaves; but upon
fomewhat a hard ftroke ; the {talks feem to grow up from a root,
and appear more berbaceous, they are round and fmooth, without
any prickle, the Sprouts from them have feveral pairs of fprigs,
with much lefs leaves then the other on. them, and have on
each {prig generally feventeen pair.

Upon touching any of the fprigs with leaves on, all the leaves
on that fprig contratting themlelves by pairs, joyned their up-
per fuperficies clofe together,

Upon the dropping a drop of Aqua fortis on the fprig be-
twixe the leaves, f f all the leaves above (hut prefently, ! thofe
below by pairs {ucceflively after, and by the lower leaves of the
other branches, [ L, kk, &c. and fo every pair fucceflively,
with fome little diftance of rime betwixt,to the rop of each fprig,
and fo they continu'd fhut all the time we were there. | But I re-
turning the next day, and feveral days fince,found all the leaves
dilated again on two of the fprigs ; but from f f, where the Agua
fortis had dropped upwards, dead and withered ; but thofe be-
low on the fame fprig, green, and clofing upon the touch, and
are fo at this day, Augufi 14,

With a pair of Sciflers, as fuddenly as it could be done, one
of the leaves b b was clipped off in the middle,upon which that.
pair, and the pair above, clofed prefently, after a little interval,
d d, then e e, and fo the reft of the pairs, to the bottom of the
{prig, and then the motion began in the lower pairs, [/, on the

other fprigs, and fo fhut them by pairs upwards, though not
with fuch diftinét diftances.
Under
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indér'dprery large branch’ with its fprigs 6n, thete lying
a large Shell betwixe two and three Inches below it there was
rubbeéd'on 4 ftrong fenced oyl aftér a litde time all che leaves on
that fprig were Thut, and o they contintitd 41 the time of our
fray there;but ac my rectirne the néke day, 1'fournd the pofition
of the Shell alter’d, and the Teaves expinded 25 before, and
¢lofing ‘tpott cthe touch,

Upon die applicarion of theSuh-beams by 4 Burnidg glafs,
the more Futrdile Plant 111, the other (hit their' leaves.

We could ot fo apply the fiodk of Sulpber, as to Havedny
vifible effedt from chat, at two or three times trigl s bt of ano-
ther erial,the fmodk conching the leaves. it Tucceeded,

The bimible Plant fell upon taking oft the Glafs wherewith it
was covered.

Cuttifig off one of the little Sprouts, two or thee drops of 1i-
quor were thruft out of the parr from whence thit vt clirvery
eleer, and pellucid, of 4 bright greenifh colour, tafting e Airft 4
lietle bitterifh but after leaving a licorith-like cdfte in my ributh

Sifice,going two of three times when it was told, 1 taok che
Glalles from the more bumble Plantand it did not Bl as former
Iy, but Thur its leavesonely, But coming dfterwards, when the
Sun fhone very warm, as foon 45 it wds taken off, ¢ fell 2=
before,

Since 1 phick'd off another [prig, whole leaves weére all fhit,
and had been fo fonte time, thinking o obferve the liquot
fhould come from that I had broken off, ‘but finding hone,
though with prefling,t6 come, 1,45 dexteronfly a5 1 could, pull'd
offone whole leaves wete expanded, and chéin had upon'the fhut-
ting of the leaves, a little of the mention'd liquor, from the énd
of the fprig 1 had broken from the Plant,  And this twice fuc-
ceflively, as oftenalmoft as I durft robthe Plint,
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But my curiofity carrying me yer further, 1 cut off one of

the harder branches of the ftronger Plant, and there came of the
liqquor;
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liquor, both from that I had cut, and that 1 had cut it from,
without preflure.

Which made me think, that the motion of this Plant upon
touching, might be from this, that there being a conltant fnter-
courfebetwixt every part of this Plantand its root,either bya dirs
culation of this liquor,or a conftant prefling of the fubtiler parts
of it to every extremity of the Plant. Upon every preffure,from
whatfoever it proceeds, greater then that which keeps it up, the
fubrile parts of this liquor are thruft downwards, towards its ar-
siculations of the leaves, where, not having room prefently to get
into the {prig,the lictle round pedunculus, from whence the Spine
and thofe oblique Fibres I mention'd rife, being dilated, the
Spine and Fibres (being continued from i) mufk be contracted
and fhorened, and fodraw the leaf upwards to joyn with its fel-
low in the fame condition with it felf, where, being cloled, they
are held together by the implications of the lictle whitifh hair, as
well as by the ftill recreating liquor, which diftending the Fibres
that are continued lower to the branch and root, fhorten them
above ; and when the liquor is fo much forced from the Sprour,
whofe Fibres are yet tender, and not able to fupport themfelves,

but by that tenfnefs which the liquor filling their interfices gives

them, the Sprout hangs and flags.

Bu, perhaps, he that had the abilicy and leifure togive you
the exaé Anatomy of this precty Plant, to fhew you its Fibres,
and vifible Canales, through which this fine liquor circulateth,
or is moved, and had the faculty of better and more copioufly
exprefling his Obfervations and conceptions, fuch a one would
eafily from the motion of this liquor, folve all the FPhanomena,
and would not fear to affirm, that it is no obfcure fenfation this
Plant hath, But I have faid too much, I humbly fubmit, and am
ready to ftand correfted.

I have not yet made fo full and fatisfactory Obfervations as I defire on
this Plant, which féems to be a Subject that will afford abundance of
information.
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information. But asfarras 1 have had opportunity to examine it,] have
difcovered with my Mierofeope very curious (trudtures and contrivances
but defigning much more accurate examinations and trials,both with my
MI#Q,IFNPE, and UI]Lfrt'r'le,:la foon as the featon will ["L'r]'l'!il: o Lthall not il
then add any th'tlilg of what [ have .J!l'r::!tl:; takien norice of3 bur as farr as
I have yet oblerv'd,l judge the motion of it to grocecd from cavles very
differing from thoie by which Gur-firings,or Lute-fringsthe beard of a
wilde 0at,l or the beard of the Seeds of Geraninm] Mofeatusm, or Husk-
graffand other o« kinds of Crames-bilf move themielves, Of which I fhall
add more in the bfequent Oblervations on thole bodics,

T ——— e i

Oblerv. X1X. Of a Plan growing in the blighted or yellow [pecks
of Damask-rofe-leaves, Bramble-leaves,, and fame otber kind
of leaves.

Have for feveral years together, in the Moneths of June, July, Augnff,

and seprencher (when any of the green leaves of Bofer begim to dry and

ow yellow) obferv'd many of them, elpecially the leaves of the old
ihrubs of Damask-Rofés, all befpecked with yellow fkains, and the under-
fides jult againt them, to have little yellow hillocks of a gummous fub-
ftance; and feveral of them to have fmall black fporsin the midit of tholz
yellow ones, which, to the naked eye, appear'd no bigger then the point
of a Pin, or the fmalleft black fpot or tittle of Ink one is able to make
with a very tharp pointed Pen.

Examining thefe with a Aficrofiape, I wasable plainly ro diltinguith,up
and down the furface, feveral fmall yellow knobs, of a kind of yellowilh
red gummy fubltance, outof which I perceivd there fprung multitudes
of litele cales or black bodies like Seed-cods, and thofe of them that
were quite without the hillock of Gomm, diftlos'd themfelves to grow
out of it with a fmall Straw-colour'd and tranfparent {tem, the which
feed and ftem appear'd- very like thofe of common Mofs (which [ elfe=
where defcribe) but that they were abundantly le, many hundreds of
them being not able to equalize one fingle feed Cod of Mois.

Ihaveoften doubted whether they were the feed Cods of fome lirtle
Plant, or fome kind of {mall Buds, or the Eggs of fome very fmall Infe,
they appear'd of a dark brownilh red; {omie almoit quite black, and of a
Figure much refembling the feed-cod of Mofs, but their ftalks on which
they grew were of a very fine tranfparent fubitance, almoit like the ftall
of mould, but that they feem'd fomewhar more yellow.

Thae which makes me to fuppofe them to be Vegetables, is for that I
perceiv'd many of thofe hillocks bare or deftitute, as if thofe bodies lay
yet conceal'd.as G. Inothers of them,they were jult fpringing our of their
gummy hillocks, which all feem'd to thoot directly outwards, asar A. In
others,asar B, I'found them juft gotten out,with very little or no ftalk,

5 and
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and the Cods of an indifferent cizesbut in others,as C, I found them begin
to have litele fhort ftalks, or ftems; in others, as D, thole (temswere
rown bigger, and larger s and in others, as ac L F, H, L K, L, & . thole
ms and Cods were grown a frcat deal bigger, and the {talks were
more bulky about the root, and very much taper'd towards the top, s
at F and L is molt vifible.

I did not find that any of them had any feed in them, orthatany of
them were hollow, but as they grew bigger and bigger, 1 found thofe
heads or Cods begin to turn their tops towards their roots, in the fame
manner as 1 had obferv'd that of Mofs to dos fo that in ull likelihood,
Nature did intend in that pofture, what fhe doesin the like feed-cods of
greater bulk, thatis, that the feed, when ripe, fhould be (haken out and
difperfed ar the end ofit, as we find in Columbine Cods, and the like.

The whole Oval 0O OQ in the fecond Figure of the 12. Scheme
reprefentsa fmall part of a Rofe leaf, about the bignefs of the little Oval
in the hillock, C, marked with the Figure X. in which T have not par-

ticularly obferv'd all the other forms of the furface of the Rofe-leat, as
being little to my prefent purpole.

MNow, if thefe Codshave a feed in them fo proportion'd to the Cod, as
thofe of Pinks, and Carnations, and Columbines, and the like, how unima-
ginably fmall muft each of thole feeds neceffarily be, for the whole
length of one of the largelt of thofe Cods was not 355 partofa Inchs
fome not above o=, and therefore certainly, very many thou ind of
them would be unable to make a bulk that fhould be vifible to the naked
eye ; and if each of thefe contain the Rudiments of a young Plant of the
fame kind, what muft we fay of the pores and conftituent parts ofthat ?

The generation of this Plant feems in pare,aferibable to a kind of A6l
der or Blight,whereby the parts of the E‘av:s grow fcabby, or putrify'd,
as it were, {0 as that the moilture breaks out in hirele feabs or {pots, which,
as 1 faid before, look like little knobs of a red gummous fubhancc.

From this putrify'd fcabb breaks out thislitele Vegetable 3 which may
be fomewhat like a Mowld or Afeffs and may have its equivecal generas
tion much after the fame manner as I have fuppofed Mofi or Mowld to
have, and to be a more fimple and uncumpmmggd kind of vegetation,
which is fet a moving by the putrifaifive and fermentative heat, joyn'd
with that of the ambient aerial, when (by the putrifation and decay of
fome other parts of the vegetable, that for a while ftaid its progrefs) itis
unfetter'd and left at liberty to move in its former courle, tur. reafon
of its regulators, moves and atts after quite another manmer then it did
when a coagent in the more compounded machine of the more perfelt
Vegetable.

And from this very fame Principle, I imagine the Mifieto of Oaks,
Thorns, Appletrees, and other Trees, to have its original : It feldom or
never growing on any of thofe Trecstill they begin to wax decrepid,and
decay with age, and are pefter'd with many otherinfirmities.

Hither alfo may be referr'd thofe multitudes and varicties of MigBroms,
fuch as that,call'd Fews-ears, all forts ofgray and greem Mofies, 8cc. which

infelt ¥
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infelt all kind of Trees,thrubs.and the like.efpecially when they come 1o
any bignels. And this we fte o bevery muchthe method of Nature
throughout its operations, putrifadive Fegetables ver y often producing a
Vegetable ofamuch lefs compounded nature, and of + much inferiour
tribe 5 and putrefadive animal fubftances degenerating into fome kind of
animal produttion of a much inferiour rank,and of 4 more fimple nature,

Thuswe find the humours and fubitanees of the body,upon petrifadi-
on,to produce {trange kinds of moving Vermine : the putrifaition of the
Hlimes and juices of the Stomack and Gurs, produvce Worms almoft like
Earth-worms,the Wheals in childrens hands produce a litdle Worm,call'd
akbeal-worm : The bloud and milk, and other humours, praduce other
kinds of Worms, atleaft, if we may believe what is deliverd tousb
very famous Authors s though, I confels, I have not yet beenable to diF—
cover luch my felf.

And whereas it may feem ftrange that Fisegar, Meal, multy Casks , &K
are obferv'd to breed cheir differing kinds of Infeéts, or living creatures,
whercas they being Vegetable fubftances, feem to be of an inferlour kind,
and fo umble to produce a creaturé more noble; or of a more com-
Pﬂﬂlﬂiﬂl macure then L‘i]{'}' lhcmﬁ,-lw:s are ﬂ-['; and o withour {fome con-
current feminal principle, may be thoughe utterly unfit for fiuch an ope-
ration 5 1 muft add, that we cannot prefently pofitively fay, there are
no animal fubftances, cither mediately, as by the foil or fatning of the
Plant from whence they { rung.or more iImmediately, by thereal mixture
or compolition of fuch fubltances, join'd with them s or perchance fome
kind of Infect, in fuch places where fuch kind of puirifying or ferment-
#ng bodies are, may, by a cerrain inltinét of nature, ejett fome fort of fe-
minal principle, w}hicg cooperating with various kinds of patrifying fub-
ftances, may produce various kinds of Infets,or Animate bodies : For we
find in molt forts of thofe lower degrees of Animate bodies, that the
putrifying {ubftances on which thefe Egps, Seeds, or feminal principles
are calt by the Infeét, become, asit were, the Adatrices or Wombs that
conduce very much totheir generation, and may perchance alfo to their
variation and alteration, much after the fame manner, as, by firange and
unnatural copulations, feveral new kinds of Animals are produc'd, as
Adfules, and the like, which are ufually calld Monftrous, becauiea lirtle
unufual, though many of them have all their principal parts as perfectly
fhap'dand adapted for their peculiar ules, as any of the moft perfect
Anmmals, If therefore the putrifying body.on which any kind of feminal
or vital principle chances to be cait, become fomewhat more then meer-
ly a nurfing aud foftering helper in the generation and produétion of
any kind of Animate body, the more neer it approaches the true nature
n()'.: Womb, the more power will it have on the by-blow it inclofes. But
of this fomewhat more in the defcription of the Water-gnat. . Perhaps
fome more accurate Enquiries and Obfervations about thefe matters
might bring the Queftion to fome certainty, which would be of no fmall
concern in Natural Philofophy.

But that putrifying animal fubltances may produce animals ofan iniﬁ-rh;:
8 a ind,




124 MicROGRAPHIA.

kind, 1 fee notany fo very great a difficulry, but that one may, without
much abfurdity,admit : For as there may be multitudes of contrivances
that go to the making up of one compleat Animate body 3 fo,That fome
of thofe coadjutors.inthe perfett exiltence and life of ir, may be vitiated,
and the life of the whaole defiroyed, and yet leveral of the conltituting
contrivances remain intire,] cannot think it beyond imagination or poffibi-
fity; no more then thata like accidental procefs,as | have eliwhere hinted,
may alio be fuppofed to explicate the method of Nature inthe Afetamor-
phofis of Plants.  And though the difference between a Plant and an Ani-
mal be very great, yet Lhave not hitherto met with any fo cogess an Ar-
gument, as to make me pofitive in afirming thefe two to be altogether
Heterogeneons and of quite differing kinds of Nature: And befides,as there
are many Zeophytr, and fenfitive Plants(divers of which[ have feen,which
are of a middle nature,and feem to be Natures tranfition from one de
to another, which may be obferv'd inall her other paflages, wherein {he
is very feldom obfervid to leap from one ftep to another) fo have we,in
fome Authors, Inftances of Plantsturning into Animals, and Animalsinto
Plants, and the like; and fome other very ftrange (becaule unheeded)
roceedings of Natures fomething of which kind may be met with, in
the defcription of the Water-Gat, though it be not altogether fo direft
to the prefent purpole.

Bur to refer this Difcourfe of Animals to their proper places, I fhall
add, that though one fhould fuppofe, or it fhould be prov'd by Obferva-
tions, that feveral of thefe kinds of Plants are accidentally oduc'd bya
cafial pusrifatfion, Ifee not any great reafon to queftion, butthat, not-
withftanding its own production wasas ‘twere cafual, yet it may germi-
nate and produce feed, and by it propagate its own, that is,a new Species.
For we {ilu not know, but that the Omnipotent and All-wife Creator
might as directly defign the ftrufture of fuch a Vegetable, or fuch an
Animal to be produc’d out of fuch or fuch a putrifalfion or change of
this or that body, towards the conftitution or ftrutture of which, he
knew it neceflary, or thought it fit to make it an ingredient 5 asthat the
digeftion or moderate heating of an Egg, ¢ither by the Female, or the
Sun, or the heat of the Fire, or the like, {hould produce thisor that Bird 5
or that Patrifalive and warm freams (hould,out of the biﬂn&nﬁ,ﬁ.ﬂ they
call them, that is, the Eggs of a Flie,produce a living Magor, and that,by
degrees, be tun'd into an Awrelia,and that, by a longer and a propor-
tion'd heat, be tranfimuted into aFly. Norneed we therefore to fuppole
it the moreimperfet inits kind, then the more compounded Vegetable
or Animal of which it is a part 3 for_he might as compleatly furnifh it
with all kinds of contrivances neceflary for itsown exiftence, and the
propagarion of its own Species, and yet make it a part of a more com-

body : as a Clock-maker might make a Ser of Chimes to be a
part ofa Clock, and yer, when the watch parc or {triking part arc taken
away, and the hindrances of its motion remov'd, this chiming
may go as accurately, and firike its tune as exaltly, as if itwere (bl 2
part of the compounded Awmtomaton. So, though the original caufe, or

feminal
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feminal principle from which this minute Plant on Rofe leaves did fpring,
were, before the corruption caus'd by the Mill-dew, a compehent pary:

' sof the leat on whichit grew, and did ferve as a coagesn in the produdhi-

on and conftitution of it, yet might it be fo confummare, as to produce a
feed which might have a power of propagating the fame [peciessthe works
of the Creator feeming of fuch an excellency,that though they are wish e
to belp vo the perfecting of the more compounded exiftence of the frehref
Plant or Animal,they may have notwithftanding an ability of alting fingly
upon their own internal principle, fo as to produce a Vegetable body,
though of i lels compounded nature, and to proceed fo farr in the me-
thod of other Vegetables, as to bear Howers and feeds, which niay be ca-
pabale of propagating the like. So that the little cafes which appear tg
row onthe top of the flender ftalks, may, for cught Tknow, though |
ould fuppofe them ro {pring from the perverting of the ufal courle of
the parent Vegetable, contain a feed, which, being fcatter’'d on other
leaves of the {ame Plant, may producea Plant of much the fame kind,
Nor are Damafk-Rofe leaves the onely leavés that produce thefe
kinds of Vegetable fproutings: for I have obferv'd themalfoin feveral
other kinds of Rofe E:atﬁ,. and on the leaves of feveral forts of Briers,
and on Bramble leaves they are oftentimes to be found in very grear
elulters; fo that T have found in one clufter,three four, or five hundred of
them, making a very confpicuous black fpot or feab'on the back fide of
the leaf.

Obferv. X X. Of blue Mould, asid of the firft Principles of Ves

getation arifing from Putrefaltion.

He Blueand White and feveral kinds of hairy mouldy fpots, which

are obfervable upon divers kinds nf'pn-l'rrﬁ-'e} bodies, whether Anj-
mal fubftances,or Vegetable,fuch as the fkin, raw or drefi'd, flefh bloud,
humours, milk, green Cheele, &v. or rotten fappy Wood, or Herbs,
Leaves, Barks, Roots, €. of Plants, are all of them nothing ¢lfe but fe-
veral kinds of fmall and varioufly figur'd Mufhroms, which, from conve-
nient materials in thole putrifiing bodies, are, by the concurrent heat of
the Air, excited to acertain kind of vegetation, which will hot be un-
worthy our more ferious fpeculation aind examination, as I (hall by and
b{lfhew. Bur, firft, I mult premife a fhort defeription of this Sperimen,
which I have added of this ribe, in the firfk Figure afthe X TL Scheme,
which is nothing elfe but the appearance of a fmall Wwhite fpot of hairy
mould,multitudes of which I'found to belpeck & whiten over the reéd co-
wers of a fmall book which, it feems, were of Sheeps-fkin,that beéfhg more
apt to gathermould, evenin a dry and clean room, then other’ leathers.
Thefe fpots appear'd.chrough a good Aferoffepe ta be a very prevey fhap'd
Vegetative body, which, from almoft the Gme pait of the Leather, fhot
; out
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out multiudes of fmall long cylindrical and tranfparent (talks,not exad=
ly ftreight,but a little bended with the weight of a round and white knob.
that grew on the top of each of them; many of thefe knobs [ obferv'd
to be very round, and of a fmooth furface, fuch as A A, ce. others
fmooth likewife,bur a lietle oblong,as B3 (everal of thema little broken,
or cloven with chops at the top, as Cs others fitcer'd as ‘twere, or flown
all to pieces,as D D. The whole fubftance of thefe pretty bodies was
ofa very tender conititution, much like the {ubltance of the fofter kind
of common white Mufhroms, for by touching them with a Pin, I found
them to be brufed and torn 5 they feem'd cach of them to have a di-
ftinck root of their own s for though they grew neer togetherina clufter,
yetIcould perceive each {tem to rife out of a diftinét part or pore of the
Leather ; fome of thefe were imall and fhort, as feeming to have been but
newly fprung up, of thefe the balls were for the moft part round. others
were bigger,and raller,as being perhaps of a longer growth,and of thefe,
for the molt pare, the heads were broken, . and fome much walled, asE;
what thefe heads contain'd I eould not perceive ; whether they were
knobs and flowers, or feed cafes, I am not able to fay, but they feem'd
molt likely to be of the fame nature with thofe that grow on Mulhroms,
which they did,fome of them, not a little refemble,

Eoth their fmell and tafte, which are ative enough to make a {enfible
imprefiion upon thofe organs, are unpleafant and nolfome.

Icould net find that they would fo quickly be deftroy’d by the adtual
Bame of a Candle, asat firft fight of them I conceived they would be,but
they remain'd intire after [ had paft thar };a:t of the Leather on which
they ftuck three or four times through the Hame of a Candle; fo that, it
feems they are not very apt to take fire, no more then the common white
Mufhroms are when they are fappy. i

There area mu[titwl}-: of other (hapes, ot which thele Mcrofopical
Mulhroms are figur'd, which would have been a long Work ro have de-
feribed ,and would not have fuited fo well with my defignin this Treatife,
onely,among(t the reft, I muft not forget to take notice of one that wasa
little like to, or refembled, a Spunge, conlifting of a multitude of litele
Ramifications almoft as thar body does, which indeed feemsto bea kind
of Water-Mufhrom, of a very preity texture, as I elfe-where manifef,
And a fecond, which I muft not omit, becaufe often mingled, and neer
adjoining to thefe [ have defcrib'd,and this appear'd much like a Thicket
of bufhes, or brambles, very much branch’d,and extended,fome of them,
toa great length,in proportion to their Diameter,like creeping brambles.

The manner of the growth and formation of this kind of Vegetable, is
the third head of Enquiry,which, had I time,I fhould follow : the figure
and method of Generation inthis concrete feeming to me, pext after
the Enquiry into the formation, figuration, or chryftalization of Salts, to
be the moft fimple, plain, and eafie; and it feems to be a medinm
through which he muft neceflarily pafs, that would with any likelihood
invelhigate thflfarm informans of Vegetables : for as 1 think that he (hall:
find it a very difficult talk, who undertakes to difcover the form of Sas
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line cr}'ﬂ:ﬂli?nﬁnm, without the confideration and prefeience of the na-
ture and reafon of a Globular form, and as difficult to e4plicate this con-
figuration of Mulhroms, without the previous conlideration of the form
u‘ijahs', o will the t-n{;uil'}' into the torms of Vererables be no lely, iF
not much more difficult, without the fore-knowledge of the forms of
Mufhrome, thele feveral Enquiries having no lefé dependance one up-
on another then any feledt number of ]*"rn|'-L1Jili.-::-|.=.~: in Machematical Ele-
ments may be made to have.

Nor do Timagine that the fkips from the one to another will be found
Very grear, ii-licginniug from Hl:idir}', ar !'bm:i]. without any form. we
defeend gradually till we arvive at the highelt form of 2 bruive Animal's
Soul, making the fteps or foundations of our Encquiry, Flaidiy, Orleiow-
lavion, Fixation, Angulization, or Cryfialiigation Germination ov Ebwlfis
Hiom, ngﬂ':”{]k:r!.ll'u;hz!.rl'n'.l'ﬂﬂﬂﬂ', Antmation, Senfation, Imagination.

MNow, that we may the better proceed inour Eaquiry, It will be re-
quifite ro confider : _ L

Firlk, that Mould and Mufhroms require no feminal property, but the
former may be produc’d at any time from any kind of putrifying Animal,
or Vegetable Subftance.as Fleth,ge. kepr moilt and warm,and the latter,
if what Afarbioles relates be true, of making them by Arr, are as much
within our command, of which Matter take the Epitosvie which Mr.
Parkinfon has deliver'd in his Herbal, in his Chapter ot Mifress, becaufe
I have not Mathiolus now by me : Unte thefe Mfbroms (faith he) may
alfe be adjoyn’d thafe which are made of Art (whereof Marhiolus sakes sen-
tion) that grow watwrally among cevtain floves tx Naples, and that the
flomes being cligg’dl wp, and carvied to Rome, and otler places, where they
[t them im therr Wine Cellars, covering them witha little Earthand [frimk-
-’f”!. a liitle yearm wpater t['rrfawbwvﬂd mribhis _,I':i'm" ﬂllﬁ_j.F j‘rﬂ:-lrl:rrﬂ fufliromes
it to be eaten, ar what time ome will : A aljo that Mufbross may be wrade
to grow at the foot of « wilde Poplar Tree, within fonr days afier, warnt
:lr.turwﬁmfxﬁme leaves pave been diffoly’cl (hall be powr'd into the Hook
(wbich mnftbe flit) and the flock above grownd.

Mext, that as Mulhroms may be generated without feed, fo doesit
not appear that they have any fuch thing asfeed inany part of thems for
having conlidered feveral kinds of them, Tcould never find any thing in
them that I could with any probability ghefs to be the feed of 1, fothae
it does not as yet appear [:That I know {If—) that Mufhroms may be ped
nerated from a feed, but they rather feem to depend merely upon a con-
venient conflirution of the matter out of which they are made, and a
concurrence of either natural or artificial heat.

Thirdly,that by feveral bodics (as Salts and Metals both in Warer and
in the air, and b}r feveral kinds of fublimations in the Air) adtuated and

uided with a congruous heat, there may be produc'd feveral kinds of
gﬂdijHS{‘UﬁDu“}', if not of a more compos'd Figures feveral kinds of
rifing or Ebulliating Figures feem to manifefts as witnes the fhootin
inthe Rettification of {pirits of Trive, Hart-borm, Blond, Ecc. witnels allo
the curious branches of evaporated diflolutions, fome of them ngnil;ﬂ:
the
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the fides of the containing Jar: others ftanding up, or growing an end,
out of the bottom, of which 1 have taken notice of a very great variety,
But above all the reft, it isa very pretry kind of Germination which isaf-
forded usin the Silver Tree, the manner of making which with Mercu
and Silver, is well known to the Chymilts, inwhich thereis an Ebullition
or Germination, very much like this of Mufhroms, if I have been rightly
inform'd of it.

Fourthly, I have very often taken notice of, and allo oblerv'd witha
Microjcepe, certain excrelcencies or Ebullitions in the fnuff of a Candle,
which, partly from the ﬂ:ickin% of the imoaky particles asthey are car-
ryed upwards by the current of the rarify’'d Air and flame, and partly
alfo from a kind of Germination or Ebullition of fome altuated uous
parts which creep along and hirer through fome fmall (tring of the Week,
are formed into pretty round and uniform heads, very much refembling
the form of Imm!J ed Mulhroms, which, being by any means exposd to the
frefh Air, or that air which encompafies the flame, they are prefently
lick’d up and devour'd by it, and vanith,

The reafon of which Phesoseson {cemsto me.to be no other thenthis »

That when a convenient thread of the Week 1s fo bent out by the fides
of the fmuff that are about half an Inch or more, remov'd above the
bottom,or loweft part of the Hame,and that this part be wholly included
in the lame 3 the Oyl (forthe realon of hltration, which I have elfe-
where rendred) being continualy driven up the fmuff, is driven like-
wife into this ;rngp;eg bended-end, and this being remov'd a good
diftance, as half anInch or more, above the bottom of the Hame; the

artsof the air that pafles by it, are already, almoit faciaved with the difs
olution of the boiling unftuous fteams that iffued our below, and there-
fore are not onely glutted, that is, can diflolve no more then what they
are alrcady alting upon, but they carry up with them abundance of
undtuous and footy particles, which meeting with that rag of the Week,
thatis plentifully hll'd with Oyl, and onely fpends iv asfalt asit evapo-
rates, and not at all by diffolution or burning, by means of thefe (feamy
parts of the filterated Oyliffuing outat the fides of this ragg, and being
inclos'd withanair that s already fatiared and cannot prey upon them
nor burn them, the alcending footy particles are ftay'd about it and fix'd;
foas that abour the end of that ragg or hilament of the {nuff, whence the
greateft part of the {teams iflue, chere is conglobated or fix'd around
and pretty uniform cap, much refembling the head of a Mufhrom, which,
ifit be of any great bignefs, you may obferve that its underfide will be
bigger then that which is above the ragg or ftem of it ; for the Oyl that is
brought into it by filtration,being by the bulk ofthe cap a little (helrer'd
from the hear of the flame, does by that meansiflue as much out from be=
neath from the ftalk or downwards, asit does upwards, and by realon of
the great accels of the adventitious imoak deesm beneath,it increales moft
that way. Thatthismay be the true reafon of this Phemomenan, [ could
produce many Arguments and Experiments to make it probable: As,

Firlt, that the Filtration carries the Oyl to the top of the Week.at leaft
as




as high as thefe raggs, is vifible to one that will obferve the fouffof a
burning Candle with a Micrafrape, where he may lee an Ebullition or
bubbling of the Oyl, as high as the foufflooks Iﬂn.r;t.,

Mexe,that it does fteam away more then burm 5 [ could rell you of the
dim burning of a Candle, the longer the fuff be which arifes trom the
abundance of vapours out of the higher parts of it.

And, thirdly, that in the middle of the Hame of the Candle, neer the
top of the fnuff, the fire or difiolving principle is nothing ‘neer o ftrong,
as neer the bottom and out edges of the flame, which may be obferv'd by
the burning afunder of a thread, thar will firfk break in thofe pares'thar
the edges of the Hame touch, and notinthe middle

And T could add feveral Obfervables that I have raken notice of inthe
flame ofa Lamp atuated with Bellows, and very many others that'con-
firm me in 'my opinion, but that it is not fo much to my' prefent purpofe,
which is onely to confider this concreer in the huffof a Candle; fo fare
as it has any refemblance of a Mufbrom, to the confideration of which,
that T may return,1fay, we may alfo obferve:

In the fifthplace, that the droppings or trllings of Lapidefcent waters
in Vaults under ground. feem to conltitute a kind of pesrify'd body form'd
almolt like fome kind of Mulhroms inverted.in fo'much that [ have feen
fome knobb'd a little at the lower end, though for the molt part, indeed
they are otherwife {hap'd,and taper’d towardsthe end; the generation of
which feems to be from 1o other reafon but this, that the water by foaki-
ing through the earth and Lime (for T ghefs that fubltance toadd nmuich
to it petrifyimg quality) does fo impregnate it felf with ftony particles,
thar hanging in drops in the roof of the Vault, by reafon thar the
foaking ofthe water is but low, it becomes expos'd tothe Air, and there-
by the outward part of the drop by degrees grows hard, by reaforvthat
the water gradually evaporating the [fony particles neer the outfides of
the drop begin' to touch, and by degrees, to dryand grow clofertoge-
ther, and at length conftitute a fru!ﬁ or fhell aboutthe drop 4 and this
foaking by ‘degrees, bing more and more fupply’d, the drop grows
]unﬁcr and Jonger, and the fides harden thicker and thicker into a
Quill or Cane, and at Tength, that hollow or pith becomes almoft [fop'd
itp, and folid : afterwards the foaking of the petrifying water, finding no
longer a paflage through the middle, burils out, and trickles dowhn the
outfide, dnd as the water evaporates, leaves' new fuperinduc'd fhells,
which more and’ more fivell the bulk of thofe Tceiclés: and becauie of
the great fupply from the Vault, of petrifying warer, thole bodies grow
bigger and bigger next to the Vault, and taper or {harpen towards the
point ; for the accef: from the arch of the Vaule being but very flow.and
confequently the water being fpread very thinly over the furface of the
Iceicle, the water begins to' fettle before it can reach' to the bottoi, 'or
cormner end of it ;s whence, if you break one of thefe, you would almoft
imagine it a ftick of Wood perrify'd, it having fo pretry a refemblance of
pith and grain, and f you look on' the outfide of 2 piece, ‘or of one
whole, you would think fro Ief, both from its vegétablé roundnef and

! tapering
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tapering form; bur whereas all Vegetables are obferv'd to [hoot and
ow perpendicularly upwards, this does fhoot or propend direltly
ﬁll-:nwnwards.

By which laft Obfervables, we fee that there may be a very pretty
body fhap'd and concreeted by Mechanical principles, without the leaik
fhew or prebability of any other feminal formatriz. .

And fince we find that the grear reafon of the Phemomena of this pret-
ty petrifafion, areto be reduc'd from the gravity of a fluid and pretty
volatil body impregnated with ftony particles, why may not the Phero-
mena of Ebullition or Germination be in part poflibly enough deduc'd
from the levity of an impregnated liquor, which therefore perpendicu-
larly afcending by degrees, evaporates and leaves the more folid and
fix'd parts behind in the form of a Mufhrom, which is yet further diverfi-
fy'd and {pecificated by the forms of the parts that impregnated theli-
quor, and compole or help to conftitute the Mulhrom. 0

That the foremention’d Figures of growing Salts, and the Silver Tree,
are from this principle, 1 could very ealily manifeft; but thatI have not
now a convenient apportunity of following it, nor have I made a fuffici-
ent number of Experiments and Obfervations to propound, explicate,and
prove fo ufefull a Theory as this of Mulhroms: for, though the con- |
mary principle to that ofpetrify'd Iceicles may be in part 2 caufes yet '
I cannot but think, that there 1s fomewhat a more complicated caule,
though yet Mechanical, and poffible to be explain’d. 1

We therefore have further to enquire of it, what makes it tobe fucha
liquor, and te afcend, whether the hear of the Sun and Air, or whes
ther that of firmentiation and putrifadion, or both together 5 as alfo whe-
ther there be not a third or fourth ; whether a Saline principle be not a
confiderable agent in this bufinefs alfo as well as heat ; whether a'lﬁmﬂxg.}—‘._ il
tion, precipitation or fertling of certain partsout of the aerial Mefhreay .~
may not be alfo a confiderable coadjutor in the bufinels. Since we find '
that many pretty beards or ffirie of the particles of Silver may be preci-

itated upon a piece of Brals put into a folwtion of Silver very muchdi-
uted with fair water, which look not unlike a kind of mould or hoar
upon that piece of metal ; and the hoar froft looks like a kind of mould 3
and whether there may not be feveral others that do concurr to the pro-
duétion of a Mulhrom, having not yet had fufficient time to profecute ac- 1
cording to my defires, I muft referr thistoa better opportunity of my
own, or leave and recommend it to the more diligent enqui &xa-
mination of fuch as can be mafters both of leifure and convenencics for
fuch an Enquiry.

And in the mean time, I muft conclude, that asfar as I have been able
to look into the nature of this Primary kind of life and vegetation, I can-
not find the leaft probable argument to perfwade me there 1s any other
concurrent caufe then fuch as is purcly Mechanical, and thar the effects
or productions are as neceilary upon the concurrence of thofe caules as
that a Ship, when the Sails are hoilt up, and the Rudder is {et vafucha
polition,fhould,when the Wind blows, be mov'din fuch a way or courfe
oo
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to that or tother place s Or, as that the brufed Wateh, which I men:
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tion in the defeription of Mofs, hould, when thofe parts which hindred.-

its motion were fallen away; begin to move, but afeer quite another man-
ner then it did before.

Obferv. XX1. Of Mols, and [everalother fmall vesetative Sub-
ﬁdﬁﬂe‘s.

Ofisa Plant, that the wifeft of Kings thought neither unworthy
his fpeculation, nor his Pen, and though amonglt Plants ic be in
bulk one ofthe imalleft, yet it is not the lealt confiderable : For, astoits
fhape, it may compare for the beanty of it with any Plant thar grows,
and bears a much bigger breadrh s it has a root almolt like a feedy Parfl:
nep; furnifh'd with fmall firings and fuckers, which are all of them finely
branch'd; like thole of the roots of much bigger Vegerables; out of this
fprings the ftem or body of the Plant, which is fomewhiat @wadrangular,
ratherthen Cylisdrical, molt curioufly flsted or ftrung with imallcreales,
which run,fu: the moft p:art,lp.drneﬂ"ef the whole (femsz on the fides of this
are clofe and thick fet, a multitude of fair,Jarge,well-thap'd leaves, fome
of them ' of a rounder, others of a longer ihape, according as they aré
ourger or older when F!uck'd 5 as T ghefs by this, that thote Planes thae
d the ftalke groving from the top of them, had their leaves ofa much
longer fhape, all the furface of each fide of which, is curioufly cover'd
with a multitude of little oblong tranfparent bodies, in the: manner as
you fee it exprefs'd in the leaf B, in'the X111 Schewre, . i
* ‘ThisPlant, when young and fpringing up; does much refemble a'Houl
leek, having thick leaves,almolt like that, and feems to bt fomwhat of kin
to it in other particulars 32l from the top of the leaves, there (hoots out
a fmall white and tranfparent hair, or thern : This ftem, in time.come to
fhoot out into a long roundand even ftalk, which by cuwting tranfverdly,
when dry, Imsniﬂ:ﬁjlf found to be a ftitf, hard, and hollow Cane, or
Reed, without any kind of knot, or ftop, from its bottem, where the
leaves encompali'd it, to the top. on \'.'hir%\: there grows a large feed cafe,
A, cover'd with a thin, and more whitifh fkin, B, termibated in'a long
thomny top, which at firlt covers all the Cafe, and by degrees; 'as that
Awells, the fkin eleaves, and ac length falls off, with its thorny top and all
(which is a part of it) and leaves the feed Cafe to ripen, and by degrees,
to [hatter out itsfeed. at a plaee undérneath this ‘cap, B, which before
the feed is ripe, appearslike a fatbare'd button, without any hole inthe
middle; but as it ripens. the button ‘grows biggeryand a hole appearsin
the middle of it, E, ourofwhich, in all probability, the feed falls: For
asit ripens by a provifion of Nature; that énd ‘of this Cale vurps down-
ward after the fame manner as the carsof Wheat and Barley ufually doj
and opening feveral of thefe dry red Cafes; Fy I found them té'be
! - fuire
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quite hollow,without any thing at allin them ; whereas when I cut them
afunder with a (barp Pen-knife when green, I found in the middle of this
great Cafe,another imaller round Cale,between which two.the interflices
were fill'd with multitudes of {tringie fibres, which feem'd to fulpend the
leffer Cafe in the middle of the other, which (as farr as I was able todif
cern) feem'd full of exceeding fmall white feeds, much like the feed-bagg
in the knop of a Carnation, after the Howers have been two or three
days, or a week.fallenoffs but this Icould not fo perfeéily difcern, and
therefore cannot pofitively affirm it.

After the [eed was fallen away, I found both the Cafe, Stalk,and Plant,
all grow red and wither, and from other parts of the root continually to
fpring new branches or ilips, which by degrees increafed, and grew as
bigg as the former, feeded, ripen'd, thatter'd, and wither'd.

I could pot find that it ubl‘f.:'-"d any particular feafons for thefe feveral
kinds of growth, but rather found it to be (pringing, mature, ripe, feedy,
and wither'd at all times of the years But I found it moft to flourith and
increafe in warm and moift weather.

It gathers its nourifbments,tor the molk part,out of fome Lapidefcess,or
other fubltance corrupted or chang'd from its former texture, or fub-
ftantial forms forI have found it to grow on the rotten partsof Stone,
of Bricks, of Wood, of Bones, of Leather, ¢he.

It oft grows on the barks of feveral Trees, (preading it felf, fometimes
from the ground upwards, and fometimes from fome chink or cleft of
the bark of the Tree, which has fome puirify'd fubftance in it 5 but this
feems of a diftint kind from that which I oblerv'd to grow on ptrify'd
inanimate bodies, and roteen earth.

There are allo great varieties of other kinds of Mofles, which grow on
Trees, and feveral other Plants, of which I fhall here make no mention,
nor of the Mols growing on the fkull of a dead man, which much re-
fembles that of Trees.

Whether this Plant does fometimes originally fpring or rife out of cor-
ruption,without any difleminated feed, I have not yet made trials enough
to be very much, either pofitive ornegative s for as it feems very hard to
evnceive how the feed fhould be generally difpers'd into all parts where
there is a corruption; begun, unlefs we may rationally fuplmﬁ, thar this
feed being fo exceeding mall,and confequently exceedingli
by taken up, and carried to and fro in the Air inro every p
the falling drops of rain is walh'd down out of it, and fo difpers'd into all
places, and there onely takes root and propagates, where it finds a con-
venient foil or matrix for it tothrive inj 0 if we will have it to proceed
from corruption, it isnot lefs difficult to conceive,

Firft, how the corruption of any Vegetable, much lefs of any Stone or
Brick, fhould be the Parent of fo curioufly figur'd, and fo perfefta
Plant as thisis, But here indeed, I cannot but add, that it feems rather to
bea produdt of the Rain in thofe bodies where it isftay'd, then ofthe
very bodies themfelves, fince I have found it growing on Marble, and
Flint; but always the Microféope, if not the naked eye, would difcover
{ome little hole of Dirt in which it was rooted. Next,

I .
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Next,how the corraprion of each ofthofe exceedingly differing bodies
fhould all confpire to the produdtion ofthe fame Plant,thar is,thar Stones,
Bricks, Wood, or vegetable fubftances, and Bones, Leather, Hormns, or
animate fubltances, unlefs we may with fomee plaufiblenels fay, thar Air
and Water are the coad jutors, or senffrumans,in all kinds of pidrifacions,
and that thereby the bodies {though whil'lt they rerain'd sheir fubftan-
tial forms,were of exdeecing difiering natures,yet Jince they are diflolv'd
and mixt into another, they may be very Howagencons, they being almoft
refolv d again into Air, Warter,and Earth s retaining, perhaps, one part of
their vegetative faculty yer entire, which meeting with congruous af-
fiftants, fisch as the hear of the Air, and the Huidity of the Water, and
fixch like coadjurors and conveniences, acquires a eertain vegetation for
;ﬂ!::.ws wholly dificring perhaps from that kind of vegesation it had

re.

Toexplain my meaning a little better by a grof Similitude »

Suppole a curious piece of Clock-wark, that had had feveral motions
and contrivanees in it, which, when in order. would all have mov'd in
their defign'd methods and Periods. We will further fuppofe, by fome
means, that this Clock comes vo be broken, brufed, or otherwife difor-
dered, fothat feveral partsof it being dillocated, are impeded, and fo
fiand ftiil, and notonely hinder its own progrefiive motion, and produce
not the efiedt which they were defign'd for, but becaufe the other parts
alfo havea dependence upon them, put a ftop te their motion likewile 5
and fo the whole Inftrument becomes unferviceable,, and not fit for any
ufe, This Inftrument afterwards, by fome (haking and tumbling, and
throwing up and down, comesto have feveral of its parts thaken our, and
feveral of its curious motions, and contrivances, and particles all fallen
alunder 5 here a Pin falls out, and there a Pillar, and here a Wheel, and
there a Hammer, and a Spring, and the like, and among the reft, awa
fallsthofe parts alfo which were brufed and diforder'd, and had all this
while impeded the motion of all the reft; hereupon feveral of thofe other
motions that yet remain, whofe fprings were net quire rundown, being
now at liberty, begin cach of them to move,thus or thus, but quite after
another method then before, there being many regulating pares and the
like fallen away and loft. Upon this, the Owner, who chances to hear
and obferve fome of thefe ei‘gih, being ignorant of the Watch-makers
Art, wonders what is betid his Clock, and prefently imagines that
fome Artift has been at work, and has fet his Clock in order, and made a
new kind of Inftrument of it, but upon examining circumftances,he finds
there was no fuch matter, but that the cafual flipping out of a Pin had
made feveral partsof his Clock fall to pieces, and that thereby the ob-
ftacle that all this while hindred his Clock, rogether with other ufefull
parts were fallen our, and fo his Clock was fet atliberty. And upon
winding up thofe fprings again when run down, he finds hisClock to go,
but quite after anather manner then it was wont heretofore,

And thus may it be perhaps in the bufinefs of Mafs and Mould, and
Mulhroms, and feveral other fpontancous kinds of vegetations, which

!'n'l}l}l'
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may be causd by a vegetative principle, which was a coadjutor to the
life-and growth of the greater Vegetable, and was bythe deftroying
of the life of it ftopt and impeded in performing its office 3 bur after-
wards, upon a further corruption of feveral parts that had all the while
impeded it, the heat of the Sun winding up, as it were, the {pring, fets it
again into a vegetative motion, and this being fingle, and not at all regu-
lated as it was gcfﬂrt(whcn a partof that greater machine the priftine ve-
getable)is mov'd after quitea differing manner.and produces effedts verf
differing from thofe it did before.

Bue this I propound onely as a conjecture, not thar [ am more enclin'd
to this Hypor ?Ifr then the feminal, which upon good reafon | ghefs to be
Mechanical alfo, as 1 may elfewhere more fully fhew : But becaufe I may,
by this, hint a pofiible way how this appearance may be folvids I'uIit_pcning
we fhould be driven to confefs from certain Experiments and Obfervari-
ons made, that fich or fuch Vegetables were produc'd out of the cor-
ruption of another, without any concurrent feminal principle {asThave
given fome reafon to fuppofe, in the defeription of a Afierefiopical Mufh-
rome) without d.cmgntin%at all from the infinite wildom of the Creator.
For this accidental production, as I may call it, does manifeft as much, if
not very much more, of the excellency of his contrivance as any thing in
the more perfedt vegetative bodiesof the world, even asthe accidental
moticn of the Axtorator does make the owner fee, that there was much
more contrivance in it then at firlt he imagin'd. But of this I have added
more in the defeription of Mould,and the Vegetables on Role leaves, &
thofe being much more likely to have their original from fuch a caufe
then thiw,-ﬁich[]nwc here deferibed, in the 13. Scheme, which indeed
cannot conceive otherwife of, then as of a moft perfect Vegetable, want-
ing nothing of the perfeftions of the moft confpicuous and valtelt Vege-
tables of the world, and to be of a rank fo high, as that it may very
];;ﬂpl’.‘ﬂ{ be reckon'd with the tall Cedar of Lebamon, as that Kingly

otanilt has done.

We know there may be as much curiofity of contrivance, and excel-
lency of form in a very fmall Pocket-clock, that takes not up an Inch
fquare of room,as there may be ina Church-clock that fillsa whole room 3
And I know not whether all the contrivances and Afechamifies requifice
to a perfelt Vegetable, may not be crowded into an exceeding ]]r lefs
room then this of Mofs, as I have heard of a {triking Warch fo fmall,
that it ferv'd for a Pendant in a Ladies ear 5 and I have already given

'ou the defeription of a Plant growing on Rofe leaves, that isabundant-
y fmaller then Mofs; infomuch, that neer 1eco. of them would hardly
make the bignefs of one fingle Plant of Mofs. And by mmf;aring the
bulk of Mnli with the bulk of the biggeit kind of Vegetable we meet
with in Story (of which kind we find in fome hotrer climates, as Gaine,
and Brafile, the ftock or body of fome Trees to be twenty foot in Dia-
meter, whereas the body or ftem of Mof, for the mofk part, is not ubove
one fistieth part of an Inch) we fhall find that the bulk of the one
will exceed the bulk of the other, no lefs then 2985484 Millions,
or
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or 3985684000000, and fuppofing the produéion vha Rof leaf tobe
aPlant, wefhall have of thole Judias Plants to exceed a produdtion of
the fame Vegetable kingdom no lek then 1900 rimes the former number
fo pradigioully varicus are the works of the Creator,and fo All-fufhcient
is he to perform what to man would jcem unpoflible, they being bath
alike eafic to him, even as one day, and a thoufand years are to himas
one and the fame time,

Ihave taken notice of fuch an infinite variety of thofe fmaller kindsaf
vegetations, that (hould Thave deferibed cvery one of them, they would
almoft have hll'd a Volume,and prov d bigg enough to have madea new
Herhal, fuch multitudes are there to be tound i moilt hot weather,
efpecially in the Summer time, on all kind of putritying fubftances, which,

her they do more properly belong to the Clalfes of Auffwoms, or
Ateulds, or Afoffes, 1ihall poc pow difpute, there being fome that feem
more_properly of one kind, others of another., their colowurs and
magnitudes being as much differing as their Figures and fubftances.

Nay, I have oblerv'd that putting fair Water (whether Rait-warer or
Pump-water, ur y-dem, or Snow-water, it wasalmoik all one) | have
eften obfervd, Iay, that this Water would, witha lirtle (randing, tarnifl
and cover all about the fides of the Glafs that lay under water, with 2
lovely green 5 but though I have ofien endeavour'd o difcover with m
Adicrajcope whether thisgreen were like Mok, or long firiped Sex-weed,
orany other peculiar form, yet foill and imperfect are our Microjéoper,
that Ecould nor certainly diferiminate any.

Growing Treesallo, and any kinds of Woods, Stones, Bones; ¢, that
have bﬂtnhn&t: os'd tor the Air and Rain, will be 2}l over cover'd with
a greenith fcu ich will very much foul and greenany kind of claaths
thatare rubb'd againft i3 viewing this, I could not certainly perceive
in many partsofit any determinate form,though in many | could perceive
aBed as ‘twere of young Mok, but in other parts ic look’d almoft like

nbufbes,and very confus'd,but always of what ever irrl.“f'lli:tr Figures
th:“ dt

e parts ap[;::nr'd of, they were always green, and feem'd to be cither

fome Vegetable, or to have fome vegetating principle.

Oblerv. XX11. Of common Sponges, dnd feveral ather Spongie
fibrous bodles.

Sponge is commonly reckon'd among the Zoaphsrs, or Plant Ani-
A mals; and the texture of iv,which the Mi(;gﬁopt dilcavers, feems to
confirmit 5 forit isof a form whereof I never obferv'd any other Vege-
table, and indeed,it feems impoffible that any fhould be o it for it con-
fifts of an infinite number of I{:;II thore fires, or nervons parts, moeh of
the fame bignef, curioufly jointed or contex'd together in the form
ofa Net, as xmore plainly manifeft by the lire Braught which i{ﬁ:&
d




136

MicROGRAPHIA.

added, in the third Figwre of the 1X. scheare, of a picce ofit, which you

may perceive rcprefcnts a mr!fus'd heap of the i{lrjrnus parts curioufly

jointed nndimpllmttd. The jointsare, for the molt part, where three
res onely meet,for [ have very feldom met with an that had four.

Atth-.{g joints there is no one of the three that feems to be the ftock
whereon the other grow, but each of the fibres are, for the moft part, of
an equal bignefs, and feemeach of them to have an equal fhare inthe
joint ; the fibrerare all of them much about the fame bignefs, not fmaller
towards the top of the Sponge, and bigger neerer the bottom or root, as
s ufuall in Plants, the length of each between the joints, is very irregu-
lar and different 5 the diﬁancc between fome two joints, being ten or
twelve times more then between fome others.

Nor are the joints regular, and of an equitriagonal Figwre, but forthe
molt part, thethree fibres lo meet, that they compole three angles very
differing all of them from one another.

The mefhes likewife, and holes of this reticulated body, are not lefs
yariousand irregular : fome bilateral, others trilateral, and quadrilateral
Figures ; nay, I have obfery d fome mefhes to have 5, 6, 7,8, or 5. fides,
and fome to have onely one, fo exceeding various Is the Lujis Nature in
this body.

As tu}[hc outward appearance of this Vegetative body, they are fo
ufuall every where, that [ need not deferibe them, conliting of a foft
and porous {ubftance, reprefenting a Lock, fometimes a flcece of Wooll 5
but it has befides thele fmall microftapical pores which lie between the
fibres, a multitude of round pores or holes, which, from the top of ir,
pierceinto the body, and fometimes go quite through to the bottom,

[ have obferv'd many of thefe Sponges, to have included likewife in
the midit of their fibrous contextures, pretty large friable ftones, which
mult either have beeninclos'd whii'ihEiS Vegetable wasin formation,or

enerated inthofe places after it was perfeély thap'd. The later of which
cems the mare improbable, becaufe I did not find that any of thefe ftony
fubftances were perforated with the fibres of the Sponge.

I have never feen nor been enform’d of the true manner of the grow-
ing of Sponges onthe Rockswhether they are found to increafe from litcle
to great like Vegetables,that is, part afiér part,or like Animals, all parts
equally growing together; or whether they be mratrices or feed-baggsof
any kind of Fifhes, or fome kind of watry Infeét 5 or whether they areat
any times more [oft and tender, or of another nature and texeure,which
things, if 1 knewe hould much defire to be informed ofsbut from a
curfory view that I atfirft made with my Microfeope, and fome other
trials] fuppofed it to be fome Animal fubftance caft out, and faftoed up-
on the Rocks in the form of a froth, cr' cengeries of bubbles, like thae
which 1 hive often obferv'd on Rofemary, and other Plants (wherein
isincluded a little Infe@) that all the little films which divide thefe
bubbles one from anather,did prefently,almoft after the fubftance began
to grow a little harder break;and leave onely the thread behind, which

might be, as ‘twere, the angle or thread berween the bubbles, thatthe
great
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great holes or pores obfervable in thele
ption of the included Heteropemeons fubltance (whether air, or fome
other body, for many other fluid bodies will do the fame thing) which
breaking out of the lefler, were colleed inro ve, ¥ latge bubbles, and
fo might make their way our of the Sponge, dnd in their pallage might
leave a round cavity ; and if it were large,might carry up with it the ads
acent bubbles, which m;ii' be perceiv'd at the outfide of the Sponge, if
it be firft throughly werted, and fuffer'd 1o plump it felf into irs natural
form, or be then wrung dry, and fufier'd o expand it felf again, which it
will fi‘:vt]_-,r do whil ft moilt : for when it hay thus plump'd it felf into jts
natural thape and dimenfions, *tis obvious enough thar the mouths of the
larger holes havea kind of lip or rifing round about them, but the other
fmaller pores have little or none. It may further be found, that edch of
thele great pores has ma ny ‘other fmall pores below, that are united unto
it, and hcll;lm conftitute i, almoft like & many rivulets or finall ftreams

that contri Nor from this

Spanges were made by thie eri-

bute to the maintenance of a large River,
Hypotbefis would it have been difficult ro explicate, how thofe little
branches of Ceral, fmal Stomes, Shells, and the like, come ro be included
by thefe frothy bodics : Bur this inded was but a conjetture 3 and upon
a more accurate enquiry into the form of it with the Microfeape, it feems
not to be ‘the true origine of them; for whereas Sponges have onely
three arms which join together at each knot, if they had been generated
from bubbles they muft have had four
But that they are Avimul Subftances, the chymical examination ' of
them feems to manifelt, they affor ding a velatil Sale and fpirit,like Harss-
Horn, as does allo their great ftrength and roughnefs, and their fmell
when burh'd'in the Fire or'a Candle, which has a kind of fefhy lent,not
much unlike to' hair. And having fince ‘examin'd feveral Authors con-
cerning them,among others,I find this account given by Bellowius, in the
X I. €hap. of his 2 Book, De Aqwarilitu, Spongie recentes, fays he, i fiecis
longe diverfefeopulis ague marine ad duos vel tres cukitos pommusqiam qia-
Fwor tamtnm digites imwierfis, wt fungi arboribus adberent, fordido quoedan
Sicco aut wiwicofa potins (anie referte wfqwe adei futicla s vel entinis manfeans
“excilel, comtimelnr antew iis caversis, qwas inanes in ficcis ¢ lotis Spengiis
“cerminms : Patris pulmonis moco migra confbicinntur, verim quee i fublined
ague nafiiortur multo magis opaca migredine [uffue funt. Vivere aquidem
‘Spongias adbarends Ariltoteles cenfir : abfilute vero mimime : fenfumrgue
iqucs babere, vel eo arguniento (imquit) credantoor, quod difficillime ab-
Jfirabantyr nifi clamculum agatur: Algs ad avwlloris acceffwm itacontrabanmtur,
ut tas evellere difficile fit, quod idems etiam fuciunt quotics flatns pemipefia-
"Wéfgue wrgent. Puto antem llis fuccum fordidune guene fupris \diximws. car-
mis loco d matwra attributum Juilfe : atque meatibss latioribus tan-
quans inteftinis ant intéraneis wir,  Ceterum pare ea que Spomgie cantibus
‘adbarent eff tangwam folii petiolus, § quo velati collune guodelm gracileiin-
eipit ; detnde in Latitudinen eliff uficns capitic globume factr, Recentibus
wibil .5? Siffulofiene, bafitantque tamquam radicibus, Sxpersie emuyes propewre-
i meative conivedi latent : inferne verd quaierni ant aqieiari pakent, per quos
. Vv £
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cas [ugere exiftimaruns, From which Defcription, they feem 10 be a kind
of Plant-Animal that adheres to a Rock, and thefe fmall Jfibres or threads
which we have defcribed, feem to have been the Veilels which ( tis very
probable) were very much bigger whil'lt the Imr:fﬂr‘x were fill'd (as
he affirms )} with a mucous,pulpy or fefhy fubftance ; but upon the drying
were fhrunk into the bignels they now appear.

The texture of it is fuch, that I have not yet met with any other body
in the world that has the like, but onely one of a larger fort of Sponge
(which is prefery'd in the Mufeum Harveanum belon ing 1o the molt
Tiluftrious and moft learned Society of the Phyficians of Londen) which is
of a horney, or rather of a petrify’ fubftance. And of this indeed, the
texture and make is exaétly the fame with common Sponges, but onel
that both the holesand the fibres, or texture of itis exceedingly mug
bigger,for fome of the holes were above an Inch and half over, and the
fibres and sextare of it was bigg enou h to be diftinguithed calily with
ones eye, but confpicuontly with an ordinary (ingle Micrafcope, thele
indc:g, fcem'd to have been the habitation of fome Animal 5 and ex-
amining Ariffetle, 1 find a very confonant account hereunto, namely, that
he had known a certain little Animal, call'd Pimmothera, like a Spider, to
be bred in thole caverns of a Spongefrom within which.by opening and
clofing thofe holes, he infnares .mf catches the litrle Fithesy and in ano-
ther place he fays, That'tisvery confidently reported, that there are cer;
tain Moths or Worms that rcﬁdbc in the cavitiesof a Sponge,and are thers
sourithed : Notwithftanding all which Hiftories,1 think it well worth the
enquiring into the Hiftory and nature ofa SFOI‘IE;E, it feeming to promife
fome information of the Veflels in Animal fubltances, which (by reafon
of the folidity of the interferted flefh that is not eafily remov d, without
deftroying alfo thofe interfpers'd Vefiels) are hitherto undilcoverd 3
whereas hereina Sponge,the Parewchymajit feemsis but a kind of mucuus
gelly, which is very ealily and cleerly walh'd away. :

The reafon that makes me imagine, that there may obably be fome
fuch texture in Animal fubltances, is, that cxamining the texture of the
filamentsof tann’'d Leather, 1 find it to bemuch of the [ame nature and
ftrength of a Sponges and with my Microféopes 1 have oblesy’ many fuch
joints and knobs, as I have deferibed in Sponges, the fbresalio Jn the hol-
low of feveral forts of Bones, alier the Marrow has been remov'd, Lhave
found fomewhat to refemble this texture, though, 1 confelsy, I neveryet
found any texture exattly the fame, nor any tor cariolity comparabl

L8] it‘* § P e et
The filaments .of it are much (maller th::xthﬂfvhf&i,lk,'mdﬂim#
the Aicrofeope appear very neet as tranfparcili, nays fome parts of them
1 haveobiery'd much more. i R i -
Having examin'd alio feveral kinds of Mufbroms, 1Godetheir texture
to be fomewhat of chis kind, thatis, roconlitof an iuﬁn_i:ecbpﬂcﬁf
fmall filaments, every way contex'd and weren rogether, 10, 3510 Make
kind of cloth, and more partitularl ;, EXamining a plece € Tm:hmbg
(which isa kind of Jews-ser, of Mulhrom, growing bere in Exglazd allo,
on
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on feveral forts of Trees, fuchlias! Eldérs, Maples; Willows, b and is
cocommonly call'd by the name of Sprard s but thagwe meer 'with 1o bé
jold in Slmps:, ishn‘:i!gllr from hn;,'} o Sr.-'.h:) I foumd ie to be made of an
exceeding delicate ‘texture : For the fubftancerot it feels; and looks to
thenakied eye and may be ftrerch d any way exadtlylikie a very fine picce
of ChamoisLicather; orwall'd Leather: bur it isob “@mewhata browner
hew,and nothing neer {0 firong s but examining fr.avith my Microfcope;
1 found v of famewhat: another make then any kind of Leather ; for
wharéasbath: chamars, and all other kinds of Leather I have yet view'd,
confilt of an infinite company of Alaments, lomewhat like bufbes inter-
woven one withinanother, thae is,of bigger parts or {tems, asit were, and
fmaller branchings that grow out of them ; or like a heap of Ropes ends,
wlltrq\t‘mqh of thelarger Bopes by degrees feem o {plit or untwill, into
many-tmaflér Cords, and each of" thole Cords oo fmaller Eines, and
thofe Lines into Threads, ¢e. and thefe ftrangely intangled, or inter-
woven'one within anotheér 'y Theé texture of this Touch-wood ﬁ'::ms
more like thar of a Lock or o Flecee of Wool, for it confifts of an infinite
number of fnall filaments, all of them, as farr as [ could perceive, of the
fame higl'll:li like' thofe of a .['ij.mna_:\t.', bue that I:huﬁif;rmtmr of this'were
not a twentieth pare of the bignels of thofe of a Sponge 5 and 1 could not
iy Plﬂin!}r perceive their joihes, or their manner of inrtrwr,u"rng, lhnugh,
astarrasl was able to difeern with thar A rl‘fﬁ'ﬁprl !‘l;tuL_ | ﬂ:lpp:rrl: 1t Ho
have fonte kind of refemblance, but the joints are nothing neer o thick,
por without much trouble vifible,
i The hilaments [ could plainly enough perceive to be even,round, cylin-
drical,tranfparent bodies.and to crofs each other every way, that is, there
were not more feem'd volie borizomtally 'lht‘.‘t!p:‘rp:r.rdjme'.-:r{} and thware=
way, fothat it isfomewhat difficule to conceive how they thould grow
m thar manner. By tearing off a finall piece of ir, and looking on the
ragged edge, 1could among feveral of thofe flirer perceive fmall joints,
thatis, oneof thofe hairs fplit into two, each of the lime bignef with the
other our of which they feem'd to grow, but having not lately had an
opportunity of examining their manner of growth, [ cannot pofitively af-
furm any thing of them.

Butto proceed, The fwelling of Sponges upon wetting, and the rifing
of the Water in it above the furface of the Water that it rouches, are
both from the fame caufe, of which an account is already giveninthe
fixth Obfervation.

The fubftance of them indeed, has fo many excellent properties,fcatee
to be met with in any other body in the world, that I have often won-
dered that {o little ufe is made of it, and thole onely vile and fordid 5
ﬂtl‘l.‘_ain]}r, if it were well conlider'd, it would afford much greater con-
veniencies.

That ufe which the Divers are faid to make of ‘it , feems, if true,
very {trange, but having madetrial of i my felf, by diPl;li“ﬁ a [mall piece
of 1t in very good Sallet-oyl,and putting it in my mouth,and then keep-
ing my mouth and nofe under water,I could not find any {uch thing ; for I
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was a5 foon out of breath,as if Thad had no Sponge.nor could I fetch my
breath without taking in water at my mouth ; hut‘I am very apt to
think, that werethere 2 contrivance whereby the expir'd air might be
forc'd to pafs through a wet or oyly Sponge before it were again inlpir'd,
it might much cleanfe, and ftrain away from the Air divers fuligmous
and other noiforne {teams, and the dipping of it in certain liquors migh,

rhaps, o renew that property in the Air which it lofes in the Lungs,by
E:ing breath'd, that one {quare foot of Air mighe lalta man for refpirati-
on much longer, perhaps,then ten will now ferve him of common Air,

Obferv. XXI11, Of the curious texture of Sea-weeds.

Or curiofiry and beauty, I have not among all the Plants or Vege-
F tables Thave yet obferv'd, feen any one comparable to this Sea-weed
Thave here deferib’d, of which I am able to fay very little more then what
is reprefented by the fecond Figure of the ninth Scheme : Namely, chat
it isa Plant which grows upon the Rocks under the water, and increales
and fpreads it felt into a great tuft, which is nor onely, handiomely
hrm:i'd into feveral leaves, but the whole furface of the Plant iscover'd
over with a moft curious kind of carv'd work, which confilts of a tex-
ture much refembling a Honey-comb ; for the whole furface on both fides
is cover'd over with a multitude of very {mall holes,being no biggerthen
{fo many holes made with the point of a fmall Pinn, and rangd in the
peatelt and molt delicate order imnfinnb!c, they being plac'd in the man-
ner of a @uimcunx, or very much like the rows of the eyes ofa Fly, the
rows or orders being very regular, which way foever they are Dl:-[{rv'd :
what the texture was, as it apj,'::-ar'c! through a pretty bigg Magnigi:g
Microfcspe, 1 have here adjoind in the firlt Figare of the 14. & "
which round Area ABCD reprefents a part of the furface about one
cighth part of an Inch in Diameter : Thole little holes, which to the eye
look'd round, likefo many little fpots, here appear'd very regularly
fhapd holes, reprefenting almoft the thape of the fole of a round toed
fhoe, the hinder part of which, is, as it were, trod on or cover'd by the
toe of that next below itsthefe holes feem’d wall'd about with a very thin
and tranfparent fubftance, locking of a pale ftraw-colour ; from the edge
of which, againit the middle of cach hole, were iprouted out four fmall
tranfparent {traw-colour'd Thorns, which feem'd to proteét and cover
thofe cavities, from either fide two 3 neer the oot of this Plane, were
{prouted out feveral fmall branches of a kind of baltard Ceralline, curi-
oully branch’d, though fmall.

And to confirm this, having lately the opportunity of viewing the
large Plant (if I may fo call it) of a Sponge petrifyd, of which I made
mention in the laft Oblervation, 1 found, that each of the Branches or
Figures of it, did, by the range of its pores, exhibit juft fuch a tcxmlf.

the
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the rows of; pores crofiing ooe another, much after the manner as the
rows of eyesido which are deferib'd inthe o6.Sebewre ¢ Corallime alio, and
feveral forts of white Corel, 1 Lave with a Miergfeape oblery'd wery cu-
rioufly: (hap'd. And I doubt not, bur that he thar fhall olferve thefe
{everal kinds of Plants that grow upon Rocks, which the Sea fone-
times overflows, and thofe heaps of others which are vomited out of it up-
on the there, may find multicudes of litele Plants, and other bodies,which
like this willb afford very beautitull objelts for the Microfedpe 5 and this
Specimemhete iz adjoind onely to excite their curiolitics whi have ops
portunity of ohiferving to examine and colled what they find worthy
their nOTICE & for the 3{'3_, amaig rerrelirial b(chr:s, 1=allp a f'h}fﬁﬁi’.ﬁ_
mother, and affords as many Inltancés of ffestareons Fenerations as ci=

therthe Air or Earth.

e e ——— T e P Y e —_

Oblerv., XX 1V. Ofthe furfaces of Rolemaryy and other leaves,

His which is delineated within the circle ofthe fecond Figure of the

T4, Seheme, is a fmall part of the back or under fide of a leaf of
Rolemary, which I did not therefore make choice of, becaufe ithad any
thing peculiar which was not obfervable ‘with a Aficrgfeope in feveral
other Plants, but becaude it exhibitsat one view, ' i

Firft, a fmooth and fhining furface, namely, A B, which is a partof the
upper lide of the leaf, that by akind of hem or doubling of the leaf ap-
pears on this fide,  There are multitudes of leaves, whofe furfaces are
like this fmooth, and asit were quilted, which look like a curious quilted
bagg of green Silk, or like a Bladder, or fome {uch pliable tmnliip:m,m
ful;%m:e, full fruffed out with a green juice or liquors the furtace of
Rue, or Herbgrafs, is polifh'd, and all over indented, or pitted, likethe
Silk-worm's Egg,which I (ball anon defcribe ; the fmooth furfaces of other
Plants are otherwife quilted, Nature in this, as it were, exprefiing her
Needle-work, or imbroidery.

INext a downy or buthy furface, fuch as is all the under fide almoft,
appearing through the Aicrofcope much like a thicker of bufhes, and wich
this kind of Down or Hair the leaves and ftalks of multitudesof Vege-
tables are covered 1 and there {feems to be as grear a variery in thefhape,
bulk, and manner of the growing of thefe fecundary Plants, asI may call
them (they being, asit were, aPlant growing out of a Plant, or {ome-
what like the hairs of Animals) as there is to be found amongft fmall
fhrubs that compofe bufhes; but for the moft parr, they confift of fmall
Inn?n(nt parts, fome of which grow in the {hape of fmall Needlesor
BodKkins.as on the Thiftle,Cowag-cood and Nettle ; others in the form of
Car's claws.as in Cliders. the beards of Barley, the edges of feveral forts
of Grafi and Reeds, @ . in other,as Coltstoot, Rofe-campion, Aps, Poplar,
Willow, and almolit all other downy Plants, they grow in the form of
bufhes very much diverfify’d in each particular Plant. That which [ have

before
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before in the 19, Obfervation noted on Rofe-leaves, isofa quirediffer-
ing kind, and {eems indeed areal Vegetable, diftinét from theleafl
Thirdly, among thefe fmall bufhes are obfervable an infinite compa
of fmall round Balls, exattly Globular, and very much refembling Pearls;
namely, CCCC, ‘of thefe there may be multitudes oblerv'd in Sage,
and feveral other Plants, which I{uppole was the reafon why Arbanafiss
Kirchér fuppofed them ro be all cover'd with § siders Eggs, or young
Spiders, which indeed is nothing elle but fome ind of gummous exfu-
ation,which is always much of rir: fame bignefs. At firlt ight of thefe}
confels, 1 imagin‘d that they mighe have been fome kind of matrices,"or
nourifhing receptacles for fome  fmall Infedt, jult as I have found Oak-
apples, and multitudes of fuch other large excrefcencies on the leaves
and ather partsof Treesand fhrubs to be for Flyes, and divers other In-
fets, but obferving them to be there all the year, and fcarce at all to
change their magnitude, that conjelture feem'd not fo probable. Bue
what ever be the ufe of it, it affords a very plealant n-h_jcﬂ through the
Microfeope, and may, perhaps, upon further examination, prove very
luciferous.

Obferv. XXV, Ofthe flinging points and juice of Nextles, and
fome otber venomous Plants.

Nettle is a Plant fo well known to every one.as to what the appear-
A ance of it isto the naked eye,that it needs no deferiptionsand there
are very few that have not felt as well as feen it s and therefore it will be
no news rotell that a gentle and {light touch of the (kinby a Nettle,does
oftentime, not onely create very fenfible and acute pain, much like that
of 2 burn orfcald, but often alfa very angry and hard fiwellings and infla-
mations of the parts, fuch as will prefently rife, and continue fwoln di-
vers hours. Thefe obfervations, I {ay, are common enoughs but how the
pain s {o fuddenly created, and by what means continued, augmented
for a time, and afterwards diminifh'd, and atlength quite exltinguifh'd,
has not, that [ know, been explain'd by any.

And here we muit have recourle to our Microfcepe, and thae will, if
almoft any part of the Plant be looked on, ihew us the whole furface of
it very thick fet with turn-Pikes, or (harp Needles, of the {hape of thole
reprefented in the 15. Scheave and firlt Figure by A B, which are vifible
alio to the naked eye s each of which confifts of two parts very dillinék
for fhape, and differing alfo in quality from one another. Forthepare A,
is (haped very much like a round Bodkin,from B tﬂpcﬁr;% tillitendina
very fharp points it is of a fubftance very hard and (tiff, exceedingly
tranfparent and cleer, and, as I by many trials certainly found, is hollow
from top to bottom.

This I found by this Experiment, Ihad a very coavenient M}:m—
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fedpe with a fingle Glals which drew about half an Inch,this I had faiined
into a little frame, almoft like a pair of Speltacles, which I placed before
mine eyes, and fo holdiog the leaf of a Nertle ata convenient diltance
from my :]re,ldid firlt,with the thrulting of feveral of thele briltles into
my fkin, perceive that prefently ateer T had throft themin I fele the burn-
ing pain begin ; next [ oblervd in divers of them, that upon thrulting
my finger againt their tops, the Bodkin (if I may fo call it) did not in
the leaft bend, but I could perceive moving up and down within it a cer-
tain liquory which uponthruiting the Bodkin again(t its bafis, or bagg B,
I perceive to 1ife vowards the top, and upon raking away my hand,
I could fee it again fubfide, and (brink into the bagg s this [ did very
nﬁ:en, and faw this Phememreran a5 PJ:ﬁh as I could ever fee a parcel of
wrater afcend and defcend ina pipe of Glafs. Bur the bafis underneath thefe
Bodkins on which they were falt, were made of a more pliable fubltance,
and looked almoft like a littde bagg of green Leather, or rather refem-
bled the (hape and furface of a wilde Cucumber, or ewewnveris afinimi,
and [ could plainly perceive them to be certain little bagps, bladders,or
receptacles EE![ of water, or as I ghels, the liquor of the Plant, which was
ifonous, and thofe fmall Bodkins were but the Syringe-pipes; or Gly-
er-pipes, which firfi made way into the fkin, and then ferved to convey
that poifonous juice,upon the prefling of thofe little baggs. into the in-
terior and fenfible parts of the fkin,which being fo difcharg'd, does cor-
rode, or, asit were, burn that patt of the fkin it touches 5 and this pain
will imes laft very long, according as the imprefiion is made deeper

The other parts of the leaf or irfice of the Nettle, have wery little
conliderable, but what is common tomolt of thefe kinds of Plams, as the

nefs or indenting, and hairinefs, and other roughnefics of the fur-
face or ont-fide of the Plant, of which I may {fay more in another place
As 1 hall likewile of certain linle Fn:[t cleer Balls or Apples which1
have obferied to ftick tothefides of thele leaves, both onthe upper and
under fide, wery much like the fmall Apples which Thave often obferv'd
to growanthe leaves of an Oak call'd @ak-apples which are nothing b
the Matrices of an Infeft, as Iellewhere hew.

The chief thinfz therefore is, how this Plant comes, by fotlight a touch,
to create fo great a painsand the reafon of this feems to be nuthlrlg eliebue
the corrofive penctrant liquor contain'd inthe fmall baggs or bladders
upon which grow out thofe fharp Syringe-pipes, as 1 before noted 5 and

' to this, is the reafon of the pain created by the fting of a

Bee, Walp; chr. asl ellewhere thew: For by the Deart,which is likewife a

ipe,itmadea paflage into the fkin, and then by the angerof the
glp,-i:hi: gally poifonous liguarinje€ted 5 which being admitted among
the fenfibleparts, abd fo mix'd withthe humours or ffagmating juices of
that pirt,, does: create an Ebullition perhaps, or effervefeens, as isufually
oblerv'd in \the mingling of two differing Chywical faline liquors, by
which mieans the parts %rcum fwell'd; hard, and very painfull ; for
thereby thie nerveus and fenfible parssareaotonely (reteh'd and lIj?t-r:mj

: eyon
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beyond their natural #ose, but are alfo prick'd, perhaps, or corroded by
the pungent and incongruous parés of the intruded liquor.

And this feems to be the reajon, why Aqua fortiz, and other faline li-
quors, if they come to touch the fenfitive parts, as in a cut of the fkin,
or the like, 3n fo violently and intollerably exerseiate and rorment the
Patient. And 'tis not unlikely, but the Inventors of thar Diabolical pra-
ttice of poifoning the points of Arrows and Ponyards, might receive
their firit hint from fome fuch Inftance in narural contrivances, as this of
the Nettle : for the ground why fuch poifon'd WHI:W kill fo infallibly
as they do, feems no other then this of our Nettle's {tinging ; for the Pon-
yard or Dart makes a paflage or entranceinto the fenfitive or vital
of the body; whereby the contagious fubftance comes to be diflalv'd by,
and mix'd with the fluid parts or humours of the body,and by that means
fpreads it f€lf by degrees into the whole liquid pare of the body; in the
ame manner, as a few grains of Salt,put into a great quantity of Water,
will b].' de rees i fufe it {elf over the whole.

And thisI take to be the reafon of killing of Toads, Frogs, Effs, and
feveral Fithes, by ftrewing Salt on their backs (which Experiment was
[hewn tothe Reyal Society by a very ingenious Gentleman, and 2 worthy
Member of it) tor thole creatures having always a continual exfudation,
as it were,of |limy and watry parts.{weating out of the pores of their flkin,
the faline particles, by that means obtain 3 vebicle,which conveys them in-
to the internal and vital parts of the bady.

This feemsalfo to be the realon why bathing in Mineral waters are
fuch foveraign remedies for multitudes of diftempers, efpecially chroaicaly
for the liquid & warm vebicles of the Mineral particles,which are known
to be invery confiderable quantities in thofe healing bathe by ¢he body's
long [tay in them, do by degrees fteep and infinuare themiclves into
pores and parts of the fkin,and chereby thofe Mineral particleshave their
waysand paflages open'd to penctrate into the inner parts, and mingle
themfelves with the fagmant juices of the feveral parts 5 befidess
thofe offenfive parts which were united with thole fagment juices, and
which were contrary to the natural conftitution of the parts,and fo be-
come irkfome and paiufull to the body,but could not be difcharged, bes
caufe Nature had made no provifion for fuch accidental mifchiefs, are, b
means of this foaking, and filling the pores of the fkin with aliguer, :.E
forded a paffage through that %iqunr that fills the pores: irito the am-
bient fluid, and thereby the body comes to be dikcharged. : f2id s 1

So that 'tis very evident,there may be a good as wellas mﬂﬁim
tion of this Principle. |And the ingenious Invention of that
?trlun_. Doltor Wrew, of injecting liquors into the veins of anAnimal,
cems to be reducible to this head : T cannot {tay, nor is this :ﬂm,tu
mention the feveral Experiments. made- of this kind by the incom-
parable Mr, 2oyle, the multitudes made by the lately mention'd Phpfician
Doctor ¢lark, the Hiftory whereof, as he has been pleas'd o commu-
nicate to the fiopsl Secicty, fo he may perhaps be prevail'd withto make
publique himiclt: Bucl fhall rather hint, that certainly, if this Principle

Were
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weré well copfider'd there might, befides the further improving of Bath:

.ing and Syringing into the veins, be thought on feveral ways, wherchy
{everal obitipate difteropers of a humane bod y,fuch as the Gour,Praplie,
Stone, €he, might be malier'd, and expell'ds and good men might make
1!%‘@&1 'l![.'ﬂ' inr, as evilmen have nw..‘.u a pet“ftl‘l.;.} .HH.I Diabalioal,

And thar the Alling of the porcs of the fkin with lome Huid 2ebick, i
of no fmall efficacy towards the preparing & pollage for leveral kinds of
penetrint juices, and utber diliofuble bodies, 1o infinuare themiclves
withinthe ikin, and into the fepfivive parts of the bady, may be, I think,

ov'd by an Inltance given us by Sclowine, inthe 26, Chapter of the

cond Beok of his Obfcrearions , which containing a very remackable
,'Sm?- [ have here trantorib'd ¢ Cawe Cheorglopnde 2igri redices (fays he)
apicd Tagum .?Arfm.l';rm Livadochorio aumcupaliem ¢rui CNrSTENEN, pl'a.-rja_.vi
Graci € Tarer ﬁmf.if.mm veperkal -:Hrfﬂ' EFNEraEL, €1 LT j;{ﬂl'f-#ﬂihﬂj:"-
cabaming, & filo trajicichamus wt focilive exficcari pofemt, Turce jn o wes
£o0ie oocupates #es videntes, _ﬁh;hnr e vacdicer iraidaye oy Jeeard, valwe-
rimt s aboowne fummns gt sfins, & omwes fudprd weaderint. guicwngee
gans racicess aciribus fra averant (udevengne abfierferant, awt facion dis
gty fﬂ'pjrrn:, tautam prurigingm iis lock guos attigerans pafica fomforut,
ut adduri videremtur, Chamalonis emjo wigri vadix ¢e vivenie pollet. ut ens
ti applicatd ipfam adeo inflaswet, wt nev fgwilla, nee wrtica slie centeffong
partéitaadurent 1 A1 priviga mow adve celeriter Jefu prodit. Toff wmaxe gut als
teram porra boram, finguli wariis facies lociv cuties ddeg ixflanmmatary bas
beve capivns wi to1a farguines widerctur, a1que G0 Wagis cam confricabas
wr dawta magis excitabatur prorigo. Fonti alfidebanens fub platanoaigue jpui-
tie pro ndicre babebamue € ridebansps : 2t dawdens i3 plurimion iwdignati
ﬁ#l‘, o lﬁgﬁ‘teﬂfﬂ#ﬂ paraqhan ¢ xperfod dali virtpig fam _FJ'.-IH-‘#J‘;-'}'.FJ.':'?I.E,
band dulae wmeale mos wll’.!:ﬁt#.l. Atiamen woftra .:_ra'.rg'._.':;'.:' ;';'.r:r ab sl _.‘.:.'r'.":-
s ACCEP o i radieme incommods wes affelion m.arf‘n'rn'm. Adirung fang guod
in tamtillo radice pame ingentems efficaciara :.rq'r'.ru pialp experti fumns, ;

Bywhich oblervation of his,it icems maniteft.that their being all coyver'd
with fweat who gather'd and cut this rooc of the black Chasmlean Thiltle,
was the great reafon why they fuffer'd that inconvenicpee, for it leems the
like circum{tance had not been before that noted, nor do [ find any men-
tion ufﬁ.lchaftc-ffna belonging to this Vegetable in any of the Her-
bals I have at prefent by me. '

1 could pive very many Obfcrvations which 1 bave made of this kind,
whereby 1 Eavc found that the belt way to get a body 1o be infinuated
into the fubftance or infenfible pores of another, is huft, tofinda fuid
sebicle that has fome congruiry,beth to the body to be infinuated and to
the body into whofe pores you svould have the other copvey 'd. And jn
this Principle lics the great myfiery of ftaining feveral forts of bodics, as
Marble, Woods, Bones, €. and of Dying Silks, Cloaths, Wools, Fea-
thers, €c. But thefe being digreflions, I (hall proceed to

Obferv. X X V 1. Of Cowage,and the itching cperation of fame bodies.
Hereisa certain Dowa of 2 Plant brought from the Eafi-fndies,calld

commonly, though very improperly, ﬂ;r-rhﬁ; the reafon of which
miliake
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miftake is manifelt enough from the defeription of it,which Mr. Parkinfon
fets downiin his Herbal, Tribe X1. Chap. 2. Pbafiolus filiqua birfuta 5 The
hairy Kiduey-bean, called in Zurratte where it grows, Coubage : We have had
(fayshe) another of this kind braught ws ont of the Eaft-Indies, which bei
planted, was in foew like the former, but came wot 1o p-:-_{i:ﬂ.r'm, the wmkindly
[eafor not fuffering it to fhew the flower 5 but of the Cods that were browght
ﬁm were jm.;ﬂeflf.fmﬂer, and roumder then the Garden hinds, others o
lomger, aned many growing together, & it were in clufiers and cover'd all over
wwith a broven fhort bairinefi, fo fine, that if any of it be rabb'd, or fall omthe
back .p_lf';:p_r.u F;umf: or ather Femder parits -:f.l.!l(‘ skin, it poill ¢ 4 @'ud.pf
itching, but ot flrong, wor long induring, but palfing quickly aveay, without

either danger or harws 5 the Beanswere maller then ordinary, andof ablack ~

Shining colowr.
Having one of thefe Cods given me by a Sea-Captain, who had fre-
quented thofe parts, Ifound it to be a fmall Cod, about three Inches
long, much like a fhort Cod of Fremeh Beans, which had fix Beans inir,
the whole furface of it was cover'd over with a very thick and (hini
brown Down or Hair, which was very fine, and for its bignets ftifis
taking fome of this Down, and rubbing it on the back of my hand, 1
fnuni’\-cr}-]itrlc or no trouble, only I was fenfible that feveral of thefe
little downy parts with rubbing did penetrate, and were funk;, or fluck
pretey deep into my fkin. After T had thus rubb’d it for a precty while,
I felt very little or no pain, in {0 much that 1doubted, whether it were
the true Couhage 5 but whil'lk [ was confidering, [ found the Down begin
tomake my hand itch, and infome places to fmart again, much like the
ftinging of a Flea or Gnat, and this continued a pretty while, fo that
degrees I found my fkin to be fwell'd with lictle red pultules, and to
Jook as if it had been itchie. But foffering it without rul:ﬁ:ﬁ.ngﬂr ferarch-
ing, the itching ticklin E.‘I.i:l“: quickly grew languid, and withinan hour
I felt nothing at all, and the little protwberancies were vanifh'd.

The caule of which odd Phesomenon, 1 fuppole to be much the fame
with that of the (tinging of a Nettle, for by the Microfcope, I difcover'd
this Down to confift of 2 multitude of fmall and {lender conical bodies,
much refembling Needles or Bodkins, fuch as are reprefented by A B.
C D. EF. ofrhefirlt Figure of the XV Schemre; thattheirends AAA,
were very tharp, and the fubftance of them {tiff and hard, much like the
fubftance of feveral kinds of Thorns and crooks growing on Trees. And
though l]lr:z appear'd very cleer and tranfparent, yet I could not per
ceive whether they were hollow or not, but to me they appear'd
like folid tranfparent bodies, without any cavit}r in them; whether,
though they might not be a kind of Cane, fill'd with fome tranfpa-
rent liquor which washardned (becaufe the Cod which I had was very
dry) [ was not able to examine.

ow, being fuch ftiff; (harp bodies, it is eafie ro conceive, how with
rubbing they might eafily be thrultinto the tender parts of the skin,and
there, by reafon of their exceeding finenels and drnef, not create
confiderable trouble or ﬁ:ﬁn,_ tili%}f remaining in thole places moiftned
with the humours of the body, fome cauftick pare {tickiog cn them, or
refiding




refiding within them mighe be difiolv'd and mix'd withthe ambient juices
of that place, and thereby thole flires and tender parts adjoyning be-
come affefted, and as it were ¢orroded by its wheénce, while that adki-
on lafts, the pains created are pretty {harp and pungenr, though (mall,
whichisthe eflential property of an itching one. '

: “That the pain alio caufed by the ftinging of a Fled, a Gnat, a Flie, a
Walp, and the like, proceeds much from the very fame caufe, I elfewhere
intheir proper placesendeavourto manifelt, The ftinging alfo of thred
Horf-hair, which in meriment is often {trew'd between the (heets ofa Bed,
feems to proceed from the fame caule,

Oblerv. XX V11, Of theBeard of a wilde Oat, and the ufe that
may be made of it for exbibiting always to the Eye the temperature
of the Air, as todrinef3 and moiflure.

THis Beard of a wild 0at, isa body of a very curiousiirutture though
to the naked Eyeir appearsvery {light, and inconfiderable, it being
only a fmall black or brown'Beard or Briftle,which grows out of the fide
of the inner Husk that coversthe Grain of a wild 0arsthe whole lengdh of
it,when put in Water, fo that it may extend it felf toits full len h.isnot
abovean Inch and a halfandfor the moft part fomewhat thorter,but when
the Grain is ripe, and very d?'., which isufualy in the Moneths of Faly,
and Auguft, this Beard isbent fomewhat below the middle, namely,about
& from the borrom of it, almoft to a right Angle, and the under part of
it is wreath'd lik a With 5 the fubftance of it is very brirtle when dry, and
it will very eafily be broken from the husk oo whichir grows.

If tuke one of thefe Grains, and wet the Beard 1n Water,you will

efently fee the fmall bended top to turn and move round, asif it were
enfible; and by degrees, if it be continued wet enough, the joint or knee
will ftreighteniit felf; and if ic be fuffer'd to dry again, ic will by degrees
move round another way, and at length hcndg again into its former

Ie.

Ifit be view'd with an ordinary fingle Adicrofiepe, it 'will appear like
a fmall wreath'd Sprig, with two clefts; and if wer as betore, and
then look'd on with this AficrofEepe, it will appear to unwreath it felf,
and by degrees;to ftreighten its knee, and the two clefis will become
fireighe, and almolt on oppofite fides of the fmall cylindrical body.

l'_l'gix be continued to Er: look'd a little longer witha Adierofeape, it
will within a little while begin to wreathit felf again, and foon after
return to its former pofture, bending it {elf again neer the middle, into
a kind of knee or angle.

Several of thofe bodies [ examin'd with larger Affcrofiapes, and there
found them much of the make ofthofe two loog wreath'd cylinders de-
lineated in the fecond Figure of the 15. Schese, whichtwo cylinders re=

X prefent
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prefent the wreathed part brokeninto two pieces.whereof the end ABis
to be fuppos’d to have join'd tothe end CD, fothat EA CF does repre=
fent the whole wreath'd part of the Beard, and E G a{mall prece ol the,
upper part of the Beard which is beyond the knee, which as I had not
room to infert, [0 wasit not very confiderable, either for its form,or any
known property ; but the under or wreathed part is notable for both:
Asto its form, it appear'd, if it were look'd on fide-ways, almofk likedf
Willow, or afmall tapering rod of Hazel, the lower or bigger halfof
which onely, is twifted round feveral times,infome three, in others more;
in others lefs, according to the bignefs and marurity of the Grain.on
which it grew, and according to the drinefs and moifture of the ambient
Air, as I{hall hew moreat Jarge by and 1?

The whole outward Superficies of this Cylindrical bedy is curioull
adorned or fluted with little channels, and interjacent radges, ar lietle
protuberances between them, which run the whole length of the Beard,
and ‘are freight where the Beard is not twilted and wreath'd where itis,
jult after the fame manner : each of thofe fides is befet pretey thick with
{mall Brilles or Thorns, fomewhat in form refembling that of Pereapimes
Quills, fuch as # 242 in the Figure 5 all whole points are diretted like
fomany Turn-pikes towards the fmall end or top of the Beard, which'is
the reafon, why, if you endeavour to draw the Beard between your fins
gers the contrary way, you will find it to ftick, and grate, as it were,
againlt the {kin. :

The propartion of thefe (mall conical bodies #2424 to that whereon
they grow, the Figure will fufficiently (hew, asallo their manner of grows-
ing, their thicknels,and neernefs to each other, as, that towards the root
or bottom of the Beard, they are more thin, and much (horter,infomuch
that there is ufually left between the top of the one, and the bottom of
that next above it, more then thelength of one of them, and that to-
wards the top of the Beard they grow mare thick and clole (though
there be fewer ridfses) fio thar the root, and almolt halfthe upper are
hid by the tops of thole next below them.

I could not perceive any trasfverfe pores, unlefs the whole wreath'd
part were feparated and clett,in thofe little channels,by the wmthi:jginn
to fo many little {trings as there were ridges, which was very difficult ta
determine 3 but there were inthe wreathed part two very conlpicuous
channels or clefits, which were continued from the bottom F tothe el-
bow E H,or all along: the part which was wreath'd, which feem'd to.dis
vide the wreath'd Cylinder into two parts, a bigger and a lefs; the bigger
was that which was at the convex fide of the knee, namely, on thefide A,
and was wreath'd by QOOQQQ; this, as it feem'd the broader, fo
did ir alfo the longer, the other P P PP P, which was ufually pur'd o
wrinckled in the bending of the knee,as about E, feem’d both the fhortex
and narrower, fo that at firft I thoughe the wreathing and unwreathing
of the Beard might have been caus'd by the fhrinking or (welling, of that

art 5 but upon further examination, fgund that the clefis, KK, EL,wm
uft up with a kind of Spongie fublftance, which, for the moft pare, was
very




Very conlpicucus neer the knce, as in'the eleft K, whed. the:Bed ridams
dry 3 lipon the difcovery of which, | begun co think, thar ivivasuponthe
{welling of this porous pith uper the accel ofmoiifureorwaror ':i*n_- the
Beard being made longer fnnthe midib,was frreighetediand by vhe ks
ing o fubfiding of the parts of thar Spongic fubfiande teuevhér; when!
the water or moilbure was exhalid: of dried, the picty op middde pares
growing (horter, the whole became twifted, 1 [l v {
- Butthis] cannot be politive in, for upon curting the wieh'd part in
manyplaces cranfverily, 1 was not & well favidy o with thethape and:
mannerof the poces of the. pith 5 for looking on thefe tranfverfe Sedtions:
with @ very good Miorefcape; | found thae | 'chio ehds of -chale trani
verfe Seftions appear'd miuch of the manner of ithe third Figure of the
¥5.deherte ABCFE; and themiddie orpith CC, feern'd very full of
indeed, but all ofthem Eem'd to o the long-wiys g

ThisFigure plainly enough (hews inwhar manict thofe clefts) K and L
divided rhewrnth'r.[ C}rlindcr IO o uncaual parts, and oMo ofwhae
kind of fubitance che whole body confifts ; for by curting the fame Beard
raomany plices, with wanfverle Sedtions, I found: much the fame ap-
pearance with this cxprefs'd 5 fo that thofe ports feem o run, asin moft
other fuch Cany bedics, the whole length of ir.

The clefisof this body KK, and L1, feem'd {asis alo esxprefsd in
the Figure) to wind very qddl}r 0 the inner part of the wreathy and
infome parts of them, they feem'd fruffed, as it were, with that Spomgie
{ubftancey:which I jult now deferibed. -

This fo addly conftitured Vegerable fubftanée; is firft (that Fhave
met with) takennoticeof by Baptsfla Porta, in his Natural Magick, asa
thing known to children and Juglers, ‘and it has beencall'd by fome of
dmlEla& named perfons, the better to cover their cheat, thelegof an
Arubiam spicler, orthe Legg of an inchanted Egypriva Fly, and his been
nfed. by them to make a imall Index, Crofs, or thelike, tomove round
n;:_'nnrd the wetting of it with a drop of Water, ;id muttering ceseain
words.

But the ule that has been made of ir, for the difcovery of the variaus
conffitutions of the Air, as to drinefs and moiftnels, is incompatably
beyond any other 5 for this it does 1o admiration : The minner of con-
triving it fo, as to perform this great effeét, is onely thus:

. Providea'good large Box of Ivory, about four Inches over] and of
what depth you fhall judge convenient (according to your inrention
dmakjngngnfcnc, twasthree,or more of thefe finall Beards,ordered in
the manner which I fhall by and by defcribe)let all the fides af thisBox be
turned of Batket-work (which here in Zoadon iseafily encughprocur'd)
full of holes,in the manner almolt of a Lettice, the bigger, or more the
holes are;the better.that fo the Air may have the more free paffagie rothe
inclafed Beard,and may the more eafily pafs through the Inftrument 5 it
will be better yet,though not altogether o handiom.if mftecd of the Baf-
ket-work onthe fidesof the Box.the bortom and top of the Box be join'd
togetheronely with three or four fmall Pillars, afters the manwer ;_:;.-Pnz
lentex
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fented inthe 4.Figure of the 15. Scheawe, {}r._,if}‘mlinrcnd to make nfe of

many of thefe fmall Beards join'd together, you may have a fmall long i
Cafe of Ivory, whofe fides are turn'd of Bafket-work, full of holes; which |
mav be ferew’d onto the underfide of a broad Plate of Ivory,onthe other
fide of which is to be made the divided Ring or Circle, to whith divifi-
onsthe pointing of the Hand or Index, which ismoved by the conjoin’d
Beard, may fhew all the Afimute variations of the Air. }

There may be multitudes of other ways for contriving this (mallInftru- |
ment, foasto produce this cffeét, which any one may, accordingto his
peculiar ufe, and the exigency of his prefent occafion, ealily enaugh con-
triveand take, on which 1hall not therefore infift. The whole mamper of
making any one of them isthus: Having your Box or frame AABGE, fitly
adapted for the free paffage of the Air through it,in the midit ofthe bor-
tom B B B, you mufthave a very fmall hole C, into which the lower end of
the Beard is to be fi'xd the upper end of which Beard « b.is to pafs through
a fmall hole of a Plate, ortop A A, if you make ufe onely of a fingle one,
and on the top of it ¢, is to be fix'd a fmall and very light Index f g, made
of a very thin (liver of a Reed or Cane 3 butif you make ufe of twoor
more Beards, they muft be fix’d and bound together, either with a ve
fine piece of Silk, or with a very fmall touch of hard Wax, or Glew,whic
is better, and the Index fg, isto be fix'd on the top 'of the Emnd,,dﬁrd, .
or fourth in the fame manner as on the fingle one.

Now, becaufe that in every of thefe contrivances, the Frdex fg, will
with fome temperatures of Air, move two, three, ormore times round,
which without fome other contrivance then this,will be difficult to diftin-
guifh,therefore I thoughe of this Expedient : The Index or Hawd fg, be-
ing raisd a pretty way above the furface of the Plate AA, fixinata
little diftance from the middle of ita mall Pin &, fo asalmoft to touch
the furface of the Plate A A, and then in any convenient place of the
furface of the Plate,fixa fmall Pin, on which putonafmall pieceof Paper,
or thin Paft-board, Vellom, or Parchment, made of a convenient cize,
and fhap'd in the manner of that in the Figure exprelSd by i &, fo
that having a convenient number of teeth every turn or return of the
Pin 4, may move this fmall indented Circle, a tooth forward or back-
wards, by which means the reeth of the Cirele, being mark’d, it ‘will be
thereby very eafie to know certainly, how much variation any change
of weather will make upon the fmall wreath'd body.  In the making of
this Secundary Circle of Vellom, orthe like, great careis tﬂb:Ed,t at
it be made :1.:{1:::~|:iirl§1 light, and to move very eafily, for otherwile a fmall
variation will fpoil the whole operation. - The Box may be made of Brafs,
Silver, Iron, or any other fubitance, if care be taken to make it open
enough, to let the Air have a fufficiently free accefs to the Beard.

Index alfo may be various ways contrived, fo asto (hew both the number
of the revolutions it makes, and the Adinxte divifions of each revolution. |

I have made feveral trials and Inftruments for dilfcovering the drinefs
and moifture of the Air with this lictle wreath'd body,and find it to vary
exceeding fenfibly with the lealt change in the conftitution of the Air, as
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todrinefs and moilture, fis that with onc breathing upon-it, Thate made
i"t uﬂ[ﬁ'iﬂ-ﬂ WIJU!'I:I}DLHI: -Hl'li'[ the Trdex or Hawd 1].:2_: hew'd or Fn:;.inn’_-[,E red
various divifions on'the upper Face or Ring of the Inftrument. acdording
as it was carried necrer :m:[ neerer-toithe fire; or ‘asiche heat of the Sun
increaled upon ir.

Other trials Thave made with Gur-ftrings.burfid them nothing neer
fo fenfible; though they' alfo may be fo contrivid as 1o exhiliie: the
changesof the Air, as to drinefs and mailture. both by theirfirerching
and fhrinking in length, and ulio by their wreathing and unwreathing
themielves 5T.m1: thefe are pothing neer iy cxact or o tenderyforitheir va-
rying property will in 4 little time change very much, But there are o
verdl other Vegerable fubitances that are much more fenfible then even
this Beard of a wilde Ours fuch 1 have found the Beard of the feed of
Mulk-ﬁ;r:l'é, Or Geranii srofeckatmer, and thofe of other kinds of Crames-
kil feeds, and the like. Bur always the fimaller the wreathing fubftance
be; the more fenfible is it of the mutations of the Air, a conjedture at
the reafon of which 1 {hall by and by add.

Thelower end of this wreath'd Cylinde; being ftuck upright ina little
foft Wax, fothat the bended part or Zadex of it lay berizontal, Thave
obferv’d it always with moifture to unwreath it felf from the Eaft (For
inftance)by the South to the Weft,and foby the Northto the Eaft again,
moving with the Sun (us we commonly fay) and with heat and drouth
to re-twilt, and wreath it felf the contrary way, namely, from the Ealfl,
(for inftance l}y the North'to the Welk, and {6 omtards,

The caufe of all which Phemomena, lcems to be the differing texture
of the parts of thefe bodies, each of them (efpecially the Beard of a wilde
Oat, and of Aesk-grafi feed ) feeming to have two kind of fubita NCCs,0ne
that is very porous,loole,and fpongie,into which the watry lteams of the
Air may be very eafily forced which will be thereb y iwell'd and extend-
ed in its dimenlions, jult as we may obferve all kind of Vegetable fub-
ftance upon fteeping in water ro fwell and grow bigger and longer. And a
fecond thae is more hard and clofe,into which the water can ves y little,or
not at all penetrate, this therefore retainin always very neer the fame
dimenfions, and the other ltretching and {brinking, according as there
ismore or les moilture or water in its pores, by reafon of the make and
thape of the parts, the whole body mult necefiarily unwreath and
wreathit felf.

And upon this Principle, itis very eafie to make feveral forts of con-
trivances that thould thus wreath and unwreath themielves, either by
heatand cold, or by drinefs and moilture, or by any greater or lefs foree,
from whatever caufe it proceed, whether from gravity or weight, or
from wind which is motion of the Air, or from fome ipringing body,
or the like.

Thisyhad I time, I hould enlarge much more upon ; for it feems to me
to be the very firlt footltep of Semfation, and Animiate motion, the mofk
plain,fimple,and obvious contrivance that Nature has made ufe of to pro-
duce a motion, next to that of Rarefaction and Condenfation by ]'Lr_'a':;
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and cold. And were this Principle very well examin'd, [ am veryapéto
think, it would afford us avery great help o find out the Mechanifon
of the Mulcles, which indeed as farr as | have hithérto been able to ex-
amine, feems to me not fo very perplex as one might imnfjnt,tf ially.
upon the examination which I made of the Mufcles of Crabs,Eobfférs;and
feveral forts of large Shell-fifh,and comparing my Obfervations on them,
with the circumftances I obfery'd in the muicles of rerrelirial Animals.
Now, as in this Inftarice of the Beard of a wilde Oat, we fee thereis

nothing elfe rcctﬁiit: to make it wreath and unwreath it [elf; and to
ftreighten and end its knee, then onely a little breath of meiit ordry
Air, or a fmall afome almoft of water or liquor; and a lietle heat to make
it again €vaporate 3 for, by holding this Beard, plac'd and fix'd as L be-
fore direéted, neer a Fire, and dipping the tip ot a fmall fhred of Pa

in well re€tify’d fpiric of Wine, and then touching the wreath'd C;z:
drical part;you may perceive it to untwilt it felfs and prefently again,u
on the svolation of the fpirit, by the great heat, it will re-twift it fe f
and thus will it move forward and backwards as oft as you repeat the
touching it with the [pirt of Wine 3 fo may, perhaps, the Ihrinlsjngk:zg
relaxing of the mufcles be by the influx and evaporation of fome ki
of liquor or juice. But of this Enquiry 1 fhall add more cliewhere.

i e ——m e — L —

Obferv. XXVIIL. Ofthe Seeds of Venus looking-glaf3, or Corn
Violet.

Rom the Leaves, and Downs, and Beards of Plants,we come at laftro

the Seeds ; and here indeed frems to be the Cabinet of Nature;where-
in are laid upits Jewels. The providence of Nature about Vegetables,ism
no part manifefted more,then in the various contrivances about the feed
nor indeed is therein any part of the Vegetable fo curious carvings, and
beautifull adormments, as about the feed 3 thisin the larger forts of feeds
s molt evident to theeyes nor is it lefs manifelt throu the M k
inthofe feedswhoe fhape and ftruture, by reafon o their
eye is hardly able to diftinguilh.

OF thefe there are multitudes, many of which Lhave obferv'd through
a Adicrofcope, and, find, that they dn:?nr the moft part, every one afford
exceeding pleafant and beautifull objecs. For befides thole that have
various kinds of carv'd furfaces, there are other that have fmooth and
perfeétly polifh'd farfaces, others a downy hairy furfaces fome are
coverd onely witha fkin, others with a ki of fhell, others with both,
a5 is obfervable alfo in greater feeds.

OF thefe feeds] have onely defcribed four forts which may lerveasa
Specimen of what the inquifitive obfervers are likely 1o find among the
reft. The firlt of thefe feeds which aredeforibed in the 1. Schese, are
thofe of Corn-Violets, the feed is very fmall, black, anitd fhining, and, vo
the naked tye, looks almoft Jike a very fmall Fleas Bav throughthe
Microfcope
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AMicreftape, it appearsa large body, cover'd witha tough thick and bright
refleéting (kin very irregularly (hrunk and pitted, infomuch. that itisal-
moft an impoflibility to find rwo of them wrinkled alike, fo greatavas
ricty may there be even in chislietle feed.

. This, though itappear'd one of the moft promifing feeds for beauty to
the naked eye,yet through the Aicrofcope itappear'd buta rude mifhapen
feed, wlﬁch[tl{rr:ﬁ:rc fn:w, that I might therebymanife(t how unable
we are by the naked eye to judge of beaureous or lef curious micrafapi-
cal Objetts ;s cut ring ome of them infunder, | oblerv'd themrobe All'd
witha greenifh yellow pulp, and to have a very thick hulk, in propors
tion to the pulp.

R S A AL LR — m s e me e e e

Obferv. XX1X. Of the Sceds of Tyme.

THcﬁ; retty fruits here reprefented, in the 18 Svheme, are nothing
elfe.bur nine feveral feeds of Tyme s they areall of them in differ-
ing pofture,both asto the eye and the light s hor are they all of them ex+
:fflyui'thr: fame (hape, there being a great variety both in thebulk and
figure of each feed 5 but they all agreed in this,thar being look’d on with
a Microfcape, they each of them exadtly refembled a' Lemmon or Orange
dry'ds and this both in fhape and ‘colour. Some of themare a lictle
rounder, of the fhape of an Orange, as'A and B, they have each of
them a very confpicuous part by which they were juin'd to their lirle
ftalk,and one of them had a little piece of {talk re maining on  the:oppo+
fite fide of the feed, you may perceive very plainly by the Figureis very
co and prominent, as is very ulialin Lemmons, which prominencies
are exprefs'd in D,E and F.

feem’d each of thein a little creas'd orwrinckled, ‘but E was
very conlpicucully furrow'd, asif the inward make of this feed had been
fomewhat like that of a Lemmon alfo, but upoh dividing feveral 'feeds
with a very fharp Pen-knife, and examining them afterward, I found
their make to be in nothing but bulk differing fromthat of Peas,that isto
havea pretty thick coat,and all the reft an indifferent white pulp, which
feem'd very clofe 5 o that it feems Nature does not very much alter het
method inthe manner of inclofing and preferving the vital Principlein
the feed, in thefe very fmall grains, from that of Beans, Peas, &

The Grain affords a very pretty Object for the Aicrofape, namely, a
Difhof Lemmons plac'd in a very little room 3 fhould a Lemmon or Nut
be proportionably magnify'd re what this feed of Tyme is,it would make
it appear as bigg asa large Hay-reek and it would be/no grear wonder to
fee Homers Hiads, and Homer and all, cramm’d into fuch a Nue-fhell. We
may perceive even in thefe fmall Grains, as well as in greater, how curl-
.ousand carefull Nature is in preferving the feminal principle of Vege-
table bodics, in what delicate, firong and moft convepient Cabincts
i ¥ lays
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Liys theri and clofes them in a pulp for their fafer prorection from ot
ward dangers, and for the fupply of convenient alimental juice, when
the heat of the Sun beginsto animate and ‘move thele lirtle amtomatoms
or Engines;_asiffhe would,from the ornaments wherewith fhe hasdecke
thefe Cabinets, hint to” us, that in them fhe has laid her Jewels
and Mafter-pieces.  And this, ifwe are bue diligent in obferving, we
fhall find her method throughout. There is no curtofity in the Elemental
kingdon, if T may fo call the bodies of Air, Witer, Earth, that are com-
parablé in form to thofe of Minerals; Air and Waeer having no forma
all, imléfs a potentiality to be form'd into Globuless and the clods and
yparcels of Earth are all irregular, whereas in Minerals (he does begin to
Geometrize, and practife, as 'twere, the firlt principles of Adechanicks,
fhaping them of plain regular figures, as triangles, fquares, €. and fe-
tracdrons, cubes, @c. But none of their forms are comparable to the
more compounded onesof Vegetabless For here fhe goesa fkep further,
forming thenr both of more complicated fhapes, and adding alfo multi-
tudes of curious Mechanick contrivances in their ftructuresfor whereasin
Vegetables there was no determinate number of the leavesor br
nor no exattly certain figure of leaves, or flowers,or feeds, in Animals all
thofe things are exaftly defin'd and determin’d 3 and where-ever there
is cither an excefor defedt of thofe determinare parts or limbsthere has
been forhe impediment that has fpoil'd the prineiple which was molk re-
ular ¢ Here we (hall find, not anely molt curioufly compounded fhapes,
zu: moft flupendious Mechanifms and contrivances, here the ornaments
are in the higheft perfeétion, nothing in all the Vegetable lﬂgﬁlmthat
is comparable to the deckings of a Peacock ; nay,tothe curiolity of
feather, as I elfewhere (hew 5 nor to that of the Emlleil and molt defp
cable Fly. But I muft not ftay on thefe fpeculations, though perhaps it
were very well worth while for one that had leifure,to fee what Informas
tion may be learn'd of the nature,or ufe,or virtues of bodies.by their feve-
ral forms 4nd various excellencies and properties. Who knows but ddum
might from fome fuch contemplation, give names to all creatures? If at
lealt his names had any fignificancy in them of the creature’s nature on
twhich he impos'dit; as many (upon what grounds | know not) have
fuppos'd : And who knows,but the Creator mayinthofe characters,have
written dnd engraven many of his molt my(terious defigns and counfels,
and given man a capacity, which, affifted with diligence and i.nduﬂ:ﬂ
may be able to read and under(tand them. Bux not to mulsiply my
greffion more then I can the time, Iwill proceed to the next, w is,

. Obferv. XXX, Ofthe Seeds of Poppy.

He fiuall foeds of Poppy, which aré dekribed in the 19. Scbewe, both
for their finalnefs, n?l‘ icity und preinefs, as alio for their ad-
‘mirable foperifick quality, :mmhuk:nmk:ufmimﬂt
er
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other awicrofcepical leeds ut"'r'rgcmh!r.-s: For firlt, though they grow ina
Cale or Hive vftentimes bigger then one of thele Piltures of the sicre-
Jeapical appearance, yet are they for the moft part fo_very little, that they
exceed not the bulk-ofa fmalbNiet, being not aboge i part ofan Inch in
Diamerer, whereas the Diameter of the Hive of them oftentimes exceeds
#wolnches.fo thatitiscapable of containing neex two bundred thoalind,
and fodnall likelihood does contain avaflt quantity, though. perhaps not
ghavnumber. « Next, for their prestinefs; they may be compar'd to any
wrivegfeapical feed 1 have yet feens for they are of a dark brownith red
ailour, curioufly Honey-comb'dall over with a very. pretty variéty of
Metswerk, or a fmall kind of imbofment of very orderly rais'd ridges,
the{urface of them lookiog not unlikethe inhide of a Beev's ltomack. Bur
tharwhich makes i moft confiderable of all, is, the medicinal virtues of
it which arefuch asare not afforded us by any Mineral preparation ; and
that is for the procuring of fleep, a thing as necellary to the well-being
&f 4 ereanire as his meat, and that whichi refrelbics bath the - volinta
- an ratienal faculties, which, whil'(t thisaffedtion has feis'd the body.are
far-the;moft part unmov'd, andat reft. 'And, methinks, Nature does
{gem tohint fome very notable virtue or excellency in this Plant from the
euriofity it has beftow’d upon it. Firdt, inits Bower, it is of the highelt
fearlet-Dye, whichisindeed the prime and chiefeft colour, and has been
inall Ages of the world molt highly efteen’d : Next, /it hasas much ¢u-
rigfity thew'd alfo in the hufk or cafe of the feed, as any one Plant Lhave
yet met withall s and thirdly,  the very feeds themlelves, the Afferofeope
difcavers to be very curioully fthap'd bodiess and laftly, Nature has
taken fch abundant care for t'::u: propagation of it; thavone fibgle feed
grown intoa Plant, is cipable of bringing fome hundred thoutands of

It were very worthy fome able man'senquiry whether the inténtion of
Nature, as to the fecundaty end of Animal and Vegetable fubiftances
m@h)::&mthe:ﬁu-und out by fome fuch charatters and notable imprefiions
as thefe, or from divers other circumftances, asthe figure, colour, place,
time of flourifhing, I"p:i:upl;ng and fading, duration; tafte, fmell, &, For
if fuch there are (as an able Phyfician upon lgmd grounds has given me
caufe to believe) we might then, infteéd of fludying Herbals (where fo
little is deliverd of the virtues of a Plant, and. lefs of truth) have re-
courfe tothe Book of Mature it felf, and there find the molt natural,

and moft effeftual and fpecifick Medicines, of which we have
amengl(t Vegetables, twovery noble Inftances to incourage fich a hope,
the one of the Jefiiite powder tor the cure of imtermitting Feaversand the
other of the juice of Peppy for the curing the defett of flecping.

Y2 Obfery.
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Obferv. X X X1. Of Purflane-feed.

He Seeds of Purflane feem of very notable fhapes, appearing through

the Aicroftepe (hap'd fomewhat like a mantilus or Porcelane fhell, as
may be feen in the XX. Scheme, it being a fmall body, coyl'd round in
the manner of a Spiral ; at the greater end whereof,which r the
mouth or orifice of the Shell, there is left a little white traniparent fub-
ftance, like a fkin, reprefented by BBBB, which feems to have been the
place whereunto the {tem was join'd. The whole furface of this Cacles
or Shell, is cover'd over with abundance of little prominencies or
very orderly rang'd into Spiral rows, the (hape of each of whichfeem'd
much to refemble a Wart upon a mans hand. The order; variety, and
curiofity in the (hape of this little feed, makes it a very pleafant :;bp;&
for the Adicrofcope, one of them being cut afunder with a m en-
knife, difcover'd this carved Calket to be of a brownifh red, fome-
what tranfparent fubltance, and manifefted the infide to be fill'd with a
whitifh green fubftance or pulp, the Bed wherein the feminal principle
lies imvelop'd.

There are multitudes of other feeds which in [bape n?rcﬁntn: imi-
tate the forms of divers other forts of Shells: as the feed of Sewruy-
graff, very much refembles the make of a Concha Femerea,a kind of Purce-
lane Shell ; others reprefent feveral forts of larger fruits, fweat
rome and Pot-marjerome reprefent Olives. Carret feeds are like a cleft
of a Coco-Nut Hufk 3 others are like Artificial things, as Succory feeds
are like a Quiver full of Arrows, the feeds of Amvaramtbus are of anex-
ceeding lovely fhape, fomewhat like anEye: The fkinof the black and
thrivled feeds of Onyons and Leeks.are all over knobbed like a Seals fkin.
Sorrel hasa pretty brack thining three-fquare feed,which is picked at both
ends with three ridges, that are bent the whole length of it. It wereal-
molt endlefs to r:cﬁm: up the feveral I]lapes,th are fo many and (o va-
rious ; Leaving them therefore to the cuniousublerver, I fhall proceed to
theObfervations onthe parts of Animals.

== e

Obferv. X XX11. 0f the Figure of feveral forts of Hair, and of
the texture of the {kin.

Vlew]ng fome of the Hairs of my Head with a very good Aicrafeape,
I took notice of thefe particulars:

1. That they wefe, for the moft part, Cylindrical, fome of them were
fomewhat Prifmatical,but generally they were veryneer round,fuch as are
reprefented in the &mnd%iﬁum of the 5.8cheme.by the Cylinders EEE.

nor could I find apy that bad tharp angules.
3, That
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2. That that part which was next the top,
was neerer the roor,

3. That they were all along from end to end tranfparent, though not
ve?l'dcer, the end next the root dppearinglike a black tranfparent picce
ﬂf orn, the end next the top more brown, fomewhat Jike tranfparent
om.

4. That the root of the Hairs were p
almoft like a Parfoch s nor could I ﬁui
other veliels, fuch asthe fbrer of Planre,

5. That the top when fplic (which is commion in long Hiir) appear'd
like the end of a ftick, beaten till it be all firrer'd, there being not onely
two fplinters, but fometimes half a feore and more.

6. That they were all, as farr as [ wasable o find, folid Cylindrical
bodies, not pervious, like a Cane or Bulruth 3 nor could I find that they
had any Pith, or diftinétion of Rind, or the like, fuchas Thad obferv'din
Horfe-hairs, the Briftles of a Cat, the Indian Deer's Hair, &,

was bipger then thae which

retty {mooth, tapering inwards,
that it had any filaments, or any

Obfervations on feveral other frts of Hair,

For the Brilles of a Hogg, I found them to be fitft 2 hard tranfparent
horny fublftance, without tﬁc lealt appearance of pores or holes init 5 and
this I ery’d with the greateft carc'| was able, cutting many of them with a
very fharp Razor, fo that they appear’d, evenin the Glafs, tohave a pret-
ty Imotth furface; but fomewhat waved by the fawing to and fio of the
Razor, as is vifible in the end of the Prifmatical body A of the fime
Figure 3 and then making trials with caufing the light to be caft on them
aIrF:JhE various ways I could think of, chat was likely ro make the pores
appear, if there had been any; Fwas not able to difcover any-

ext, the Figure of the Brifles was very various, neither perfedtly
round, nor fharp edg'd, but Prifimatical, with divers fides, and round

ar;'glu,a:ap ars in the Fjﬁ'l.ll‘t A. The bending of them in any part
where they before appear'd cleer, would all flaw them, and make them
look white.

The Muftacheos ofd Cat (part of one of which is feprefented by the
fhort Cylimder B of the fame Figure) feem'd to have, all of them that I ob-
ferv'd,a large pith in the middle, like the pith of an Elder, whofe texture
was foclofe; that I'was not able to diftover the leaft fign of pores; and
thofe parts which feem to be pores,as they appear'd in one Eﬂn to the
light, inanotherI could find a manifelt refle¢tiom to be calt from them.

This[ inftance in,to hint that it is not fafe to conclude any thing to be
}:ff‘vtlyrh!s or that, though it appear never fo plain and likely when

‘d on with a Aficrgfeepe inone pofture, before the fame be examin'd
by placing it in feveral other pofitions. -

And this Itake 1o be the reafon why many have believed and aflereed
the Hairs of a man's head to be hollow, and like fo thany fmall pipes per=
forated from end to end.

Now, thoughIgrant that by an Analegie one may fuppofe them i'nn.t'!

ark
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and from the Felenian difcafe one may believe them fuch, yetl think we
have not the leaft encouragement to either from the Aicrojcope, much |
pofitively to aflert them {uch. And perhaps the very cfience of the Plice
Polemica may be the hairs growing hollow, and of an unpatural con-
[kiturion.
And as for the Amalogie, though I am apt enough to think that the hairs
of feveral Animals mn%‘ be perforated lomewhar like a Cane, or at lealt
have a kind of pith inthem,firft,becaufe they feem.as twere a kind of Ve-
getable growing onan Animal, which growing,they fay, remains a long
while after the Animal is dead, and therefore fhould like other Vege-
tables have a pith 5 and fecondly, becaufe Horns and Feathers, and Par-
cupine’s Quils, and Cats Brilles, and the long hairs of Horfes,which come
very neer the nature of a mans hair feem all of them to have a kind of pith,
and fome of them to be porous,yet | think it not (in thefle cales,where wé
have fuch helps for the fenfe as the Micraftope affords) fafe concluding
or building on more then we fenfibly know, fince we mifr,with exanii-
ning, find that Nature does in the make of the fame kind of fubftance,
often vary her method in framing of it Inftances enough to confirm this
we may find in the Hornsof feveral creatures: as whata valt difference
i there between the Horns of an Oxe, and thofe of fome forts of Sta
as to their fhape ? and even in the hairs of [everal creatures, we a
vaft difference 3 as the hair of aman’s head feems, as 1 faid before, |
Cylindrical and fometime a little Prifmatical, folid or im viﬂu!,m
very {mall ; the hair of an Judias Deer (a part of the middle of which is
deferibed inthe third Figure of the fifth Scheme, marked with. F) is big-
er in compafs through all the middle of it,then the Erifle of an Hogg but
theend of it is maller then the hair of any kind of Animal, (asma be
feen by the Figure G) the whole belly of it, which is about two or
Inches long, Jooks to the eye likea thread of courfe Canvals, that has
been newly unwreath'd, it being all wav'd or bended toand fro, much
after that manner, but through the Micrgfeope, it appears all per raped
from fide to fide,and Spongie, like a fmall kind of fpongy Coral, whichis
often found upon the Esglifb {hores; but though I cut it traniverily, I
could not perceive:that it had any pores that ran the |0ng-wajﬁf{h¢
hair: the long hairsof Horfes CC and D, feem Cylindrical and fomeswhar
pithy 5 the Brillesof a Cat B, are conical and pithy: the Quilsof Por-
cupines and Hedghoggs, being cut tranfverily, have a whitilh pith, inthe
manner of a Starr,or Spur-rowel : Piggs-hair { A) is fomewhat triggemal,
and feems to haye neither pith nor pore : And other Kinds of hair have
quite a differing {trufture and form. And thereforel chink it aowa
agreeable to a true natural Hiftarian, to pretend to be (o [l:qrp—ﬁghmd:'
as to fee what a pre-conceiv'd Hypothefis tellsthem {hould be there.where
another man, though perhaps as fecing, but not foreftall'd, can difcover
nofuch matter.

But 'ﬂg"““d : 1 obferv’d feveral kind of hairs that had been Dyed,
and found them to be a kind of horny Cylisder, bciﬁﬂfmu:h,nbuut the
tranfparency of a pretty cleer pice of Oxe horns ele appt#:;ld quif:

rough-
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throughoie ting'd with rhe colours they exhibited. And 'tis likely,that
thofe haiss being boy!'d or fteep'd in thofe very hot ting'd liquoss in the
Dye-fat, And the fubltance of the hair being much bke that of in Oxes
Hom, thel penerrant liquor does fo far mollifie and foften the {ubftance,
thae it finksinto the very ceacer of iv, and {o the ting'd parts come to be:
mix'd and umited with the very body of the hair,and de nar (as fome have,
though t?- anly [tick onupen the outward, fusface. And this,the boiling of
Horn will makie more probables, fos we thall ind by that ation, that the
waver will inhnuace it felf 1o a pretiy depth within the furface of ir,
efpecially ifthis penetrancy. of the water be much helped by the Sals
chat are nflially mix'd with the Dying liquors. Now, whereas Silk may
bedyed erting d intoall kind of celeurs withour boiling or dipping in-
to hot liquers, I ghels the realon to be two-told ; Filt, %L‘leﬁ: the hla-
ments, o fmall cylindiers of Silk, are abundantly maller and fiver, and fo
have a much lels depth to be penetrated then meft kind of hairs s and
next, bedande the fubltance or matter of Silk, is much more like a Glew
then the fbllance of Hair is.  And that 1 have reafon to fuppole:
Firlt, becaule when it is [pun or drawn out of the Worm, itis a perfect
ot fubftance, and very eafily fticks and cleaves to any adjacest
¥. a5 Ehave feveral simes oblerved, both i Silk-wormsand Spiders,
Next, becaule that 1ind that warer does eafily ditiolve and mollifie the
fubltance again, which i evident from their maover of ordering (lofe
borttoris or pods of the Silk-worm before they are able to unwind them. [t
1s no great wonder therefore,if thofeDyes or ting'd bquorsdo very quick-
z:limiliﬁ:mdtinge the furfaces of fo imall and fo glutinous a- body.
we need not wonder that the colours appear (o lovely in the one,
and fo dull in the other, if we view but the ting'd cylinders of both
kinds with 2 good Afieraftape 3 for whereas the fubltance of Hairar befl,is
bue a ditey dufkifh white fomewhat tranfparent, the filaments of Silk have
amof} lovely tranfparency and Elﬂrnug the difference berween thole
two being noe tmuch lefs then thar between a piece of Horn, and a piece
of Crylkals the one yielding a bright and vivid refleéiion from the con-
cave fide of the cylinder, that i, fromthe concave furface of che Air
that incompafles the back-parc of the cylinder 5 the other yielding a dull
and perturb'd reflection from the feveral Hiterogemeons parts that com-
poleit And this difference will be manitelt enough to the eye,if yougeta
couple of fmall Cylinders, the finaller of Cryftal Glafs,the other of Horn;
and then varnifhing them over very thinly with fome tranfparent colour,
which willr ot to the naked eye much the fame kind of objeti which
is to it from the filaments of Silk and Hair by the help of the
ddicrofcope. Now, fince the threads of Silk and Serge aremadeup of a
great number of thele filaments, we may hengeforth ceale to wonder at
the difference. From much the fame reafon proceadsthe vivid and love-
ly colours of Feathers, wherein they very farr exceed the natural as well
as Artificial colouts of hair.of which 1 fhall fay moreinits proper place.
The Teguments indeed of creatures are all of them adapted tothe pe-
suliar ufe and convenience of-that Animal which they iowrap; and '-r:rﬁ
M
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much alfo for the ornament and beauty of it, as will be moft evident to

any one that fhall atrentively confider the various kinds of cloathings
wlir.r:wi:h molt creatures are by Nature invelted and cover'd. Thus I

have obferved, that the hair or furr of thofe Northern white Bears thae

inhabite the colder Regions, is exeeeding thick and warm : the like have
I obferv'd of the hair of a Greenlwnd Deer, which being broughtalive to
London,I had the opportunity of viewing - its hair was fo exceeding thick,
long and foft, that 1 could hardly with my hand,ful'p or take hold of
his fkin, anditfeem’d fo exceeding warm, as [ had never met with any
before. And as for the ornamentative ufe of them, itis molt evident ina
multitude of creatures,not onely for colour, as the Leopards, Emé’l::::
Deer, ¢, but for the fhape, as in Horfes manes, Cats beards,and 1
other of the greater fort of terreftrial Animals, but is much more confpi-
cuous, in the Veltments of Fifhes, Rirds, Infects, of which Ifhall by and
by give fome Inftances.

Eifur the fkin, the Micrafcope difcovers as greata difference between
the texture of thofe feveral kinds of Animals, as it does between their
hairs; butall that [ have yet taken notice of, when tann'd or drefs'd, are
of a Spongié nature, and feem to be conftituted of an infinite company
of fmall long fibres or hairs, which look not unlike a heap of Tow or
Okum 5 every of which fibres feem to have been fome part of a Mufcle,
and probably, whil'ftithe Animal was alive, might have irs diftinét fontti-
on, and ferve for the contrattion and relaxation of the fkin, and forthe
Ttretching and (hrinking of it this or that way.

And indeed, without fuch a kind of texture as this, which is very like
that of Spunk., it would feem very ftrange, how any body (o ftrong asthe
fkin ofan Animal ufually is, and fo clofe as it feems, whil ft the Animal is
living, (hould be able to fuffer fo great an extenfion any ways, without at
all hurting or dilacerating any part of it. But,fince weare inform'd by the
Aficrofeope, thar it confilts of a great many finall filaments, which areim-

licated, or intangled one within another, almoft no otherwife then the
airsin a lock of Wool, or the flakesin a heap of Tow, though not alto~
gether foloofe 3 but the filaments are here and there twifted,as twere,or
interwoven,and here and there they join and unite with one another.fo as
indeed the twhole fkin feems to be but one piece,we need not much won-
der:And though thefe fibres appear not through aadicr tope,exaltly joint-
ed and contex 'd,as in Sponge Iyer,as I formerly hinted, Iam apt to think,
that could we find fome way of difcovering the texture of it, whil ftitin-
vefts the living Animal,or had fome v cafie way of feparating the pulp
orintercurrent juices, fuchas inall pro biliry fill thofg Interftitia, with-
out dilacerating, brufing, or otherwile fpoiling the texture of it (as it
feems to be very much by the ways of tanning and drefling nowusd) we
imieht difcover a much more curious texture then [have hitherto
able to find ; perhaps fomewhat like that of Sponges. !

That of Chameife Leather is indeed very much like that of Spunk,, fave
onely that the filament s feem nothing neer foeven and round, nor alto-

gether fo fmall, norhas it fo curious joiats as Spwwk has, fome of whichl
have
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have lately dilcover'd like thofe of a Sponge, and perhaps all thefe three
bodies may beof the fame kind of fubitance, though two of them indeed
are commonly accounted Vegerable (which, whether they be fo of
no, 1 fhall not now difpute) Eur thisfeems common toall three, thaé
they undergo aranning or dreffing, whereby: the interfpers'd juices are
w:zcd and walh'd away before the texture of themean be difcover'd,

What th\‘."i-rw.’ly 15 ul'tlrrﬁh% or q,'||r'rr:;{5|‘.~m1.:xr.-£, Iconfels, Icannot
[-Eﬂrl.‘:-‘, but the way of dl':‘l[illj{ rr'j!‘mut:_, is, I:r].' l:uiiir:!:g it a ;3_|_n:_~:l while in'd

Lixivinm, and then beating it very well 5 and the manner of dref
fing Leather is fufficicntly known. :

It were indeed extremely defirable, if fuch a way could be found
whn;rebj' the P#r:’#:‘-‘:yw.; or Helh of the Ml!lf.;i::s, and .ﬁ"'-'(:ritl Other
parts of the bodygmighe be walh'd, or ‘wafted cléan away twichout vita-
ting the form of t 1€ fibrews parts or veliclls of it, for hereby the texture
of thofe parts; by the help of u good Adicrofcape, mighe be molt accu-
rately found

- But to digrefs no further, we may, from this difcovery of the Aficro-
ﬁ@eﬂnly enough underitand how the fkin, though it looks fo clofe
asit . COMES Lo giw:n p.lli:gr;' to fo valta q1|.'l:l1ti:t}' of excresentitions
fubftances, as thediligent Sancforise has exeellently obferved it 1o do, in
his sedicina flaticas for it feems very probuble, I'[Y:nm the texture aftet
drefling,that thereare an infinit of pores that every way pierce it,and that
thole poresare anely fill'd with fome kind of juice, or fome very pulpy
foft I’uE?':nncc, and therchy the fteams may almoft as eafily find a paflage
through fuch a fluid vebick as the vaporous bubbles which are generated
ar the botrom of a Kettle of hot water do find a paflage through thar
Buid svedinm into the ambient Air. |

Nor is the fkin of animals only thus pervious,but even thofe of vegetables
alfo feem to be the famesfor otherwife I cannot conceive why,iftwo § prigs
of Rofemary (for Inftance) be taken as exaétly alike in all particulars as
can be, and the ane be fer with the bottomin a Glafs of water, and the
atherbe fet juft without the Glafi,but in the Air onely, though you ftop
the lower end of that in the Air very carefully with Was, yet fhall 1t
¢ mﬁnti}r almoft wither, wheteas the otherthat feems to have a {“FPJ}"
Eomthl.' I'ubi-:mn- water b]. irs fmall p'l]'n_'s‘, or r.'rir:r.;_?_,l?pph i pores, pres
ferves its greennefs for many days, and fometimes weeks.

Now, thisto me, feems not likely to proceed from any other caufethen
theawvolation of the juice through the fEin-}ﬂ:rr by the Wax.all thole othér

the ftem are very firmly and clofely ftop'd up. And from the maore
orlels poroufnefs of the fkins orrinds of Vegetables may, perhaps, be
fomewhat of the reafon given, why they keep longer green, or looner wi-
ther 5 for we may obferve by the bladdering and craking of the leaves of
Bays,Holly, Laurel, @~e. that their fkins are very clofe, and do not fuffer
fo free a pafiage through them of the included juices.

Bur uil:ah.is, and of the Experiment of the Rofemary, I Mhall elfewhere
more fully confider,it feeming to me an extreme luciterous Experiment,
fuch as feems indeed very plainly 1o prm%' the Sehematifem or {truéture

of
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of Vegetables altogether mechanical, and as peceflary, that (water and
warmth being applyd to the bottom of the fprig of a Plant) fome of it
fhould bc:a:ricﬂpwards into the [tem, and thenee diftributed into the
Jeaves, as that the water of the Thames covering the bottom of the Mills
at the Bridge foot of Lowdan, and by the ebbing and flowiog of ic, pal-
fling firongly by them, fhould have fome part of it convey'd tothe
Cefterns above,and thence into feveral houfes and Cefterns up and down

the City.

—

Obfery. XXX T11, Of the Scales of @ Soal, and other Fiffes,

Hﬂving hinted fomewhat of the fkin and covering of terreftrial Ani-
mals, I fhall next add an Obfervationl made on the fkin and Scales
of a Soal, a fmall Fifh, commonly enough knowns and here in Filhes, as
well as other Animals, Nature foilows its ufal method, framing all
fo, as that they are both ufefull and ornamental in all its compo
mingling stile and dulce to ether ; and both thefe defigns it feems to
follow,though our unaffifted fenfes are not able to peceive them ; This is
not onely manifeft in the covering of this Fifhumig, but in multitudesof
others.which it would be too long to enumera te,witnefs particularly that
{imall Sand Shell, which 1 mention'd in the X I. Obfervation, and infinite
other finall Shells and Scales, divers of which I have view'd. ThisikinI
view'd, was flead from a prettylarge Soal, and then expanded and dry'd,
the infide of it, when dry, to the naked eye, look'd very like a piece of
Canvafs.but the Mierofeepe difcover'd that rextureto be nothing elfebut
the inner ends of thofe curious Scolop'd Scales LI L inthe fecond Figure
of the X X I scheare, namely, the partof GGG G (of the larger repre-
fentation of a fingle Scale, in the furft ﬁﬁ:” of the fame Schesee) whi
on the back fide, through an ordinary Hngle Magnifying Glak, look'd
not unlike the Tyles on an houfe. . -

The outlide nl! it, to the naked eye, exhibired nothing more of oma-
ment, fave the ufual order of ranging’ the Scales into a #riqgenal form,
onely the edges feem'd a fittle to fhioe, the finger being rubb'd fromthe
tail-wards towards the head, the Scales feem'd to and raze it Boc
through an ordinaty Magnifying gla, it exhibited a molt umu;g
carved and adomed furface, fuch as is vifible in the fecond Figmre,
of thofe (formerly almoft imperceptible) Sﬂlﬂmg much of the
fhape 1,11, that is, they were round, and prot , and fofewhar
fhap'd like a Scolop, the whole Scale being creas d with curioully wav'd
and indented rjdgﬁ,wirhpwnmhlt ows betweenseach of which
was terminated witha ve rp tranfparent bony fubltance,which like
fo many fmall Turnpikes, feem'd to arm the

The back part KKK was the fkin into which each of thefe Scales
were very deeply fix’d, inthe curiousregular order, vifible in the fecond

Figare,
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Epgure. The length and fhape of the part of the Scale whichiwas buried
b‘_',f the fkin s evidenced by the fislt Escnre; awhigh s the sepuclentation of,
onc of them plack d out and view'd through a.goud A4 roleape cnamelysy,
the pare LF G GF L, wherein isalio more plainly.to be feen,the manper,
of carving of the feclopt part of every particular Scale,how each ridge m-',
basrEEE is alternately hollowed or engrayam,, and how, eveny, aurper
between, them is terminated with very, tranipicent and hard, poinged.:
fpikes, and how every otherof thele, as A AN A, are mueh, longer then,
tEE interjacent ones, 2 DD, T

The rexture o form alio of the hidden pait appears,. namely, the.,
middle part, G G G, feems to conlilt of 3 great mumber of fmall quills.,
or, pipcs, by which, perhaps, the whole may be noyrithed 3 and the lide,
parts F F conlilt ot 2 more fibrous texture, though mdeed. che, whole
Scale feem'd to be of a very tough grilly fubitance,like the lagger Scales;
‘Jrﬂ‘}“.'l.' Fllﬂ!l.'!.

TheScales of the fkin of a Dog-filli (which isus'd by fuchas workin
Wood for the imoothing of their work,and confifts plainly enougly to the
naked eye,ofa great number of imall horoy I]ni"Iq}J.'EIDH_EJL thi .a’:.l'j[,n:_-ll'.'-'-cl;-.:-_
a pl.'ﬂr' cachof them I:.‘I.illi::li.ﬂ]"-' l'jdg’d, and very ncatly carved 5 and in#

ccd, you can hardly look on the feales of any Fith, but you may dilcover
abundance of curiolity and beautifyings and not andy in thele Filhes,but in
thefhells and crufts on armour of molt forts of Agirime Animals (o nyelted;,

Obferv, XX X1V., Ofthe Sting of a Bee,

THI:' S:til‘lg of a.8ee; delincared inche lecond Figurru{lihu'}ivl_.}'r-fmmcp
feems. to be a weapon of offence, and is.as great an Inffance, that
Nature did realy intend revenge as any, and that flt, bechule, thered
feems to be moodier ule of it St'cimdl}', b}' realon of its admiralile Ih;]pg_}'
feeniing to.be purpofely (hap'd for that very end.  Thirdby,from,the vid
rulency of the liquor it ejedts, and the fad effelts and fymproms that fol-
low ir.

But whatever be the ufe of ir,certain it is,thar the (brufture of ivis verjy
admirable 5 what it appears to the naked eye, 1 need not defcribe, the
thiﬂg I.J-Eing knownalmolt to ev ery Ullfjulf it appears [I',]'ﬂngh the Aficro<
Jeape, to confilt of two parts, the one a heath, without a chape or top,
fhapd -almolt like the Hollber of a Filkol, ht‘gil'll'lj.tl_h' at ol and L'Iu]ing
ar b, this [heath I could molt plainly perceive to be hollow, and to con=
tain in it, both a Sword or Dart, and the poifonous lignor thar caufes the

ire, The fheath or cafe feem'd to have feveral joints or fettings topether,
marked by fg b ikl a o, it was arm’d moreover neer the top, with e
veral crooks or forks ':F gr ) onone fide, and {F.? rf.r u:} on the othery
each of which feem'd like fo many Thoros grawing on a briar; or rather
like fo many Cat’s Clawss for the crooks themfelves leem'd ro be lirtle
fbarp tranfparent points or claws, growing out of lictle protuberancies on

2 the
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the fide of thefheath, whichi, by obferving the Figure diligently, is eafic
enouglitobe pereeivid ;. and from feveral Inrticnta rs, I fuppofe the Ani
mal hasa power of difplaying them, and [hutting then in again as it
pleafes, as'a Cat does 165 elaws, or as an Adder or Viper can uts reeth
or fangs.

The other part of the Sting was the Sword, as ! may fo-call i, which
i4 Mheath'd, asit were,in it, the top of which 25 appears quite through at
the fmaller end, juft as if the chape of the fheath ofa Sword were |
and the end of it appear'd beyond the Scabbard ; the end of this Dart(a
wasvery fharp,a it was arm'd likewife with the like Tenterhooks or
claws with thofe of the fheath, fuchas (wxy, xy=z =) thefe crooks, Ianr
very apt to think, can be closd ug alfo, or laid flac tothe fides ofthe
Sword when it is drawn into the Scabbard as  have feveral times oblerv'd
it to be, and can be fpred againor extended when ever the Animal

leafes.

The confideration ofwhich very pretty ftrufture,has hinted tome that
certdinly the ufe of thefe claws feems to be very confiderable, as tothe
sain end of this Inftrument, for the drawing in, “and holding the fing'in
the fieth ; for the point being very fharp, the top of the Sting or Dagger
(ab) is very eafily thruft into an Animal's body.which being once entred,
the Bee, by endeavouring ro pull it into the eath, draws (by reafon of
the crooks (wxy) and (xyzz ) whichlayhold of the {kin on either
fide) the top of the Theath (7 fr v ) into the fkin after i, and the crooks
t, s, and r, v, being entred, when the Bee endeavours to thrult out the
top of the fting out of the (heath again, they lay hold of the fkin on €i-
ther fide, and fo not onely keep the (heath gnm {liding back, bur helps
the top inwards, and thus, by an alternate and fuccefiive retrafting and
emitting of the Sting in and out of the fheath, the little enraged creature
by degrees makes hi¢ revengfull weapon pieree the tougheft and chickeft
Hides of his enemies, in fo much that fome few of thefe fout and refo-
lute foldiers with thefe little engines, do often put toflight a huge mafty
Bear, oie of their deadly enemies, and thereby fhew the world how
much more confiderable in Warr a few fkilfull Engineers and refolute
foldiers politickly order'd, that know how to manage fuch engines, are,
then a vaft unweildy rude force, that confides in, and as onely bﬁ;im
ftrength. But (to roceed) that he thus gers in his Sting into the fkin,
I conjecture, becaufe, when 1 have obferv'd this ereature living, T have
found it to move the Sting thus, to and fro, and thercby alfo, perhaps,
does, as 'twere, pump or force out the poifonous liquor, and make it
hang at the end of the fheath about & in @ drop. The crooks, I fe
ali to be the caufe why thefe angry creatures, haftily rcmmr:'::‘ﬁ .
felves from their revenge, do often leave thefe weapons behind them,
fheath'd, as ‘twere, in the felh, and, by that means, caufe the painfull
fymptoms ta be greater,and more lafting, which are ve Pn::bab[y caus'd,
Em:l'y by the Iptr:ncin-‘r and tearing of the fkin by the Sting, but chiefly

y the cortofive and poifonous liquor that isby this Syringe-pipe con-
vey'd among the fenfitive parts thereof and thereby more cal_:lj.rgmrh:

an
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and eorpodes thole tender fres: As [ have hewed in the defcription
of a2 Wettle and of Cowhage.

B — e —

Feathers.

Xamining fcveral forts of Feathers, | took potice of thele particulars
inalk forts of wing-Feathers, efpecially in thole which lerv'd for the
beating of theair in the adtionof fiying,

That theoutward furface of the Quill and Stem was ok a very hard il
and hormy fubftance, which is cbvious enough, and that the part above
rhe Quill was fill d with avery white and light pith, and.with the ddgicre-

¢, | found this pith ro be nothing elfe, but 2 kind of narural congerses
of fmall bubbles the films of which feem to be of the fame (ubltance with
thar of the Quill, that is, of a ftiff tranfparent hory fubftance.

Which particular feems to me,very werthy a more ferious conliderationy
For here we may obferve Nature,as ‘twere,pat to its (hifts, vo make a fub-
ftance.which fhall be both light enough,and very (tiff and firong, without
varying from itsown cﬂahli%h'd principles, which wemay obfervero be
fuch. thiar very ftrong bodies are forthe molt part very heavie alfo, 2
firength of the parts ufually requiring a denfity, and adenlity a gravity 3
and therefore fhould Nature have made a body o broad and {o firong as
a Fearher, almoft, any other way then what it has raken, the graviry of it
muflt neceffarily have many times exceeded this; for this pith feems to be
like fo many ftops or erofs picces in a long optical tube, which do very
much contribute to the fhrength of the whole, the pores of which were
fich, as that they feem’d notto have any communication with ene ano-
ther, as I have trﬁ:whcru hinted.

But the Mechanifin of Narure is ufually foexcellent, that one and the
fame fubftance isadapted ro ferve for many ends.  For the chicl wle of
this, indeed, feems to be for the fupply of nourifhment ta the downy or
feathery part of the ftem ; for 'tis obvious enough in all fortsof Feathers,
that 'tis plac'd juft under the roots of the branches that grow out of ei-
ther fide of the quill or ftalk, and is exaétly fhap'd according to the rank-
ing of thofe branches, coming no lower into the quill, then juit the be-
ginning of the downy branches, and growing onely on the under lideof
of the quill where thofe branches do fo. Now, in a ripe Feather (asone
may call it) it feems difficult to conceive how the Smecss nutritins {hould
be convey'd to this pith; forit cannot, I think, be well imagin'd to pals
through the fubftance of the quill, fince, having examin'd it with the
greatelt diligence I was able, 1 could not find the lealt appearance of
pores3 but he that fhall well examine an unripe or pinn'd Feather, will
E‘;ainly enough perceive the Vellel for the conveyance of it to be the thin

Iy pith (as ris call'd) which pafles through the middle of the quill.

Astorthe make and contexture of the Down it felf, it is indeed very
rare

Obferv. XXX V. 0f the contexture and. fbape of the particles of
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cavé dnd admirable, and fuch as T can hardly believe that the likeis to be
difcover'd in any other body in the worlds for there is hardly a large
Feather in the wing of a Bird but contains neer a million of diftinct parts,
and every one of them fhap'd ina moft regular & admirable form,adapt-
ed to a particular Defign : For examining a middle ciz'd Gt]{r:ibtillﬂ‘l:pi
ealily enough found with my naked eye,thar the main (tem of it contain'd
about z00. longer and more Dewny branchings upon one fide, and as
many on the other of more fiiff but fomewhat {horter branchings. Many
of thefe long and downy branchings, examining with an ordinary M-
crofiope, 1 found divers of them to contain neer 12ce. {mall leaves (as I
may call them, fuchas EF of the firlt Figure of the 23 Scheme) and as
many ftalks § onthe other fide, fuch as K of the fame Figure, each of
the leaves urfln':m{'hing.t, E F, feem'd to: be divided into about fixteen or
eighteen {mall joints, asmay be feen plainly enough in the Figure, out of
moit of which there feem to grow {mall long fibres, {uch asare exprefs'd
in the Figure, each of them very proportionably fhap'd according to its

pofition, or placion the ftalk E F 5 thofe on the under fide of it, name- ]

Iy, 1.2, 3,4, 5. 65 728, 9, €. being much longer then thofe diredtly op-
pofite to them ontheupper 3 and divers of them, fuch'2s2,3.4.5.6,7.8.9,
&, were terminated with fmall crooks, much relembling thofe fmall
erooks,which are vifible enough to the naked eye,in the feed-burtons of
Bur-docks. The fralks likewife, 1 K on the other fide, feem'd divided into
neer as many fmall knotted joints,but without ‘any appearance of firings
or crooks,each of them about the middle K.feem’d divided into two parts
by akind of fork, one fide of which, namely, K L, was extended neer
the length of KI, the other, M, was very {hort.

The tranfverfe Sections of the ftems of thefe branchings, manifefted
the fhape or figureof it to be much like I N O E, which confilted of a
horny lil-.in or covering, and a white feemingly frothy pith, much like the
make of the main{temof a Feather.

The ufe of this ffrange kind of form,is indeed more admirable then all
the ieft, and fuch as deferves to be much more ferioully examin'd and
confider'd, then I have hitherto found time or ability to do s for certain-
]r}-, it may very much inftruét usin the nature of the Air, efpecially as to

ome properties of it.

The ftems of the Downy branches IN O E, being rang'd in the order
vifible enough to the naked eye, at the diltance of ?{I..", or fomewhat
more, the collateral ftalks and leaves (if | may fo call thofe bodies I new-
ly defcribed)are {o rang d, that the leaves or hairy ftalks of the one fide
lie at top, or are incumbent on the ltalks of the other, and crofs each
other, much after the manner exprefs'd in the fecond Figure of the
23. Schemse, by which means every of thole little hooked fibres of the
leaved ftalk get between the naked ftalks, and the ftalks being full of
knots, and a prety way dif-join’d, fo as that the fibres can eafily get be-
tween them, the two parts are foclofely and admirably woven together,
that it is able to impede,for the greateft pagt, the tranicurlion of the Airs
and though they are fo exceeding fmall, as thar the thicknefs of oneof

thefe
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thefe ftalks:amounts not to a soc. pare of an Inch, yet dothey compofe
fo {trong a texcure, a5 notwith{tanding the exceeding quick and violent
beating of them againit the Air, by the {trength of the Birds wing, they
franly hold together. And it argues an admirable providence of Nature
inthe contrivance and fabrick of them ; for their texture is fuch, that
though by any external injury the pares of chemare violently dil-joyn'd;
{o asthat the leaves and {kalks touch not one another, and confequient]
feveral of thele renes would i'!'l'l["':dl‘ the Hi'l‘d..}ﬁ:l':ina_r:_ yet, for the n“ﬁ
part, of themfelvesthey readily re-joinand re<contex themielves and are
eafily bythe Birds ftroking the Feather, or drawing it through irs Bill, all
of them Jettled and woven into their former and narural pofture ;5 for
there are fuch aninfinite company of chole (mall flres in the under fide
of the leaves., and molt of them have fuch litrle crooks ac their ends,chat
they readily carch and hold the ftalks they touch.
From which firange contexture,ic feems rational to fuppole that there
is 2 certain kiod of meth or hole (o finall, that the Air will not very l:-:‘di!}r
through ir, as1 hinted allo in the fieth Oblervation about fmall Glals
for otherwile it {eems probable, thar Nature would have drawn
over lome kind of thin hlm which fhould have covered all thofe almoft
fquare melhes or holes, there feeming through the Adierofiape to be more
then half of the furface of the Fearher which is open and vifibly pervi-
ous 3 which conjeiure will yet feem more probable from the texture of
the bruthic wings of the Tinea argentes, or white Feather wing’d moth,
which 1 fball anone' deferibe. Bur Nature, that knows belt its own laws,
and the everal rties of bodies knows alfo befk how to adapt and fie
themto her defigned ends.and wholo would know thofe properties, muft
endeavour to trace MNature in its working, and to fee what courle fhe
obierves. And this [ fuppofc will be no inconfiderable advantage which
the .ﬁ'ﬁcngt:;rm: and Struftures of Arimare bodies will afford the dili
gent enquirer, namely, moit fure and excellent inftruétions, both as to
the praftical part of Mechanicks and vo the Theory and knowledge of the
pature of the bodics and motions.

e

s

Obferv. XXX V1. 0f Peacoks, Ducks, and other Feathers of
changeable colours.

TH:- parts of the Feathers of this glorious Bird 'appear, throngh the
Bdicrofeope, nolef gaudy then dothe whole Feathers for, as té/ the
maked eye ‘tis evident that the ftem or quill .of each Feather in thetail
dends out multitndes of Lateral branches, fuch as A B in the third Figure
©of the 23. Schesre reprefensa fmall parr of abour §y partof anInchlong,
and. each of the deters! branches emit. multitudesof lictle fprigs, threads
or hairs-oneither fide of them, fuchas CD, CD, €Ly fo eachof thole
threadsinthe &fcrafiape appearsa large long body conlifting ut'n.mul:li-
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tude of bright reflelting parts, whofe Figure 'tis no eafie matter to de-
termine, as he that examinesit fhall find 5 for every new pofition of it to
the light makes it perfedtly feem of another form and fhape,and nothing
what it appeard a little befores nay, itappeard very differing oft-
times from fo feemingly inconfiderable a circumitance, that the mter-
pofing of oncs hand between the light and it,makes a very great change,
and the opening or (hutting a Cafement and the like, very much diverfi-
fies the appearance. And though, by examining the form of it very m?
ways, which would be tedious here to enumerate, [ fu?pofc I hawe dii-
cover'd the true Figure of it, yet oftentimes, upon looking on it in ano-
ther pofture, I have almoft thought my former obfervations deficient,
though indeed, upon further examination, I have found even thofealio
to confirm them.

Thefe threads therefore I find to be a comgeries of imall Lamime or
plates, a5 ee e e e, &C. cach of them fhap’d much like this of 4 b ¢ d, in
the fourth Figure,the part a ¢ being a ridge, prominency, orftem, and
band d the corners of two fmall thin Plates that grow unto the fmall
ftalk in the middle.fo that they make a kind of little feather; eachofthefe
Plates lie one clofe to anather,almolt like a company of floping ridge or

ntter Tyless they grow on each fide of the ftalk oppolite toone a 3
t}- two and two, from top to bottom, in the manner exprefi'd in the
fifth Figure, the topsof the lower covering the roots of the next above
them the under fide of each of thefe laminated bodies, is ofa dark
and opacous fubitance, and fuffersvery few Raysto be tmjc&cﬂm re-
fetts them all roward that fide from whence tgn come, much like the
foil of a Looking-glafs3 but their upper fides feem to me to confift of
a multitude of thin plated bodies, which are exceeding thin, and lic ve-
ry clofe together, and rhcruhi? like mother of Pearl fhells, do not .one-
ly reflect a very brifk light, but tinge that light in a molt curions man-
ner 3 and by means of various pofitions, in rt‘ﬁ'ﬂ::ﬁ' of the light, they re-
flect back now one celour, and then another, and thofe moft wi-
vidly. i3

].‘\Elnw, that thefe coloursare onely famtaftical ones, that is, fuch as arife
immediately from the refradtions of the light, I found by this; that water
wetting thefe colour'd parts,deftroy’d their colours,which feem'd to pro-
ceed from the aleeration of the refleftion and refraction. | Now,thinigh
I was not able to fee thofe hairs at all tranfparent by acommon li 3‘;{( et
by looking on them againft the Sun, I found thiem to be rmg? a
darkifh red colour, nothing a-kin to the curious and lovely greensand
bluesthey exhibited. TN

What the reafon of colour feems to be in fuch thin plated bodies, I
have eliewhere hewn. But how water calt upon thofe threads defroys
their colours, I luppofe to be perform'd thus 5 The water falling upon
thefe plated bodies from its having a greater ruity to Feathersthen
the Air,infinuates it felf hctwccnﬁ Plates,and fo extrudes the firong
reflelting Air, whenceboth thefe parts grow more tranfparent,as the -
crofeope informs, and colourlefs allo, at beft retaining a very faintan
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dull colour. But this wet being walted away by the continual evapota-
tions and {teams that pafs through them frum the Peacock; whil'st that
Bird isyctalive, the colours again appear in their former luiter, thesms
terftitia of thele Plates being fill'd with the {trongly refledting Air,
The beauteous and vivid colours of the Fearhers of this Bird, being
found to proceed from the curious and exceeding fralnefs and finenefs
of the r:.:l'{lt'ﬂing partsawe have here the reafon gi!.\:m us of all thofe paus
deries inthe apparel of other Birds alfo, and how they come to exceed
thecolours of all other kinds of Animals, befides Infects 5 for fince Cas we
here apd elfewhere allo thew) the vividneds of o colour, depends upon
the finenefs and traniparency of the refieéting and refralting paress and
{ince bur Asrerofrape difcovers to us, that the component parts of feathers
are fuch, and that the hairs of Animals are otherwife s and fince we find
alfo by the Experiment of that Noble and moft Exeellent Perfon I formers
ly mamed s that the difference berween Silk and Flax] as to its ealour, is
nothing ¢lle (for Flax reduc'd to a very great finenefs of parts, both
white and colour'd, appears as white and as vividasany Silk, but lofes
that brightne(s and its Silken afpect as foon as it is twilted into thread by
reafon that the component parts, though very fmall and fine, are yet pli-
able Hakes, and not cylinders, and thence,by wilting, become united in-
to onc opacous body, whereas the threads of Silk and Feathers retain
their luftre, by prelerving their cylindrical form: intire without mix-
ings fo that cach refletted and refracted beam that compoles: the glof
of Silk, preferves its own property of modulating the light intire) s And
fince we find the fame confirm'd by many cther Experiments eliewhere
mentioned, I think we may fafely conclude this f:i:: an Axiome, that
wherefoever we meet with tranfparent bodies, fpun out into very fine
parts, either eleer, or any ways tmg'd, the colours n:finiting from fuch a
compofitiors mult neceflarily be very glorious, vivid, and cleer, like thofe
wof Silk and Feathers. This may perhaps hint fome ufefull way of making
other bodies, belides Silk, be fulceptible of bright tinctures, but of this
onely by the by.
TKe changeable colour'd Feathers allo of Ducks, and feveral other
Birds, Thave found by examination with my Mierofope, to proceed from
much the fame caules and rextures,

Obferv. XXX VIL. Of tbe Feet of Flies, and feveral other In-
Aefls,

He foot of a Fly (delincated in the fitlt Figure of the 23, scheme,

which reprefents three joints, the two Tallons, and the two Patrens
in a flat pofture 1 and inthe fecond Fignre of the fame Schesre, whichre-
prefents onely one joint, the Tallons and Patreis in nnurhcrl:{wnﬁurc]_ Is
of amoft admirable and curious contrivance, for by this the Flies are in-
abled to walk againft the fides of Glafs, perpendicularly upwards, dod o
2 contain
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containthemfelves in that pofture as long as they pleafesnay,towalk and
fufpend themfelves againit the under furface of many bodies,asthe ceiling
of aroom, or thelike, and this with as great a feeming facility and firm-
nefs, as it they werea kind of Antipedes, andhada temdency upwards; as
we are fure they have the contrary, which they allo evidently dilcover,
in that they cannot make themfelves fo light, as toftick or fufpend them-
{elves on the under furface of a Glaswell polifh'd and cleans'd 5 their
fufpenfion therefore is wholly to be aferib'd to fome Mechanical contri-
wance in their feet 5 which, what it is, we (hall in brief explain, by (hew-
ing, that its Mechaniim confifts Ezinr:ipnl];rin two parts, thatis, brltirs
two Claws, or Tallons, and econdly, two Palms, Patrens, or Soles.

The two Tallons are very large, in proportion tothe foot, and hand=
fornly fhap'din the manner defcrib’d in the Figares, b AE, and AC,
the bigger part of them from A todd, is all hairy, or {Jriﬂ::d, but to-
ward the top, at Cand B fmooth, the tops or points, which feem very
{harp :urning downwards and inwards, are each of them mov'd ona joint
at A, by which the Fly is able toopen or fhut themat pleafure, fothat
the points Band C being entered inany pores, and the Fly endeavouring
to (hut them,the Claws not onely draw one again(t another.and o faften
each other, but they draw the whole foot, GG A DD torward, fothat
ona foft footing, the tenters or points G G G G, (whereofa Fly has about
ten in each foot, to wit.twoin every joint)run into the pores;if they find
any, oratlealtmake their way; and thisis fenfible to the naked eye,in
the feet of a Chafer, which, ifhe be fuffer'd ro creep over the hand, or
any other part of the fkin of ones body, docsmake his fteps as fenfible to
the touch as the fight.

But this contrivance,as it often fails the Chafer, when he walks on hard
and clofe bodies, fo would italfoour Fly, though he be a much lefier,
and nimbler creature, and therefore Nature has furnifb'd his foor with
another additament much more curiousand admirable, and that is, with
a couple of Palms, Partens or Soles D D, the firuéture of whichis this:

From the bottom or under part of the laflt joint of hisfoot, K, arife
two fmiall thin plated horny fubftances, each confilting of twoflat picces,
D D, which feem to be flexible,like the covers of a Book, about E F, by
which means,the plains of the two fides E EMdo not always liein thefame
plain, but may be fometimes fhut clofer, and fo each of them may takea
little hold themielves on a bodys but that isnot allfor theunder fidesof
thefe Soles are all befet with fmall brifles, or tenters, like the Wire teeth
of a Card ufed for working Wool, the points of all which ¢énd for-

wards, hence the two Tallons drawir;g the feet forwards, asThbefore
I1i|:rued,jl and thefe being applied to the lurface of the body withall the

ints looking the contrary way, that is, forwards and outwards; ifthere

cag irregularity or yielding in the furface of thebody, the Fly fu-
{pends it felfvery firmly and ealily,without the accefs or need of any fuch
Sponges fill'd with an imaginary gltes, as many have, for want o
Glafles, perhaps, or a troublefome and diligent examination, fuppos d..

MNow, that the Fly is able to walk on Glais, proceeds partly from fome

ruggednels
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ruggednef of the furface : and chietly fromakind of rarpiffiy or diry
fmoaky fubftance, which adhieres tothe furface.of that veryhard badys
and though the pointed partscannat penetrare the fubliance of Glade yur
may they find pores enough inthe tarnifh, or at lealt make them.

%’his Strufture 1 fomewhat the more diligently furvey'd, becaulz I
could not well comprehend, how, if there were {uch a glutinous mareer
in thofe (nppaled § es, asmakb(that have ehlgry'd ity Objedina
‘Microfope)have hitherro believ'd,how, T fay, the Fly could fo readily un-
glew and loofenits feet : and, becaufe I have not tound amperherierea-
ture to havea contrivance any ways like it and chiefly, that wemighe
potbe caft upon unintelligible explications of the Phe nosmens &F Nature,
at lealt orhers then the true ones, where our lenles were able to furmih
uswith an intelligible, rationall and true one.

Somewhat a like contrivance to this of Flies thall we find inmolk other
Animals, fuch as all kinds of Flies and cafe-wing'd creatures 5 iy, ina
Flea, an Animal sbundantly (maller dven this Fly. Other creatures, ag
Mites,. the Land-Crab, €. have onely ooe fmiall very tharp Tallon
at the end of each of their legs, which all drawing towards the center or
middle of their body, inable thefe exceeding light badies vainfpend
falken themfelves to almolt any furface. i

Which how they are able to do, will not feem ftrange, if we confider;
fielt, how little body there is in one of thefe ereatures compar'd to their
fuperficies, or outfide,their thicknels; perhaps, oftentimes.not amountin
to the hundredth part of an Inch : Next, the {trengeh and agility of ©
creatures compar'd to their bulk, being, proportionable to their bulk,

rthaps, an hundred rimes (tronger then an Horle or Man. And thirdly,
if we confider that Nature does always appropriate the inftruments, lo
asthey are the molk fit and convenient to perform their offices, and the
molt imple and plain that poflibly can be 3 this we may fee further veris
ty'd alfo in the foot of a Loufe which is very much differing from thofe I
have been deferibing, but more convenient and neceflary for the place
of itg habitation, each of his leggs being footed with a couple of fmafl
claws which he canopen or (hur at pleafure, fhap'd almoft like the caws
of a Lobfter or Crab,but with appropriated contrivances for his peculiar
ufe, which being tomove its bedy roand fro upon the hairs of the crea-
ture it inhabits, Nature has furniih'd one of its claws wich joints, almofk
like the joints of a man's fingers, o as thereby itis able ro encompals or
grafp a hair as firmly as a man can a [tick or rope.

, s there a lefs admirable and wonderfull Afechanifae in the foor
of a Spider, whereby he is able to fpin, weave, and climb, or run on his
curipus 'tranfparent clew, of which Ifhall fay more in the defcription of
that Animal.

And to conclude, we (ball in all things find, that Nature does not
oncly work Mechanically, but by fuch excellent and moft compendi-
ous, as well as (lupendious contrivances, thav it were impofiible foralk
the reafon in the world to find out any contrivance to dothe fame thing
that {hould have more convenient properties. And can any be fo fottifh,
.f"!. a 2 R
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as to think 'all thofe things the productions of chance? Certainly, ei-
ther their Ratiocination muft be extremely depraved,or they did never
attentively ~confider and contemplare the Works of the ' Al-mighey.

Obferv. XXX V1L Of the Strutlure and motion of the Wings
of Flies.

TH: Wings of all ‘kinds of Infets, are, forthe molt part, very
beautifull Objetts; and afford no lcl%ghuﬁng an Object to the mind
to fpeculate upon,then to the eve to behold. This of the blue Fly,among
the: reft, "wants not'its peculiar ormnaments and contrivances 3 il’gtﬂws
ont of the Therax, ‘or middle part of the body of'a Fly, and is feated a
lictle beyond the center of gravity in the body towards the head, but
that Excemtricly iscurioully balane’d 3 firlt, by the expanded Ares ofthe
wings which lies all' more backwards then the root, by the motion of
them,whereby the center of their vibration is much more backwards to-
wards the tail of the Fly then the root of the wing is. 'What the vibra-
rive motion of the ‘wings is, and after what manner they are moved, I
havie endeavoured by many trials to find our : And for the hrft manner
of their motion, 1endeavoured to oblerve feveral of thofe kind of fmall
{pinning Flies, which will naturally fufpend themfelves, asit were, pois'd
and fteady in one place of the air, withour rifing or falling, or movi
forwards or backwards ; for by looking down on thole, Tcould by a kin
of faintdhadow, pereeive the utmolt extremes of the vibrative moti-
on of their wings, which fhadow, whil'ft they foendeavoured ro fufpend
themfelves, was not very long, but when they endeavour'd to flie for-
wards,it was {fomewhat longer 3 next I eried i, by fixing the leggs ofa Fly
upon the top ofthe (talk of a feather, with Glew, Wax, €. and then
making it endeavour to flie away s for being thereby able toview it in
any pofture, I collefted that the motion of the wing was after this man-'
ner. The extreme limits of the vibrations were ufually fomewhat about
the lengthiof the body diftant from one another, oftentimes fhorrer/and
fometimes alio longer 5 that the formoft limit was ufially a lictle above
the back,and the hinder fomwhat beneath the belly ;between whichtwo
limits, if one may ghefs by the found, the wing ' feem'd to bemov'd for-
wards and backwards withan equal velocity : And if one may (from the
{(hadow or faint reprefentation the wings afforded, and from the confide-
ration of the pature of the thing ) ghefs at the pofture or masner
of the wings moving betweeen them, it feem'd to be this: The wing
being fuppos'd placed in the upmoit limit, feems to be put fo that the
plainof it lics almolt herizomtal, but onely the forepart does dipa litele,
or is fomewhat more deprefts in this pofition is the wing vibrated
or movid to the lower limir, being' almoft arrived ar the lower li-
mit; the hinder part of the wing moving fomewhat fafter :hﬁzn the
rmer,
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former, the Aree of the wing begins to dip behind, and in that poltire
feems it to be mov'd ro the upper limit back again, ‘and theérce back
againinthe firlt pofture.the former part of the Areq dipping again,as icis
moved downwards by means of the quicker motion of the main ftem
which rerminates or edgesthe forepart of the wing,  And thefe vibrati-
Ons or mﬂfiﬂﬂﬂ o :'I.I'Ii! fro ['l-l.'?'l.‘l.'l’.r='| the two ]im'-|| g [-r_-.g_‘-n] {iv ﬁ'l"it-f:. thar ‘tig
very probable (fromthe found iraffords, ific be compar'd Wwith'the vi-
brdtion of a mufical ftring, tun'd unilon o i) it makes many i reds,
ik not fome thoufands of vibrations in a fecond minure of time. And, if
we may beallow'd to ghefs by the found, the wing of a Beeis yet more
fwifr, tor the tone is much more Seure, and thar, in all likelihood,' pro-
cteds from the exceeding fwift beating of the air by the fmall wing.
And it feems the maore Iii‘il’.‘l}" o, becaufe the 1.'.'ii3;1; of'a Bee is lefsin Fn; -
portion to-its body,then the other wing to the body ofa Fly ; fo that for
oughe L know, it may be one of the quickelt vibrating fontancans moti-
ons of any in the world ; and though perhaps there may be many Fliesin
other places that afiord a yet more fhrill neife with their wings, ver 'tis
molt probable that the quickeft vibrating fpostancons motion is to be
found in the wing of fome creature.  Now, if we confider the exceeding
quicknefs of thefe Animal fpirits that muft caulee thefe motions, we cannot
chufe but admire the exceeding vividnefs of the governing factlty or
Anima of the Infect, which is able todifpofe and regulate fo the the mo-
tive facultics, asto caufe every peculiar organ, not onely o move or aét
fo quick, butto doit alfo fo regularly.

hil:{t T was examining and confider ing the curious Mecharifer of the
wings, I .obferv'd that umﬁ'r the wings of moit kind of Flies, Bees, ghe.
there were plac'd certain pemduluncs or extended drops (as T may fo call
them from their refembling motion and figure) for they much refembled
a long hanging drop of fome tranfparent vifcous liquor 5 and T obferved
them conftantly tomove jult before the wings of the Fly began to move,
fo that at the E;}rﬁ Gight T could notbut ghefs, that there was fome excel-
lent ufe, asto the regulation of the motion of the wing, and did phancy,
that it mlght be run'II:l.'Iﬁng like the handleof a Cock, which l!-:l.' vibra-
ting toand fro,might,as ‘twere,open and fhur the Cock,and theréby give
a paffage to the determinate influences into the Mufeles ; afterwards,up-
on fome other trials,] fuppos'd that they might be for fome ufe in refpira-
tion, which for many reafons 1 fuppole thofe Animals o ufe, and, me
thought, itwas not very improbable, but that they might have conve-
nient paffages under the wings for the emitting, at leaft,of the air, if not
admitting, asinthe gills of Filhesis moft evident s or, perhaps, this Pex-
anlyen might be fomewhat like the ftaff to a Pump, whereby thefe ¢rea-
rurf.'smigﬁt exercife their Analogus lungs, and net only draw in;but force
out,the air they live by : but thefe were but conjeétures,and upon further
examination feem’d lefs probable.

The fabrick of the wing,as it appears through a moderately magnify-
ing ddicrofcope feems to be a body confifting of two pares.asis vilible in the
4-Figire of the 23.8chemesand by the 2.Figwre of the 26.8chenves the one i

a quilly
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a quilly or finny fubltance.confifting of feveral long,{lender and wariouly
bended quills or wires, fomething refembling the veins of leavess rha&
are, as twere,the finns or quills which (tiffen the whole 4res, and keep
the other part diftended, which is a very thin tranfparent fkin .oF mem-
brane varioully folded, and platted, but not very regularly, and is'be-
fides exceeding thickly beftuck with innumerable dmall brifles; which
are oncly perceptible by the bigger magnifying Microfcope, and (not
with that neither, but with a very convenicnt augmentation of! fky-
light projected on the Objedt with a burning Glals, as [ have el{ewhere
thew d, or by locking through it againit the lighe.

In fteed of thele fmall hairs, in (everal other Flies, there are infinite of
{mall Feathers, which cover both the under and upper fides of this thin
film as in almolkt all the {orts of Butterflies and Moths: and tholeimall pares
are not onely fhap’d very much like the feathers of Birds, bur like thofe
variegated with all the variety of curious bright and vivid coloursima-
ginable s and thofe feathers are likewile {o admirably and delicately
rang'd,as to compofe very fine flourifhings and ornamental paintings, like
Turkie and Perfian Carpets,but of far more furpafiing ]:u.-m:.:-?1 asisevident
enough to the naked eye, in the painted wings of Burterflies, but much
more through anordinary ..'Uirra_lfc'-?!lz-.

Intermingled likewife with thele hairs, may be perceived multicudes
of little pits, or black fpots,in the eéxended membrane, which feemto be
the root of the hairs that grow on the other fide ; thefe two bodies feem
difpers'd over the whole furface of the wing.

he hairsare belt perceiv'd, by looking through ic againft the light,
or, by laying the wing upon a very white pieceot Paper, in aconve-
nient light, for thereby every little hair moit maniteltly appearss a
Specineeni of which yon may obferve drawn in the fourth Figare of
the 23. Scheme, A B, CD, EF whereof reprefent fome pares ofthe
bones or quills of the wing, each of which you may perceive to be
cover'd| over with a multitude of {cales, or brifles, the former A E
is the biggelt ftem of all the wing, and may be properly enougheall’
the cut-air, it being that which terminates and {tiffens the formolt edge
of the wing 3 the tore-edge of this is arm'd with a multitude of little
brifles, or Tenter-hooks, in fome {tanding regular and in order; in
others not 5 all the points of which are direéied from the body to-
wards the tip of the wingy, nor is this edge onely thus fring'd , bue
even all the whole edge of the wing is cover'd 'with a (mall fringe,
conlifting of fhort and more {lender brifles.

This Subjedt, had I time, would afford excellent matter for the con-
templation of the pature of wings and of fying s but, becanfe Imay:
perhaps, get a more convenient time to profecute that fpeculation, nmi
recolleft feveral Obfervations that I have made of that particular. Ihall
at prefent proceed to '

Obfcw.
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Obferv. XX X1X. Ofthe Eyes and Head of a Grey drone-Fly,

and of feveral other creatures.

took a Jarge grey Drowe-) Iy, that had a large head, bura fmall and

flender body in proportion to itand cutting off itshead, Lix'd it with
the forepart or face upwards upon my Objedt Plare (this 1. made choice
ofracher then the head ofa great blue Fly-becaufe my enquiry bq_-iuH o
about the eyes,| found this Fly to have, firft the biggelt clufiers of cyes
in proportion to liis head, of any fmall kind ot Fly that I have vet feen, ie
being fomewhat inclining towards the make of the large Dragon-Flies,
Nexr, becaufe there is a preater variety in the knobs or balls of cach
clufter,then is of any fmall Fly) Then examining it according to my ufual
manner, by varving the degreesof light, and altering its polition to cach
kinde of light, I drew that reprefeheation of it which is delineated in
the 34. Schewe, and found thefe things to be as plain and evident, as
notable and pleafant,

Firfi, that ﬂ:iﬁrmteﬁ part of the face.nay,of the head,was nothing clfe
bur two large and protuber.mt bunches,on prosementpares ABCDE A the
furface of each of which was all cover'd over, orfhap'd into a multicude
of fmall Hrm.j@-!‘tﬂ.r,p]ﬂl."d ima friagomal order,thar hring the clofelt and
moft compacted, and in that order, rang'd over the whole furface of the
eyein very lovely rows berween each of which, as is neceflar ¥y, werelelt
long and regular trenches, the bottoms of every of which, were perfectly
intire and not at all perforated or drill'd througzh, which I moft certainly
was allured of, by the regularly retleéted Image of certain Objects which
I mov'd to and fro between the head and the lighr. And by examining
the Cormea or outward fKin, after I had {tripe it off from the @veral fub-
ftances that lay within it,and by looking both upen the infide and againft
the light. :

MEI, that of thofe multitudes of Hemifpberes, there were obfervable
twodegrees of bignels, the half of them that were lowermolt,and look’d
toward the ground or their own leggs, namely, CDE, CDE being a
pretty dﬂifﬁmlltrthm the other, namely, AB CE, AB CE, that look'd
upward, and fide-ways,or foreright,and backward, which variety I have
not found in any other fmall Fly.

Thirdly, that every one of thele Hewifpheres,as they feem'd to be pree-

neer the true thape of a Hewifphere, fo was the furface exceeding
Pl;mth and regular, refleCting as exadt, regular, and perfedt anIma ge of
any Object from the furface of them, as a fmall Ball of Quick-filver of
that bignefs would do, but nothing neer fo vivid, the reflection from thefs
being very languid, much like the reflettion from the outfide of Warer,
ﬂhﬁ% Cryftal, €, In fo much that in each of thefe Hemifpberes, I have
been able to difcover a Land-fcape of thofe things which lay bc[_f;:-_:: my
window,
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window, one thing of which was a large Tree, whofe trunk and top I
could plainly difcover, as Icould alfo the parts of my window, and my
hand and fingers, if T held it between the Window and the Objeéts a
fmall draught of nincteen of which, as they appear'd inthe big&r Mag-
nifying-glals to reflect the Image of the two windows of my Chamber,
are delineated in the third Figure of the 23, Scheare.

Feurthly, that thele rows were fo difpos'd, that there wasno quarter
vifible from his head that there was not fome ni‘thd’:lﬁrm{fﬁbtm: direfted
againft ; fo that a Fly may be trul faid to have an eye every may, and to
be really circumfped, And it was turther obfervable, that that way where
the trunk of his body did hinder his profpeét backward, thefe pratube-
ramcer were clevated, as it were, above the plain of his fhouldersand
back, fo that he was able to fee backwardsalfo over his back.

Fifthly, in living Flies, I have obferv'd, that when any {mall mote or
duft, which flies up and down the air, chances to light upon any part of
thele knobs, asit 1s fure to fick firmly to it and not fall, though ¢ rm;‘?
the Aficrofape it appears like a large ftone or ftick (which one would ad-
mire,efpecially fince it is no ways probable that thereis any wet or ﬁti—
nous matter upon thefe H'e-mff_ﬁr};cru:_bu: I hope I (hall render the realonin
another place) {o the Fly prefently makes 1.1|]:~::‘L of his two fore-feet in ftead
of eye-lids, with which, as with two Brooms or Brufhes, they being
all beftuck with Brifles, he often fiveeps or brufhes off what everhinders
the profpect of any of his Hemifjberes, and then, to free his leggs from
that dirt,he rubs them one againit another.the pointed Brifles or Tenters
of which looking both oneway, the rubbing of them to and fro one
again(t another, does cleanfe them in the fame manner s I have oblerv'd
thofe that Card Wool, to cleanfe their Cards, by placing their Cards, fo
as the teeth of both lock the fame way,and then rubbing them one again(t
another. In the very fame manner do they brufh and cleanfe their bodies
and wings, as| fhall by and by fhew 3 other creatures have other contri-

vances for the cleanfing and cleering their eyes.

Sixthly, that the number of the Pearls or Hemrifpberes in the clufters
of this Fly, wasneer 14000, which I judged by numbering certain rows
of them feveral ways, and cafting up the whole content , accountin
each clufter to contain about feven thoufand Pearls, three thoufan
of which were ofa cize, and confequently therows not fo thick, and
the foure thoufand T accounted to be the number of the fmaller Pearls
next the feer and prebofiis. Other Animals I obferv'd to have yera
greater number, as the Dragon-Fly or Adderbolt : And others tohavea
[n?c_b lefi company, as an Ant, &c, and feveral other fmall Flies and

niecs.

seventhly,that the order of thefe eies or H:mj{ﬁﬁm: was altogether curi-
ous and admirable,they being plac'd inall kind of Flies,and sersalanimals,
inamoft curiousand regular ordination of triangular rows, in whichor-
der they are rang'd the neereft togetherthar poflibly they can, and con-
fequently leave the leaft pits or trenches between them.  But in Shrimpr,
Crawfijbes, Lobflers, and fuch kinds of Craffaceens water Animals, T have

yet
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yet obferv'd themrang'd in a quadrangulat order, the rows cutting each
other at right angles,which as it admits of a lefs iumber of Pearls in equal
lurfaces 5 fo have thole creatures o recompence madethem, by having
their cyes a little movable n thiir ]1;:-;1.:[:., which the ather il!!t‘:{flhtr
want. Soinfinitely wife and provident do we find all the DifpenBrians jn
Nature, that certainly. Eprcwrar, and his follovers, mult very ditele have
confider’d them, who alcrib'd thofe | things o the produdtion of chance,
that wil to 2 more attentive confidererappearthé produdts of the higheit
Wildom and Providence.

Upon the Anatomy or Difietion of the Head, 1 oblerv'd thefe par-
ticulars:

Firft, thar this.ourward fkiny hike the Corwed of the eyesof the greater
Animals, was both Hexible and l.'l':luﬁ‘.-'lTlr_‘l::l‘.J and l-vl'_':"til.'d_, I|".'rm|gj| the Adfi-
erdftape; perfectlyl corefemble the very fubftance of the Cormer of a man's
eyes! for having cir out the clufter, and remov'd the dark and mwcous
Ituff that isfubjacerie toiit, [ coulddee it traniparent like a thin piece of
fkin, having is many cavities in the infide of it, and rang'd in the fame
orderas it had pratuberarees onthe outlide.and this propricty,l found the
fame inall the Animalsthat had i, whether Flies or Shell-Fiih.

Secondly, I found thatall Animals that | have obferv'd with thofe kind
of eyes; bave withinthis Cormea, a certain cleer liquor or juice, though in
avery lictle quantity, and, '

Fobferv'd thirely, that within that cleer liquor, they had akind of
dark svwcons lining, which was allfpread round within the cavity ofthe
¢lufter, and feem'd very neer adjoining to it, the colour of which, in
fome Flies,was grey ;. inothers; blacks in others red 5 in others,of a mix'd
colour : in others,{potted 3 and thae the whole clulters, when look'd on
whil (t: the Animal was living, orbut newly kill'd, appear'diof the fame
colour that thisceat (as I may o call it) appear'd of, when that outward

{kin, or Cormes,was remov'd.

Fourthly, thatithe reft of the capacity of the cluiters wasin fome, as
i Dragon Flics, &e. hollow, or empty 3 in others fill'd with ome kind
of fubltance s imblue Flies,with a reddiib muiculous fubftance, with fhres
tending from the center or boteom outwards : and divers other,with va-
rious and di'ﬁ‘.’ﬂ]‘l-g hinds offubftances,

That this curieuscontrivance is the organ of fight to all thofe various
Crﬂ?durm Anipals, which are furnilb’d with it, 1 think we need bot
doubt. if we confider bur the feveral congruities it has with the eyes of
greater creatures,

As firft, that itlis furnifh'd with a Cormea with a tramiparént busonr and
with.aweea or retima/that the Figure of each of the fmall Hemifpberes are
very. Spherical, exactly polifh'd, and moft vivid, lively and plump,when
the Animal is living as in greater Animals,and in'like manner dull Haceid,
and irregular, or fhrunk,when the: Animal is dead.

2 Nexr, [that thofe: creatures that are’ furnifh'd with it; have no
ather organs thar have any referablance to the known eyes of other
creatires. i

Eb Thirdly,

L7y




178

MIiCROGRAPHI A.

Thirdly,that thofe which they callthe eyes of Crabs,Lob{ters,Shrimps,
and the like, and are really fo, are Hemifpher d, almolt in the {ame man-
ner as thefe of Flies are. And that they really are fo, I have very often
try'd, by eutting off thefe little movable knobs, and putting the creature
again into the water, that it would fwim to and fro, and move up and
down as well as befare, but would often hit it {elf againft the rocks or
ftones ; and though I put my hand juft before its head, iv would notat
all frart or tly back till I touch'd ir, whereas whil'lt thofe were remain-
ing, it would ftart back,and avoid my hand or a ftick at a good diftance
betoreittouch'd it.  And i in eruflaceons Sca-animals, then it feems very

robable alfo,that thefe knobs are the eyesin cruffaceeasInfetts, whichare
alfo of the fame kind, onely ina higher and more adtive Element 3 thisthe
conformity or congruity of many other parts common to either of them,
will ftrongly ﬂrgl]t'j[!'lfll'ﬂ'h'jfdffﬂh at mmlr,tl’:‘cn' number of leggs,which
are fix, befide the two great claws, which anfwer to the wings in Infecls3
and in all kind of Spiders, as allo in many other Infelts that want wings,
we fhall find the compleat number of them, and not onely the number,
but the very fhape, figure, joints, and claws of Loblters and Crabs, as is
evident in Scorpions and Spiders, asis vilible in the fecond Figure of the

1. §chemie and in the livtle Mite-worm,which I call a Land-crab,deferib'd
in the fecond Figare of the 33. &chenre,but in their manner of generation
being oviparous, €. And it were very worthy obfervarion, whether
there be not fome kinds of transformation and metamorphofis in the fe-
veral [tates ﬂf_;r#ﬁ.e.:':pxi wate r‘.'uﬁmals, as thereis in feveral fortsof In-
fects 3 for if fuch conld be met with,the progrefs of the variations would
be much more confpicuous in thofe larger Animals, then they can be in
any kind of Infeéts our colder Climate affords.

Thefe being theireyes, it affords us a very pretty 5 lation to con-
template their manner of vifion, which, asit is very difiering from that of
biocwlar Animals, fo is it not lefs admirable.

That each of thefe Pearls or Hemifpheres is a perfelt eye, I think we
need not doubt, if we confider onely the outfide or figure of any oneof
them, for they being each of them cover'd with a tranfparent protube-
rant Cerrea, and cuntaining a liquor within  them, refembling the watry
or glaffic humours of the eye, muft neceffarily refract all the parallel
Raysthat fall on themout of the air, infoa point not farr diftant within
thiem, where (in all probability ) the Retina of the eye is placed;and that
opacous, dark, and mucousinward coat that (1 formerly H}m'd:} I found
to fubtend the concave part of the clufter is very likely to beithae -
#icle or coaty it appearing through the Merofiope o be plac'd a little
more than a Diameter of thofe Pearls below or within the twaiea cormes
And if {o, then is therein all probability, a little Pifture or Image of the
objetts without, painted or made at the botrom of the Retiza again(t
every one of thofe Pearls, fo that there are as many impreflions on the
Retina or opacous ikin, asthere are Pearls or Hemifpheres on the clufter.
Bur becaule itisimpoiiible for any protuberant furface whatfoever, whe=
ther [pherial or other, {0 to refraét the Raysthat come from farr remote
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lateral points of any Objeét as to colledt them again,and unite them eacly
ina diftintt I.mim._,nnd that nmﬂ:.' thofe Rays which come from fome point
that lies in the Axis of the Figure produe'd, are fo accurately re-
fracted toone and the fame point again, and that the fateral Rays.thefur:
ther they are remov'd, the mere impertedt is their refracted confluence s
It follows therefore, thatonely the Picture of thole parts of the ‘external
objects that lie in, or neer, the Axis of cach Hemrifpbere, are difcernably
painted or made on the Retina of cach Hemifpbere, and that therefore
each of them can diﬂinfll}'lbnlhtu or lee onely thole parts which are very
neer perpendicularly 1;'.;1[:35?.! 1o ity o lie in or neer its optick Axir
Now, though there may be by each of thefe eye-pearls,a reprefentation
to the Animal ofa whole Hearifphere inthe fame manner asin a man’s eye
there is-a picture or fenfation in the Ketina of all the objeéts lying almolt
inan Hesfpbere 5 yet, asina man’s eye allo, there are but fome very
few points which liyng in, or neer, the optick Axés are diftinétly dii:
cemd : So there may be multitudes of Pictures made of an Object in
the feveral Pearls, and yet but one, or fome very few that are diftinét 5
The rcprr_-l'cntntiﬂn of any object that is made in any other Pearl, but thae
which 1s direétly,or very neer directly,oppos'd,being altogether confiss'd
and unable to produce a diftinét vifion.

So that we lce,thar though it has pleas'd the All-wife Crearor, to o=
due this creature with fuch. multitudes of eyes, yer has he not indued it
with the faculty of feeing more then another creatures for whereasthis
cannot move his head,at lealt can move itvery little,wichout maving his
whole body. biscalar creatures can in an inftant (or the twinkling of ur
eye, which, being very quick, is vulgarly ufedin the fame lignification)
move their eyes {o asto direlt the optick Axis to any points norlis it
Embablc,thﬂl they are able tofee attentively at one time more then one

hyfical point 5 for though there be a diltinét Image made in every eye,
yet ‘tis very likely,that the obferving faculty is only imploy'd about fome
one objeét for which they have molt concern.

Now, as we accurately diftinguilh the fite or pofition of an Objeé
by the motion of the Mulcles of the eye requilite to put the optick Line
in adizet pofition,and confuledly by the polition ofthe imperfeét Pitture
of the object at the borrom of the eye; fo are thele ermffaceons credrures
able to judge confufedly of the pafition of objetts by the Picture or im-
preflion. made at the bottom of the oppofite Pearl, and diftinéty by.the
removal of the attentive or obferving taculty, from one Pearl to.adothicr,
but what this faculty is,as it requires another place, fo a much deeper fpe~
culation. Now,becaufeit were impoflible,even with this multitude of eye-
balls,to fee any object diltinct(for as [ hinted before,onely thofe pares that
lay in,or veryneer the optick Lines could be {o)jthe [nfinitely wife Creator
hasnot left the creature without a power of moving the head a lietle in
Aerial cruflaceows animals,and the very eyes alfo in craffaceows Sea-animialss
{o that by thefe means they are inabled to direct fome optick line or other
againlt any object,and by that means they have the vifive faculcy ascom-
pleat asany Animal thatcan move its eyes,

b 2 Diltances
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Diftances of Objets alfo, 'tis very likely they diftinguilh, ‘partly by

the confonant impreffions made in fome two convenient Pearls, one in

cach clufters for, according as thofe congruous impreffions affet, two

Pearls eerer approach'd to eachother, the necrer is the Object, and

the farther they are diftant, the more diftant is the Objeét: partly alfo

by thealteration of each Pearl, requilite to make the Senfation or Pifture

perfeét ; for ‘tiz impoihible that the Pictures of two Objetts, varioufly

diftant, can be perfeétly painted, or made on the fame Hetina or botrom

of the eye not altered, as will be vcr{;i- evident to any one that (hall atten-

tively confider the nature of refrattion. Now, whether this alteration

may be inthe Figure of the Cornealin the motion of accefs or recefs of the
Retina towardsthe Corsea, or in the alteration of a cruftaline bumour, if
fuchthere be, I pretend not to determine; though I'think weneed not
doubt, but that there may be as much curiofity of contrivance and firu-
&ure in every one of thefe Pearls, as in the eye of a Whale or Elephant,
and theJalmighty's Fiar could as eafily caufe the exiltence of the ‘one as
the others; and as one day and a thoufand years are the fame with him,fo
may one eye and ten thouland.

This we may be fure of, that the filaments or fenfative parts of the
Retira mult be moft exceedingly curious and minute, fince the whole
Pifture it felf is fuch ; what muft needs the component parts be of that
Retina which diftinguifhes the part of an objeét’s Piture that muft be
many millions of millions lefs then that ina'man’s eye? And how exceed-
ing curious and fubtile muft the component parts of the sediume that
conveys light be, when we find the inltrument made for its reception or
refraétion to be fo exceedingly fmall  we may.] think, from this fpecula-
tion be fufficiently difcouraged from hoping to difcover by any optick or
other inftrument the determinate bulk of the parts of the medium thae
conveys the pulfe of light, fince we find that there is not lels accurare-
nefs fhewn in the Figure: and polifh of thofe exceedingly minute lenti-
cular furfaces, then in thofe more large and confpicuous furfaces of our
own eyes. And yerean Inot doubt, but that there is a determinate bulk
of thole parts, fince I find them unable to enter between the parts of
Mercury, which being in motion, muft neceffarily have pores, as 1 fhall
elfewhere (hew, and here pafs by, as being a digrefiion.

Asconcerning the horns FF, the feelers or {mellers, GG, the Pro-
baféis HH, and I, the hairs and brifles, KK, T 'fhall indeavour to de-
feribe inthe 42. Obfervation.

Obferv. X L. Of the Teeth of a Snail.

'I' Have little more to add of the Teeth of a Snail, befides the Pifture
of it, which is reprefented in the firft Figarv of the 35, Scheme, fave
that hisbended body., AB C DEF,whichfeem'd fafhioned very much
like a row of fmall teeth, orderly plac'd ini the Gums, and looksas if it
were
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were divided into feveral Imaller and greater'black tedth, was fisthing
bt one (mall bended hard bone,which was plac'd Inthe upperjaw ofehe
montlvofa Houfe-Snail, with which T obfety’d this very Snailro fed o
the leaves of a Rofe-tree, and to'bite out préay Jarge and hatfronnd
bits, ‘ot unlike the Figure of a {C) nor very s differmg from it i
bignefs; the upper part A B CD of this bore, T found vobe'mioch whicd,
anel e grow v of the upper chap oftht Sanil GGG and ot to beany
thing necr fo much ereas'd as the lower and blacker parcoff HITHKK#
whichwas exactly Thap'd like teerh, the bont srowing thiner, ortaper-
ingvo an edge towards KK K. T fecn’d to have'riing reeth, Gt prominent
parts TK, TR, TF, &, which weré yoin'd togerher by the diivher iiters
pos'd pares of the bore,  The Amimal vo which theté reechbelong, is @
VEIY ahomalons creature, and Teems of a kind quite difkin® from an
other terrefirial Animal or Infedt; the Anatomy wirtreof excteditigly diik-’
feving from whitt has been hitherto given of it thould have iferted bue
that it will be more proper inanother place.  Thive never tict'with any
kind 'of Animal whole recth arcall join'd in one, five onely that [ lately
obferv'd, that all the tecth of a Rhinoteror, | which grow on 'either fide
of itsmouth, arejoin'd intoone large bune, the weight of one oF which
I'found to be neer eleven pound Flrverdwpois. Sochat it {eems one of
the! biggelt fore of tervelinial ‘Antorale, as well a3 one of vhe (matiell;
lias his reeth thus thap'd.

Obferv. XLL:0fthe Eggsof Silk-worms,and other ﬂwﬁﬁr

I~ He Eggs of Silk-worms{one of which Thave deftvib'difehe fecond

' Figare of 25, Schewe ) ufford a pretey Object for a Merofepe thar
magnifies very much; efpeciallyifit be bright weathir, and the light of &
window be caftor collected onit by a deep Corvex-glafi, or Warer-ball
For then the whole furface of the Shell may be perceiv'd all cover'd over
with Exuct:r.iiu.% {mall pits or cavities withinterpoled edges, almolt in the
manner of the furface of a Poppy-feed.bur that thefe holes are not an hun-
dredth part fcarce afitheirbignefes the Shellowhen the young ones were
hatch'd (which I found an eafie thing to do, if the Eggs were kept in a
warm place) np!-m:lr'd no thicker in proportion ro its bulk,then thar of
an Hen's or Goos's Egg is to its bulk,and all the Shell appear’d very whice
S\:hkh feem'd to proceed froem its sranfparency) \-.'iu-ni:t' all thofe pit-
did almoft vanifh, fo thatthey could not] without much difficaley,

be difcern’d, theinfide of the Shellfeem’d to'be liwd alfo with -a kid of
thin film,not unlike (keeping the proportion to its Shell Jthat with which
theithell of an'Hen-vggis lin'd y and the fhell it Iffeen ' d like ¢omifion
Eggfhells; very britele, and bracld, - In divers other ofithelk Fpg T
conld plainly enovgh. thronghl the' thell, ‘percéive the firiall Tnfett lie
coyled round the edges oftheithell. Thic fhage 'of the Egpde 2IF, the
Figure pretty well reprefents€theuph by defhsli of it Glaver b dbey

"t




MiCROGRAPHIA.

not appear fo rounded, and lying abeve the Paper, as it were,asitoughe
to dcs that is, it was for themolt part pretty oval end-ways, fomewhae
like an Egg;but the other way it was a little flacced on two oppofite fides.
Divers of thefc Eggs, as is common to moft others, I found to be bar-
ren, or addle, for they never afforded any {nung ones.  And thofe I
ufually found much whiter then the other that were prolifick. The
Eggs of other kinds of Oviparous Infects I have found to be perfedtly
round every way,like fo many Globules,of this fort 1 have obferv'd fome
forts of Spiders Eggs3; and chancing the laft Summer to inclofe a very
large and curioully painted Burtterfly in a Box, intending to examine itg
audery with my Microfcope, I found within a day or two after linclos'd
ﬁ.;r, almoft all the inner furface of the Box coverd over with an infinire
of exattly round Eggs, which were {tuck very falt to the fides of it, and
info r};at{‘ly regular and clofe an order, that made me call to mind my
E&Pﬂl‘hﬁj,“‘hiﬁj[ had formerly thought on for the making out of all the
regular Figures of Salt,which L have elfewhere hinted 5 for here [ found
all of them rarig'd into a moft exact triqgomal order, much after the man-
ner as the Hemniffberes are place on the eye of a Fly; all which Eggsl
found after a little time to be hatch'd, and out of them to come :mﬁﬁ.
tude of fmall Worms, very much refembhn lz'uung Silk-worms, leaving
all their thin hollow (hells behind them, fhicking on the Box in their -
agonal pofture 3 thefe I found with the Microfcepe to have much fuch a
fubftance as the Silk-worms Eggs, but could nor perceive them pirred.
And indeed, there is as great a variety in the fhape of the Eggs of Ovi-
parous Infeéts as among thofe of Birds. 4
Of thefe Eggs, a largeand lufty Fly. will ar one time'lay neer four or
ﬁvchunr_’lr:d}mim: the increafe of thefe kind of Infefts mult needs be
very prodigious, were they not prey'd on by multitudes of Birds, and de-
ftroy d by Frofts and Rainss and hence 'tis thofe hotter Climates between
the Trapicks are infelted with fuch multitudes of Locufts, and fuch other

¥Yermine.

Obferv. XL1I1.' Of ablue Fly.

Hi:ﬂdnd of Fly,whereofa Micrafcapical Pifture is delineated in the
firlt Figure of the 26.8cheme, isa very beautifull creature, and has
many things about it very notable s divers of which I have already partly
defcrib'd, namely, the feet, wings, eyes, and head, in the preceding
Obfervations. il

And though the head before deferib'd be that of a grey Dreme-Fly,
yet for the main it is very agreeable to this. The things wherein they
differ moft, will be eafily enough found by the following particalats: .,

Firlt, the clufters of eyes nfﬁliﬁ Fly, are very much fmaller thenthofe
of the Dren-Fly, in proportion to the head. ..ﬁm:l




i

—
—

S . e







MicrRoGRAPH! A,

And next, allthe eyes of each clufter feem'd much of the fame bignefs
on¢ with another, notdiffering as the other, but rang'd in the fame #rs-
agonal order.

Thirdly, between thefe two clulters; there was a lcaly prominent
fromt B, which wasarm'd and adern’d with large tnpcrini[]mrp black
brilles, which growing out in rows on either fide, were {o bent toward
each other neer the top, as to make a kind of arched arbour of Brifles,
which almolt cover'd the former front.

Fourthly, atthe end of this Arch, about the middle of the face, on a
prominent part C, grew two imall oblong bodies, D D, which through
a AMicrofcope look'd not unlike the Pendants in Lillies, thefe feem'd to be
jointed on to two (mall parts av C, each of which feem’d again jointed
into the front.

Fifthly, out of the upper part and outfides of thefe horns {as I may
call them, from the Figure they are of, inthe 24. Scheme, where they
are marked with F F) there grows a fingle feather, or bruthy Brille, EE;
fomewhat of the fime kind with the tufts of a Gnat, which | have before
deferibed.

What the ufe of thele kind of horhed and tufted bodies (hould be, 1
cannot well imagine,unlefs they ferve for fmelling or hearing,though how
they arc adapted for either, it feems very difficule to deferibe they are
in almuodt every feveral kind of Flies of lo various aiha pes thou E]L Ccertain-
ly they are fome very cllential part of the head, and have fome very
notable office aflign'd them by Nature, fincein all Infeéts they are to be
found in one or other form,

Sixthly, at the under part ofthe face F F, were feveral of the former
fort of bended Brilles; and below all, the mouth, out of the middle of
which, grew the probojcis G H I, which,by means of feveral joints,where-
of it feem'dto confi , the Fly was able to move toand fro, and thruft ie
inand out as it pleas'd 3 the end of this hollow body (which was all over
cover'd with fmall fhort hairs or brifles) was, as'twere, bent at H, and
the outer or formolt fide of the bended part HI, ilit, as it were, into
twochaps, HI, HI, all the cutfide of which where cover'd with hairs,
and pretty large brifles s thefe he could, like two chaps, very readily
open and fhut, and when he feem'd to fuck any thing from the lurface of
a body, he would {pread abroad thofe chaps, and apply the hollow pare
of them very clofe toiit.

From either fide of the Probofcis, within the mouth, grew two other
fmall horns, or fingers, K K, which were hairy, but fmall in this Figure 5
but of another (hape, and bigger in proportion, in the :.5,.I.5'rﬁr:#_r.:, where
they are marked with G G, which twoindeed feem'd a kind of fmellers,
but whether fo or not, [ cannot pofitively determine.

The Therax or middle part of this Fly, wascas'd, both above and be-
neath, with 2 very firm cruft of armour, the upper part more round, and
covered over with long cemical brifles,all whole ends pointed backwards;
out of the hinder and under part nfthis grew out in a clulker (ix legps,

three of which are apparent in the Figure,the other three were hid bb}' [cl-lm
Lot §
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body plac’d in thar pofture.: The leggs were all muchof the fame make,
being all of them cover'd with a firong hairy fealeor fhel juft like the leps
of a Crabb or Lobfter,and the contrivance of the joints feem'd much the
fame 3 each legg (eem'd made up of eight parts, 1, 2.3, 4, 5.8, 7,8, to
the eighth or laft of which, grew the foles and claws, delcribed béfore
in the 38. Obfervation,

QOut of the upper part of this runck grew the two wings, which T men-
tion'd in the 38. Obfervation, confilting of a film, extended on' dertain
fmall {tiff wires or bones: thefe ina blue Fly, were much. longer then
the b':'d'f!« burin other kind of Flies '|:|1|:'}' are of very differ; propor-
tionsto the body. Thefe films,in many Flics,were fo thin,thar like feveral
other plated bodies (mention'd in the ninth Obfervation) they afforded
all varieties of fantaftical or tranfient colours (the reafon ﬂfwﬁiehl have
here endeavoured to explain) they feem'dto receive their nourifhment
from the [talks or wires, which {eem'd vo be hollow, and neer the upper
part of the wing L L {feveral of them feem'd jointed, the fhape of which
will fufficiently appear by the black lines in the fecond Figure of the
26. Scheme, which is a delineation of one of thofe wings expanded 'di-
redtly to'the eyes,

Allthe hinder part of its body is cover'd with a moft corious blue  fhi-
ning armour, looking exatly like a polifh'd picce of ftecl brought tothat
blue colour by annealing, all which armour is very thick beftuck with
abundance of tapering brifles, fuch-as grow on its back,' a5 is vifible
enongh by the Figure.

Nor was the inlide of this creature lels beautifull then itz outlide, for
cutting off a part of the belly, and then viewing it, to fee i I could dif-
cover any Veliels, fuchasarero be found in a greater Animals, and even
in Snails excecding manifeitly,I found,much beyond my expelrition that
there were abundanee of branchings of Milk-white vﬂi’é]smu lefs curiobs
then the branchings of veins and arteries in bigger terreltriall Anjmals,in
one of which, I found rwo notable branches, joimng their two main{hocks,
asit were, into one common dxds 5 now, to what veins or arteries thele
Vellells were amalogwr, whether to the vema porta, or the meferaick vefc
Jells,orthe like, or indeed, whether they were veing and drverics, o vafa
laétea, properly fo called, T am not hitherto able to determihe, having
not yet made fufficient enquiry 3 burin all parriculars; there feemsnet to
be any thing lefs of curious contrivance in thefe  Infefts, chien in thofe
larger terreftrial Animals, for I had never feen any more curiousbranch-
ings of Veliells, then tholeI obferv'd in' two or three of thefe Flies thus
opened,

It iza crearure aftive and nimble, fo as there are very few creatures
like ir, whether bigger or fmaller, in fo much, that ‘it will {eape and
avoid a fmall body, though coming on it exceeding fwiftly, and ifit fees
any thing approaching it, which' it fears, it prefently fquatsdown, as it
were,thar it may be the more ready for s rife,

Nor isitlefs hardy in the Winter, then adtive in the Summer, indaring
all theFrofts, and furviving till the nexr Summer, notwithftanding the
bitter
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bitter cold of ourClimate 5 nay, this creature will indure to be frozen,
and yet not be deftroy'd.tor | have taken one of them out of the Show
whereon it has been trozen almolt white, with the Ice abour it, and yet
!le' thawing it gently ].'-:.' the 'warmth .of a fire, 1t has Litljl."]-.]}' revivid .|‘:',|_{
Hown about.

This kind of Fly feems by the {teams or talte of termenting  and
putrifying meat (whichit often kilfes,as vwere, with jes probefiis as it trips
overit)to kel ftimulared or excited po cdt s Eegs or Seed on i, i"t.:ir"
hlﬁ: from the fBime realon as iJl‘J!zw.,{:.Ll.:-=;Li|t!I muny other brote -'c;n..;l ures
are excited to their particular lults, by the fmell of their females, when
by MNature Fn'_'F:tl'l_'d for generation s the males leeming by thole kind
D;{ {mells, © or other incitarions, 1o be as much neceibtated thereto, as
Agqua Regis {trongly 'ln1lp:'!‘gll'-“'i.'d with a folution of Gold,is forced 1o i'-“-"
¢ipitate it by the affufionef ipiric of Trive, orafolution of salt of
Tartar. p

Oune of thele put in fpirit of Fime, was very quickly feemingly kill'd,
and both its eys and mouth began to look very red, but upon the taking
of it out, and fuffering it to lie threée or bour hours, and heating it with
the Sun beams calt throwgh uBurniul_[—gl.ll:'.} it ;1;{.1'1“ l'L".-'i.'.'.»:!} {eeming; as
it were, to have been all the intermediate time, but dead drunk, and af-
ter certain hours to grow frefh :up;uh! and fober.

Obferv. XL 111 0f the Water-Infet or Guat,

His lictle creature, deferibed in the firlt Figere ofthe 27, Sebeave,
was 2 fmallfealed or erufted Animal, which Thave often obierv'd
to be generated in Rain-water 5 | have allo obferv'd it both inPond and
River-water. It is fuppos'd by fome, to deduce s firlt original from the
putrifaétion of Rain-water, in which,if it have {tood any time open to the
air, you fhall feldom mifs,all the Summer long, of ftore of them frifking
too and fro. ;
"Tisa creature, wholly differing in thape from any [ ever obferv'd ;s nor
is itsmotion lefs ftrange : It has a very large head, in proportion to its
body, all covered with a fhell, like other feffaceons Animals, but it dif-
fers in this, that ithas, up and down feveral parts of ir, feveral tufis of
hairs, or brifles, plac'd in the order exprels'd in the Figures [t has two
horns,whichfeem'd almoft like the homs of an Oxe.inverted,and, as neer
asT could ghefs,were hollow,with tufis of brifles.likewile at the topsthefe
horns they could move eafily this or that way ,and might, perchance, be
their noftrils. Tr has a pretey large mouth, which feem'd contriv'd much
like thofe of Crabs and Lobfters,by which, I have often obferv'd them to
feed on water, orformeimperceptible nutritive fubftance init.
T could perceive, through the tranfparent fhell while the Animal furs
viv'd, feveral motions in the head, thorax, and belly, very diftindtly,
Ce i
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of differing kinds which I may, perhaps, elfewhere end cavour more ac-
curately to examine, and to fhew of how great benchit the ule ot a Afi-
erofcope may be for the difcovery of Nature's courfein the operations per-
form'd in Animal bodies, |;}3,' which we bave the opportunity f_li :Jhﬁ:r\r!ng
her through thefe delicate and pellucid teguments of the bedies of Infedts
alting according to her ufial courfe and way, undifturbed, whereas,
when we endeavour to pry intoher feerets by breaking openthe doors
upon ll'll-'!'} anel ':H”x'[;’ti”?_ and mL“]E:rl[;I;: ereatures whil ik chere s lite yet
within them, we find her indeed ar work, 'bur putinto fuch diforder by
the violence offer’d, as it may eafily be imagin'd how differing a thing we
fhould find,if we could,as we canwith a Aficrafcape,in thele maller crea-
tires, quietly peep inat the windows, without frighting her out of her
nlual byas, i
The torm of the whole creature, as it appear’d in the Aficrofcope, may,
without troubling you with more deferiptions, be plainly enough per-
ceiv'd by the Scbeme, the hinder part or belly confilting of eight {everal
jointed parts, namely, ABCDEFG H, of the firlt Figwre, from the
mid(t of each of which on either fide.iflucd out three or four {mall brifles
or hairs, LI L L1, thetail was divided into two pares uf'-'r:rﬁiifferlng
make 3 one of them, namely, K, having many tufts of hair or brilles; which
feem'd toferve borh for the finns and tail, for the Oars and Ruder of this
little ereature, wherewith it was able, by tr ifking and bending its body
T'.':1I!J|:. to andfro.to move himfelf any \-.'t.ir'hw.'l'::lﬂ{! to fkull and fteer him-
felfas he pleas'dsthe ocher part, L, feem’d to be,as ‘twere,the ninth divifi-
on of his belly,and had many fingle brifles on cither fide. Fromtheend V,
of which, through the whole belly, there was a kind of Gut of adarker
colour, MMM, wherein, by certain Periffaltick motions there was a kind
of black fubftance mov'd upwards and downwards through it from the
orbicular part of it, N.(which feem'd the Femtricle,or tomach to the tail
V,and fo back again, which periffaltick motion Ihave obferydallo in a
Loufe, a Gnar, and feveral other kinds of tranfparent body'd Flies. The
Thorax or chelt of this creatare OO OO, was thick and | 0T, and pret-
ty tranfparent, for throughit I could fee the whire heart (which is the
colour alfo of the bloud in thefe, and moft other Infefts) to bear, and
feveral other kind of motions. Tt was beltuck and adorn'd upand down
with feveral tufts of brilles, fuch as are pointed out by PP, P, P, the
head Q was likewife beftuck with feveral of thofe tufts, 85 85 it was
broad and (kort, had two black eyes, T T, which I could not perceive at
all pearl'd, as they afterwards appear'd, and two fmall horns;, R R, fuch
as [ formerly deferib'd.
_ Both its motion and reft is very ftrange, and pleafant, and differing
from thofe of moft other creatures 1 have obfervid; for, where it ceafes
from moving its body, the tail of it feeming much. lighter then the relt
of its body,and a little lighter then the water it fwims in, prefently boys
it up to the top of the warer, where it hangs fufpended with the head al-
ways downward 5 and like our .-Irf.ripsl.rfr::_ if lhl:}f do |:J}' a frilk et be-
low that fuperficies, they prefently alcend againunto it, if they ceale
moving,
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moving, until they tread, as it were, under that fuperficies with their
tails 5 the hanging of thefe in this pofture, put me in mind of a cer-
tain creature 1 have feen in Lowdew, that was brought out of America,
which would very firmly fufpend it felf by the tail, with the head down-
wards,and was faid to{leep in that pofture, with her young onesin her
falie belly, which is a Purfe, provided by Nature for the produdtion,
nuitrition, and prefervation of her young ones, which is defcribed by Pife
inthe 24. Chapter of the fifth Book of his Natural Hifkory of Brafil,

The motion otit was with the tail forwards,drawing its felf backwards,
by the frifking to and fro of that tuft which grew out of one of the
fturops of its cail. It had another motion,which was more futable to that
of orher creatures, and that is, with the head forward 3 for by the moving
of his chaps (if I may §6 call the parts of his mouth) it was able to move
it felf downwardsvery gently towards the botrom, and did.as twere,eat
upits way through the water.

But that which was moft obfervable in this creature, was, its Meta-
morphofis or change:for having kept feveral of thefe Animalsin a Glafs of
Rain-water.in which they were produc’d, I found after about a forenighe
or three weeks keeping, that feveral of them ew away in Gnars, leavin
their hulks behind them in the water Hoating under the furface, the

lace where thefe Animals were wont to refide, whil'lt they were in-
p:thir:mrsnf the water: this made me more diligently to watch them, to
fee i T could find them at the rime of their transtormarion s and not long
after, T obfert'd feveral of them to be changed into anunufual thape,
wholly differing fromm that they were of before, their head and body E.:—
ing grown much biggrer and deeper, but not broader. and their belly, or
hin-écr part fmaller, and coyl'd, about this great body much of the fafhi
onreprefented by the prick'd line in the fecond Figrre of the 27. Scheare,
the head and horns now fivam uppermoft, and the whole bulk of the bo-
dy feem'd tobe grown much lighter ; for when by my frighting of it, it
would by frifking out of itstail (in the manner exprel¥'d in the Figure
by B C) fink it felf below the furface towards the bottom ; the body
would more fwiftly re-afcend, then whenivwasin its former thape.

I itill marked its progrefs from time to time,and found its body ftill to

ow bigger and bigger, Nature, as it were, fitting and accoutring it

t the lighter Element, of which it was now going to be an inhabitane
for,by obferving one of thefe with my M;'.-r::;(:yrpe, I found the cyes of it
to be altogether differing from what they fee’d before, appearing now
all over pearl’'d or knobb'd, like the cyes of Gnats.  as is vifible in
the fecong Figare by A. At length, 1 faw part of this credture to fwim
above, and part beneaththe furface of the water, 'below which though
it would quickly plunge it [elfifTby any means frighted it,and prefently
re-afcend into its former poftures after a liule longer expectation, I
tound that the head arid body of a Gnat,began to appear and ftand cleer
above the furface, and by degreesit drew out its leggs, firfk the two for-
maoft.then the other.at length its whole body perfect and entire appear’d
out of the hulk (which it left inthe wsrg) ftanding on its leggs upon

g 7 the
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the top of the water, and by degrees it began to move, and after flew
about the Glafs a perfedt Gpar.

I have been the more particular, and large in the relation of the tranf-
formation of divers of thefe little Animals which [ obferv'd, becaufel
have not found that any Authour has obferv'd the likes and becaufe the
thing it felf is fo (trange and heterogencous from the ufual progrefs of
other Animals, that I judge 1t may not onely be pleafant, but very
ufefull and neceflary towardsthe compleating of Natural Hiltory.

Thereis indeed in Pifé, a very odd Hiftory, which this relation may
make the more probable ; and that isinthe 2. Chapter ofthe 4. Book of
his Natural Hiltory of Brafil, where he lays,Forro praefer 1ot docansenta ){;-r-
tilitatis circa vegetabilia & [enfitiva marina telluris avwlagaccidit € illnd,
quod pancis i Parananbucenfi milliaribws pifcatoris wmcune itra dmtentiomem
contingat infigi vadis petrofis @ loco pifeis Jpongia coraliaaliafque arbufculas
sarinas capr, Inter bec innfitate forme pn:nl'i.rﬂ'l.:.:.l:qf.-.l,'ﬁ arku m'.:?ﬁ_l@yipgdj;
lomgitudings, Lrevioribus radicibus, lapideis mitens vadis, € rapibus infica,
erigiiNrgue 1n COVpiS [hongioficn molle oblongum rotundum turbinatum: infns
siris cancellis € alveis fabricatune, extui aulery tewaci glutine fﬂﬁar Apsin
propelis undique veftitum, oftio fatis patulo &~ profurdo in furmmitate relide,
ficwt ex alteraicamum probe depicta widere licer (fee the third and fourth
Figures of the 27, Schenre,) Ita ut Apiariuss amarinums were dixeris s prive
enim imtwitn & Mare ad Terram delatiom vernsicnlis fcatebat caruleis parvis,
qui mox & calore folis dnddufcas el Apes potins ealq; exignas & migras franf-
fornehantur, civexmuvolantefgue evanefrebarnt ita wi de eornen mellificatione
wibil certi confpici datum fuerit, cum tamen carofa materia propolis Apuss-
que celle manifefle apparerent.atque ipfa mellis qualifeusnque fubftarmtia proculs
ditbio urinataribus patebit, ubi curiofins inquiffverint bhec apiaria, eaque in
natali folo & fale diverfis temporibus penitins luftrarint,

Which Hiltory contains things fufficiently {trange to be confiderd, as
whether the hufl were a Plant, growing at the botrom of the Sea before
of it felf; out of whofé putrifaction might be gene rated thefe [trange kind
of Magots ; or whether the feed of certain Bees, finking to the bottom,
might there naturally form it felf that vegetable hive, and take root;
or, whether it might not be placed there by fome diving Fly; or,
whether it mightnot be fome peculiar propriety of that Plant,whereby
it might ripen or form its vegetable juice into an Animal fub{tance 5 o,
whether it may not be of the pature of a Sponge, or rather a Spongeof
the nature of this, according to fome of thole relations andiconjetures I
formerly made of that body, is a matter very difficult to be determined.
Butindeed,in this defcription,the Excellent Pifo hasnot been fufficiently
particular in the {"Etl:ing(i‘.lwn the whole procefs, as it were to be wilh'd :
There are indeed very odd progrefivs in the prodution of feveral kinds
of Inficts, which are not lels inftruétive then pleafant, feveral of which,
the diligent Goedartins has carefully oblerv'd and recorded, but among
all his Obfervations, he has none Jike this, though that of the Hemerobins
be fomewhat of this kind, which is added as an Appendix by Jobansas

Adfey. H
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I have, formy own particular, befides feveral of thofe mention'd by
him, obferv'd divers other circumitances,perhaps, not much taken notice
of, though very common, which do indeed afford us a very coercive argu-
ment to admire the goodnefs and providence of the infinitely wife Creas
tor in his molk excellent contrivances and difpenfations] have obferv'd,ae
feveral times of the Summer.that many of the leaves of divers Plants have
been {potred, or, asit were {cabbed, and looking on the underfides of
thofe of them that have been but a litte irregular, I have perceivid them
to be fprinkled with divers forts of lictle Egge.which letting alone,] have
found L}r degrees to grow bigger, and become litthe Worms with leggs
but ftill ro keep their former places,and thofe places of the leaves,uf their
own accords, to be grown very protuberant upwards, and very hollow.
and arched underncath, whereby thofe young creatures are,as it wv::rr_-jl
fhelter'd and houfed from external injury 5 diversleaves I have obferv'd
to grow and fwell {o farr, as av length perfedtly to inclofe the Animal,
which, h}' other oblervations I have made, 1 ghefs to contain it, and be.
come, as it were a womb to it, {o long, till it be fit and prepar'd to be
tranflated into another [tate, at what time, like (what they lay of ) Vi-
pers, they gnaw their way through the womb that bred them ¢ divers of
thefe kindsLhave mer with upon Gm]ﬂ::-cn-j- leaves; Rofe-tree Jt:-'l'l.'{.‘ﬁ,
Willow leaves, and many other kinds.

There are often to be found upon Rofc-trees and Brier bufhes, little
red tufts,which are certain knobs or excrefcencies,growing out from the.
Rind, or barksof thole kinds of Plants, they are cover'd with ftrange
kinds of threads or red hairs, which. feel very folt, and look not unplea-
fantly. Inmolt of thele, ifit hasno hole inir, you fhall find certain lietle
Worms, which 1 luppolfc to be the caufes of their prodution for when
that Worm has eat its way through, they, having performed what they
were defign’d by Nature to do, by degrees die and wither away.

INow;the manner of their produttion,] fuppofe to be thus; that the Al
wile Creator has as well implanted in every creatare a faculty of know-
ing what place is convenient for the hatching, nutrition, and prefervari-
on of their Eggs and c-E'-I‘u'ing:;wherr.-h}- they are {timulated and direfted
to convenient places, which becom, as twere the wombs that perform
thofe offices ; Ashe has alio fuited .and adapted a property to thofe
places wherby they grow and inclofe thofe {eeds, and having inclofed
t provide a convenient nourifhment for them, 'buras foonas. they
bave done the office of a womb, they dicand wither.

The progrefs of inclofure I have often obferv'd in leaves,'which in
thofe places where thole feeds have been calt, have by degrees Twell'd
andinclos'd them, fo perfedtly round, as not to. Jeave any perceptible
paflage out. '

From this fame caufe, I fuppofe that Galls, Oak-apples, and feveral
other produdtions of thatkind, upon the branches and leavesof Trees,
have their original 3 for if you open any of them, when almoftripe, you
fhall find a little Worm in them., Thus, if you open never fo many dry
Galls, you fhall find either a hole whereby.the Worm has eat it paflage

out,
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out, or if you find no paffage, you may,by breaking or cutting the Gall,
find in the middle of it a {mall caviry, and in it a fmall body, which does
lainly enough yet retain a fhape, to m-.mit_cﬁ it once to have been a
orm, though it dy'd by a too early feparation from the Oak on which
it grew,its navel-{iring,as ‘twere,being broken off from the leaf or branch
by which the Globular body that invelopd it, received its nourifhment
from the Oak.

And indeed if we confider the great care of the Creator in the difpen-
fations of his providences for the propagation and increafe of the race,noe
onely of all kind of Animals, but even of Vegetables, we cannot chufe
buat admire and adore him for his Excellencies, but we fhall leave off to
admire the ereature, or to wonder at the ftrange kind of afting in feveral
Animals, which feem to favour fo much of rca%;cn ; it feeming to me moft
manifeft,that thofe are but aétingé according to their {tructures, and fich
operations as fuch bodies, fo compos'd, mult neceflarily, when there are
fuch and firxch circumitances concurring, perform : thus,whenwe find Flies
fwarming,about any piece offlefh thar does begin a little to ferment;But-
verflies about Colworts,and feveral other leaves,which will ferve to hatch
and nourifh their young 5 Gnats, and feveral other Flies about the Wa-
ters; and marifhy places,or any other creatures, ﬁ:':-king and placing their
Seeds in convenient repofitories, we may, if we attentively confider and
examineit, find that there are circumftances fufficient,upon the fuppofals
of theexcellent conttivance of their machineto excite and foree them to
att after fach or fuch a manner; thofe {teams that rife from thefe feveral
places may, perhaps, fet feveral parts of thefe little Animalsat work.even
asin the contrivance of killinga Fox or Wolf with a Gun, the movi
of a fkring, isthe death of the Animal ; for the Beaft, by moving the
that is laid to entrap him, pulls the ftring which moves the trigger, and
that lets go the Cock which on the ftecl firikes certain fparks of fire
which kindle the powder in the pann, and thac prefently Hies into the
barrel, where the powder catching fire rarifics and drives out the bullet

which kills the Animal; in all which aélions, there is nothing of intention
or ratiocimation to be aferib’d either to the Animal or Engine, bur all to
the ingenioulhefs of the contriver.

But to return to the more immediate confideration of our Gnat:
We have in it an Inftance, not ufual or common,iof a very ftange’ ampbi-
bions creature, that being a creature that inhabirs the Air, does yet pro-
duce a creature, that for fome time lives in the water a5 a Fifh, though
afterward (which Is as ftrange) it becomes an inhabijtant of the Air, like
its Sire,in the form of aFly. And this, methinks, does prompt me to pro-
pofe certain conjeftures, as Queries, having not yet had fufficient oppor-
tunity and leifure to anfwer them my :ﬁ.‘]% from my own Experiments
or Obfervations.

And the firft is, Whether all thofe things that we fuppofe to be bred
from corruption and purrifaétion, may not be rationally fuppos'd ro have
their origination as natural as thefe Gnars, who, ‘tis very probable,
were firlt dropt into this Water, in the form of Eggs. Thofe Seeds or

Eggs
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Elggsmuf'r certainly be very fimally which fo finall ‘0 ercarure 4s a Gnat
}':cld:iJ. and theretore: we need nov wondir that we find not the Fops
themlelves, [ome of che younger of them; whichil have abiere'd. l|;|,'.'.i--|:1';g.
notexceeded a tenth part of the bulk they have afterwirds come to $and
next,Lhave oblerved fome of thofe lirtle.oneswhich mnft have been genes
pated afierthe Water was inclofed o che Eortle) and therefore |~:|11:.[1|-.1-
hahljr from Eggswhereas thole creatures have been fuppes’d ro be bred
of the corruption. of the Water, there being noe 1'i1|'|'.-:u|'|1.' known anv
probable way how they fhould be gencrared. ' 3
A fecond is, whether thefe Eggs are immediacely dropt imro the Water
h].' the Guats themielves, or, medately, are brodght down by the falling
rains for it feems not very improbable,bue thae thode fmall feeds of Gnars
may {!_n.-in;gﬁ, perhaps, of fo hghe a nature. and laving fo grear a Propor-
tion ¢t furface to fo fmall a bulk of body) be ejefted into the Air. and
{o, perhaps, carricd for a pood whileteoand fré in e, till by the drops
of B.ain it be walh'd our of 1. I 1
Acthied is, whether multitudes of thofe orhér little creatures that are
ﬂ:mnd. (0] in]t;lbi:t [l:JL'"lIL-;Jt[_[ !1'||' !L:||||_- lin-_L-‘ do MO, Ot CeTTaim TImes, take
wing and fly into the Air, others dive and hide themfelves in the Earth
and, folcontribute to the increafe both of the one and the other Element. i

I ’.}*?ﬁr.rf'r. '

A :i{ﬂﬂ{! while fmece the t'-'ritinr_ of this |j§"l-l.'|'-|_1‘=: il*:l'l:_ I was pr efented |_1:."
Doctor Pever Ball, an ingenious Member of the Koraf Society,with a little
Paper of Nuors, which he veld me was fent him from a Brother of his oue
of the Countrey from Afimbead in Devonfhire, fome of them were loofe,
]Tﬂi’iﬂg bet'l;, | ﬁil‘purl.',_ broken off, others were [kl growing falt on
upon the fides of a Ihck, which feem'd by the bark, pliul-l'u:n{-:l of it, and
by certain [krings that grew oo of ir, to be fome piece of the roor of
aTrees they were all of them dry'd, and a little fhrivell'd, others more
round, ef a brown colour ; their (bape was much like a Figg, but very
much fmaller, fome being about the bignes of a Bay-berry others.and the
biggelt, of a Hazel-Nur. Some of thefe thar had no hole inthem, [ care-
ful]}' opened with my Knife, and found in them a good large round white
Maggot, almoft us biggr as a fmall Pea, which feem'd (hap'd like other
Maggots, but fhorter. I could not find them tomove, though T ghefs'd
them to be alive, becaule upon | ricking them witha Pinn, there would if=
fue out a great deal of white sweoss matter,which {eem'd to be fromavo-
luntar}' contrattion of their Tkin : cheir hulk or maoix confifted of three
Coats, like the barks of Trees, the outermoft being more rough and fpon-
!?.il':, and the thicke {t, the middlemolt more clole, hard, white, and thin,
the innermaolt VEry thindeeming almoft like che (kin wichin an 1'.5:-,’_':- thell.
The two outermoft had root in the branch or ftick, but the innermoft
had no fiem or procefs, bur was oncly a fkin that cover'd the'cavity of
theMur. All the Nutsthat had no holes earen in them, I found to con-
rainthefe Maggots, but all thae had holes, [ found empry, the Maggots,

g
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it feems, having eaten their way through, raken wings and flownaway,
as this following account (which I receiv'd in writing from the fame per-
fon, .as it was fent him by his Brother) manifefts. Ju 4 moorifo black
Peaty momidl, with Jome fmall veins of whitifs yellow Sands, wpon occafion
of digging abole two or three foor deep, at the bead of 4 Pond or Pogl; te
Jet a Tree am, at that depth, were found, about the end of Oltober 1663, in
I.Elg:_ljl'[e wery veins of Sand, !."Jqﬁ Buttows or Nty ﬂh'.ﬁﬂ{q‘ to a lintke b
flick , that iz, ot belonging to any live Tree, and fome of thems m’aﬁ-"ﬁ
themfelves.

Four or ffve of which being thom open’d, fome were found o comtvin
live Infelds come to perfedion, moft like to flying Ants, if not the fame’, in
athers, Infeds, yet mmperfedd, baving but the bead and wings forn d, the reft
ramaining a foft mbite Pﬁifjﬁfwirmﬂ'.

Now,as this furnifbes us with one odd Hiltory more,very agrecable to
what I before hinted, fo 1 doubt net, but were men diligent obfervers,
they might meet with multitudes of the fame kind, both inthe Earth and
in the Water, and in the Air, on Trees, Plants, and other Vegetables, all
places and things being.as it were,amimarim plena, And 1 have often,with
wonder and pleafure,in the Spring and Summer-time, look'd clofe toand
diligently on, common Garden mould, and in a very fmall parcel of it
found fich multitudes and diverfities of little reptiles,fome in hufks,others
onely creepers, many wing'd, and ready for the Air 5 divers hulks or ha-
bitations left behind empty. Now, ifthe Earth of our cold Climate be fo
fertile of animate bodies, what may we think of the fat Earth of hotter
Climates? Certainly,the Sunmay there, by its adtivity, caufe as greata
parcel of Earth to ffy on wingsin the Air, as it does of Water in fteams
and Vil pours And what fwarms mult we ﬂEHJR‘#['L' to be fent out of thofe
plentifull inundations of water which are poured down by the fluces of
Rain in fiuch valt quantities ? So that we need not muchwonder at thofe
innumerable cloudsof Locufts with which dfrica, and other hot coun-
trics are {0 peltred, fince in thole places are found all the convenient
caufesof their produétion, namely, genitors, or Parents, concurrentre-
cel1r;|.-;,']+;:. or m:irrixr;sj:md a fufficient egrec of natural heat and moilbure.

I was going to anoex a little draught of the Figure of thofe Nuts fent
out of Devanfbire, but chancing to examine Mr. Parkinfon's Herbal
for fomething elfe, and particularly about Galls and Oak-apples, I found
among no lefs then 24. leveral kim?a- of excrefcencies of the Oak, which I
duuhr rm[zhur upon cxﬂ.nﬁna!iw:j,'.!."l” be all found o be the marrives Dr
fo many feveral kinds of Infects 3 [having oblerv'd many of them my felf
tobe fo,among 24.'feveral kinds, 1 fay,] found one deferibed and Figur'd
direétly like that which 1 had by me,the Scheme is there to be feen,the de-
fcription, becaufe but fhort, I have here adjoin'd Theatri Botanici trib, 16,
Chap. 2. There groweth at the roots of old Oaks in the Spring-time, awd
Jemetimer alfo in the wery beat of Summer, a peculiar kind of Mufhrons ar
Excrefeence, call'd Uva éucr-:iim? fivelling ont of the Earth, manygrewing
one clefe unto another, of the fafbion of a Grape, and therefore rook,
the mamie , the Oak-Grape, and # of a Purplifb colowr omite nu.tﬁi::'

an
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and white within ' like Alk, and in the end of Smumer beconseth hard
and woody, Whether this be the very fame kind, I cannot affirm, but
both the Picture and Defeription come very neer to that I have,
bur that he feems not to take notice of the hollownefsor Worm, for
which ‘tis moft obfervable. And therefore ‘tis very likely, if men
did but take notice, they might find very many differing Species of thele
Mues, Ovaries, or Matrixes, and all of them to have much the fame
defignation and office. And I have very lately found feveral kinds of Ex-
crefcencies on T rees and Shrubs, which having endured. the Wiater, up-
on opening them, 1 found molt of them to contain litele. Worms, bue
dead, thole things that contain'd them being wither'd and dry.,

Obferv. XLIV. Of the tufted or Brufb-bora'd Gnat,

His litrle creature was one of thole multitudes that fll - our Exglifh

airall the time that warm weather lafts, and isexaétly of the thape
of that Tobferv'd to be gencrated and hatch'd out of thofe little Infecks
that wriggle up and down inr Rain-water. But,though many were of this
form, yet Iobferv'd others to be of quite rother kinds; nor were all
of this or the orher kind generated out of Water Infetss for whereas I
obferv'd that thofe that proceeded from thofe Infedts were at their full
growth, Ihave alfo found multitudes of the fame fhape,but much fmaller
and tenderer feeming tobe very young ones, creep up and downupon
the leavesof Trees, and flying up and down in fmall clufters, in places
very remote from waters and thisSpring, 1obferv'd one day, when the
Wind was very calm, and the afterncon very fair, and pretry warm,
though it had for a long time been very cold weather, and the wind con-
tinued {till in the Eaft, feveral fmall fivarms of them playing to and fro
in little clouds in the Sun, each of which were not a tenth part of the
bignels of one of thefe 1 here have delineated, though very much of the
fame fhape, which makes me ghefs, that each of thele {warms might be
the of-{pring of one onely Gnat, which had been hoorded up in fome fafe
repofitory all this Winter by fome provident Parent, and were now, by
the warmth of the Spring-air, hatch'd into litele Flies.

And indeed, fo various, and feemingly irregular are the generations or
produttions of Infeéts, that he that thall carefully and diligently obferve
the feveral methods of Nature therein, will have infinitely caufe further
to admire’the wifdom and providence of the Creator ; for not onely the
fame kind of creature may be produc’d from feveral kindsofways, but
the very fame creature may produce feveral kinds: For,as diversWatches
may be made out of feveral materials, which may yet have all the ame
appearance,and move after the fame manner,that is.thew the hour equally
true, the one as the other, and out of the fame kind of matter, like
Watches,may be wrought differing ur:u}w;azd,:t: one and the fame Watch

D may,
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may, by being diverlly iggu-m:d:, or mov'd,by this or that agent, or after
this or that manner, produce a :luirc eontrary effect : So may it be with
thefe moft curious Enginesof Infeét’s bodiess the All-wife God of Nature,
may have [0 ordered and difpoled the little Antonsatons, that when nou-
rillied, aéted, or enlivencd by thiscaufe, they produce one kind of effect,
or animate fhape, when by another they aét quite another way, and ano-
ther Animal is H\mduc‘d. So may he {o order feveral materials, as to
make them,by feveral kinds of methods, produce himilar Awtamatons.

But to come to the Defcription of this Infect.as it appears through a Afi-

crefeape,of which a reprefentation is made in the 28.5chemre, Its head A, is
exceeding fmall, in proportion to its body, confilting of two elufters of
pearldeyes B B, on each fide of its head, whofe pearlsor eye-balls are
curioufly rang'd like thofe of other Flies : between thefe,in the forehead
of it, there are plac'd upontwo fmall black balls, CC, two lﬂngh;‘puin:cd
horns, tapering towards the top, much refembling the long horns of
Lobfters, each of whole ftems or quills, DD, were brilled or brufhed
with multitudes of fmall ftiff hairs, iffing out every way fromthe feve-
ral joints, like the firings or fproutings of the herb Horfe-taif, which is
oft obferv'd to grow among Corn, and for the whole fhape, it does very
much refemble thofe brafhy Fegetables 5 befidesthefe, there are two other
jointed and brifled horns, or feclers, E E, in the forepart of the head, and
a proboféis, F,underneath,which in fome Gnats are very long, (ireight
hollow pipes, by which thefe creatures are able to drill and penetrate
the (kin, andjthence, through thofe pipes fuck fo much bloud asto (tuff
their bellies fo full till they be ready tuﬁ)urﬁ.

This fmall head,with its appurtenances,is faltned on by a thort neck,G,
to the middle ofthe thorax, which is large, and feems caled with a ftrong
black fhel,H I K, out of the under part of which, iflue fix long and {lender
legs,L L LLLL,fhap'd jult like the legsof Flies, but {pun or drawn out
longer and {lenderer,which could not be exprefs'd in the Figure,becaufe
of their great length ; and from the upper part, two oblong, but {lender
tranfparent wings, M M, fhaped fomewhat like thofe of a Fly,underneath
each of which, as1 have obferv'd alfo in divers forts of Flies, and other
kinds of Gnats, was placed a fmall' body, N, much refembling a.dro
of fome tranfparent glutinous fubftance, hardned or cool'd, asit W:I.SHE
molt ready to fall, for it hasa round knob at the end, which by degrees
grows {lenderer intoa fmall {tem.and neer the infertion under the wing,
this (tem again grows bigger ; thele little Pewdwlunms,as1 may fo call them,
the litle creature vibrates to and fro very quick when it movesits wings,
and 1 have fometimes obferv'd it to move themalfo, whil ft the wing lay
ftill, but always their motion feem'd tofurther the motion of the wing
ready to follow ; of what ufe they are, asto the moving of the wing, or
otherwife, 1 have not now time to examine.

Its belly was large,as it is ufually in all Infects, and extended into nine
Icnllz:hsur partitions, each of which was cover'd with round armed rin
or thellss fix of which, OP QRS T were tranfparent, and divcmkins.:

of Periftaltick motions might be very calily perceiv'd, whil'(t the Animal
was
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Was alive, but efpecially a fmall cleer white part V, fecmed to beat like
the heart of a larger Animal.  The Jaft theee diviios, W X Y, were co-
ver'd with black and opacous (hells.  To conclude, take this creature
;.Imgrrl:-er, and for lw.-:mt}' and curious contrivances, it may be L‘Gmparcd
with the largelt Animal upon the Earth, Nordoth the Alwile Creator
feem tohave (hewn lefs care and providence - inthe fabrick of it, thenin
thofe which feem mol confiderable,

= —— -

Obferv. XL V., 0Of the great Belly'd Gnat or fomale Gnat,

He fecand Goart ; delineated in the twenty ninth Scbeme, is of a

wvery differing (hape from the formersbut ye of this fort alfo,I found
.E;’E’I’.‘IRID the Gnats, that were generated out of the Water Infeét : the
wm%ls of this, were much larger then thofe ot the other, and the belly
much bigger, fhorter and of an other {bape s and, from feveral particus
lars, | gheft it to be the Female Gnat, and the former to be the Male,

The therax of this.was much like that of the other,having a very lirong
and:ridged back-picce, which went alfoen either fide of its leggs: about
the wings there were feveral joynted picces of Armor, which leem'd cu-
rioully and conveniently contrivid, for the promoting and {trengthning
the motion of the wings:its head was much differing from the other, being
much bigger and nearer (hap'd, and the horns that grew out berween lus

yes omtwo little balls, were of a very differing thape from the tufis of
the other Gnat, thefe having but a few knots er joynts, and each of
thofe but a few, and thofe (hort and {trong, brilles.  The formolt horns
or feelers, were like thofe of the former Gnat,

One of thefe Goats I have fuffer'd to pierce the fkin of my hand, with
its probafcis,- and thence todraw out as much blood as o fill ies belly
as full asitcould hold, making it appear very red and tranfparént ;5 and
this without any further pain, then whil it it was finking inits probefcis, as
it is alfo in the ftinging of Fleas: a good argument, that thelc creatures
do not wound the {kin, and fuck the blood aut of enmity and revenge,
‘but for meer neceflity, and to fatisfy their hunger. By what means this
ereature isable to fuck, we fhall fhew in another place,

Obferv. XL V1. Of the white featherwing'd Moth or Tinea
Argentea.

T His white long win{d Maoth, whichiis delincated in the 0.8 chenres
afforded a lovely © jeét both tothe naked Eye,and through a Afi-
erefeape i to the Eye it appear'd afmall Milk white Fly withfour white
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Wings, the two formoft fomewhat longer then the two hindermolft, and
the two fhoreer about halfan Inch long, each of which four Wings feem'd
to confift of two fmall long Feathers, very curioufly tufted, or haired on
each fide, with purely white, and exceedingly fine and fmall Haires, pro-
portion'd to the ftalks or ftems, out of which they grew, much like the
tufts of a long wing-feather of {ome Bird, and their ftalksor I’Ecms were,
like thofe, bended backwards and downwards, asmay be plainly feen by
the draughts of them in the Figure.

Obferving one of thefe in my Microfeope,] found,in the firlt place, that
all the Body,Legs, Horns and the Stalks of the Wings, were covered over
with various kinds of curious white Feathers, which did, with handling
or touching, eafily rubb off and 11}' about, in fo much that looking on my
Fingers, with which I had handled this Moth, and perceiving on them lic-
tle white (pecks, I found by my Aicrofope, that they were feveralof the
fmall Feathers of this little creature, that ftuck upand down in the ra-
gofities of my Skin,

Next, I found that underneath thefe Feathers, the pretty Infect was co-
vered all over with a crufted Shell, like other of thofe Animals, but with
one much thinner and tenderer.

Thirdly, Ifound, as inBirds alfo isnotable, it had differing and ap-
propriate kinds of Feathers, that covered feveral parts of its body.

Fourthly, furveyingthe parts of its body, with amore accurate
better Magnifying Microféepe, 1found that the tufts or haires ofits Wings
were nothing elfe but a congeries, or thick fet clufter of fmall vimina or
twiggs, refembling a fmall-twigg of Birch, ftript or whitned, with which
Bruihes are ufually made, tobeatout or bruth off the duft from Cloth
and Hangings. E!:.-u:ry one of the twiggs or branches that compofed the
Erufh of the Feathers, appeared in this Eiggi:rh’la nifying Glafs (of which
E F which reprefents ;- part of an Inch, 1s the feale, as G isof the lefler,
which is only4) likethe figureD. The Feathers alfo that covercda
part of his Body, and were interfperfed among the brufh of hisWings, 1
tound,in the bigger Magnifying Glafs, of the thape A, confifting of a [talk
or ftem in themddle, and a feeming ruftednefs or brufhy part oneach
fide. The Fearhersthat cover'd moft part of his Body and the ftalk of
his wings, were,in the (ame Aficraffape, much of the figure B, appearing of
thefhape of a fmall Feather, and {cemed tufted : thofe which covered
the Horns and fmall parts of the Leggs, through the fame #ffﬂmﬁFpt, ap-

E_cﬂr'd ofthe fhapeC., Whether the rufts of any or all of thefe fmall

eathers, confilted of fuch component particles as the Feathers of Birds,
I much doubt, becaule 1 find that Nature does not alwaieskeep, orope-

rite after the fame method , in fmaller and bigger creatures! “'A
of this, we have particular Inftances in the Wings of feveral creatures.
For whereas, in Birds of all kinds, it compolfes each of the Feathers of
which its Wing confifts, of fuch an exceeding curiousand moft admirable
and flupendious texture, as [ elfe where fhew, in the Oblervarions on a
Feathery we find ittoalter its method quite, in the fabrick of the Wings
of thele minute creatures, compoling fome of thin extended membranes
ar
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or Tkins, fich as the Wings of Dragon-flys ; in others, thofe fkinsare all
over-grown, or pretty thick beftuck, with fhore brifles, as in Flefh-lies 3
in others, thofe filmes are covered, bothon the upper and under lide,
with fmall Feathers, plac'd almoft like the tyles on a Houfe, and are
curioufly rang'd :mcll1 adom'd ‘with moft lively colours, as is ob-
fervable in Butter-flies, and feveral kindsof Moths s Inothers, inftead of
their films, Nature has provided nothing, but & matter of half a fcore
{talks(if I well remember the number; for | havenot lately met with any
of thele flys, and did not,when I firft obferv’d them, take fufficient notice
of divers particulars ) and each of thefe {talks, with a few fingle branch-
ings on eachfide, refembling much the branched buck—buncﬂ%-’i Herring
or the like Fifh, or a thin hair'd Peacocks feather, the top or the eye
being broken of. With afew of thefe oneither fide{which it was ableto
fhut up or expand at pleafure, much like a Fann, or rather like the po-
fture of th:lE:nthcm in a wing, whichly all one under another; when
fhut, and by the fide of each other, when expanded) this pretey lictle
grey Moth (for fuch was the creature I obferv'd, thus wing'd) could ve-
ry nimbly, and asit feem'd very mﬁg move its eorpufcle , through the
Jgir;fmm place to place. Other Infeéts have their wings cas'd, or cover'd
over,with certain hollow fhells, thap'd almoft like thofe hollow Trayes,
in which Butcherscarry meat, whofe hollow fides being turn'd down-
wards, do not only fecure their folded wings from injury of the earth,
in whiich moft of thofe creatures refide, but whillkthey fly, fervesasa
hélp to fufltain and bear them up. - And thefe arc oblervable in Scarabees
and a multitude of other terreftrial -:*r::??ﬂ'm#:r Infects 5 in which we may
yet further obferve a particular providence of Nature.

Now in all thefe kinds of wings, we obferve this parricular, asa thin
moft worthy remark 5 that where ever a wing confifts of riifmminuéﬁ
parts, the Pores or interflitia between thofe parts are very {eldom, either
much bigger,or much {maller, then thefe which we here find berweenthe
particlesof thefe brufhes, (o that it fhould feem: to intimate, that the
parts of the Air are fuch, that they will not eafily or readily, if at all, pafs
through thefe Pores, o that they feem to be ftrainers fine enough to hin-
der the particles of the Air (whether hinder'd by theirbulk, or by their
agitation, circulation, rotatien or amdwlation , 11hall not here determine)
from getting through them,and,by that means,ferve the Animal as well if
not better, thenif they were little films.  Ifay, if not better, becaufel
have obferv'd thar all thofe creatures, that have film'd wings, move them
aboundantly quicker and more {trongly,fuch as allkind of Flies and ea
rabees and Batts, thenfuch ashave their wings covered with feathers, as
Butter-flies and Birds, or twiggs, as Moths, which have each of thema
much flower motion of their wingss Tha little ruggednefs perhaps of
their wings helping them lomewhat,by taking better hold of the parts of
the Air, or not fuffering them fo eafily to pafs by, any other way then one.

But whar ever be the reafon of it, ‘tis moft evident, that the fmooth
wing'd Infefts have the {trongeit Muiclesor movent parts of their wings,
and the other much weakers and thisvery Infect; we are now delenbing,

had
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had a very fmall therax or middle part of his body, if compar'd tothe
length and number of his wings ; which therefore, as he mov 'd them ve-
ry flowly.fo muft he move them very weakly. And thislaft propricty do
we find fomewhat obferv'd alfo in bigger kind of Flying creatures,Birds 3
fo that we fee that the Wifdomand Providence of the All-wife Creator,
s<not lefs thewn in thefe fmall defpicable creatures, Flies and Moths,
which we have branded with a name of ignominy, calling them Vermine,
then in thofe greater and more remakable animate bodies, Birds.

I cannot here ftand to add any thing about the nature of fying,
though, perhaps, on another occafion, T may fay fomething on that fu
ject, it being fuch as may deferve a much more accurate examination and
ferutiny then it has hitherto me withs For tome there feems nothing
wanting tomake a manableto fly, but what may be eafily enough fup-

Iv'd from the Mechanicks hitherto known, lave onely the want of
firength, which the Mufcles of a man feem utterly uncapable of, by rea-
fon of their fmalnefand rexture, but how even [trength alfo may be me-
chanically made, an artificial Mufcle fo contriv'd,that thereby a man fhall
be able to exert what ftrength he pleafes, and to regulate it alfo ro his
ovn mind, T may elfewhere endeavour to manifeft,

i —— ey
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Obferv. XLVII, Of the Shepherd Spider, or lng legg'd
Spider. .

TH-: Carter Shepherd Spider,or long-le g'd Spider,has, for two parti-
cularities, very fiew (imilar creatures ¢ wat | have met with s the firll,
which is difcoverable onely by the Micrefcope, and isin the firlt and fe-
cond Figures of the 31, Scheme, lainly deferib'd, is the curious contri-
vance of his eyes, of which [dif?zr’mg from moft other Spiders) he has
onely two, anci thofe plac'd upon the top of a fmall pillar or hillock,ri u?
out ofthe middle of the top of its back, or rather the crown of its head,
for they were fix'd on the very top of this pillar (which is about the
heighth of one of the tranfverfe Diameters of the eye, and look'd on in
another polture,appear'd much of the fhape, B CD) The two eye -BB,
were placedback toback, with the tranfparent parts,0t the pupils, look-
ing towards either fide; but fomewhat more forward then backwards.
G was the column or neck on which they ftood, and D the crown of the
head ot of which that neck {prung.

Thefe eyes,to appearance, (eem'd to be of the very fame {trudbure with
that of larger bimoenlar ¢reatures, feeming to have a very fmooth and ve-
1y protuberant Cornea,and in the midit o it to have a very black pugpil,
incompafied about with a kind of grey Iris, as appears by the Fignres
wherher it were able to movethefe eyes to and fro, Thave not oblerv'd,
but 'tis not very likely he fhould,the pillar or neck C, feeming to beco-
ver'd and fiffen’d with a crufty thell 3 but Nature,in probability;has {iﬁ
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Pl}’rd that di‘."ﬁ.‘ﬂ:, b}‘ I!I'I-’I.Ii.il'lg the Corwea fo very ]:'-rnl.'lﬂ"ﬂﬂ nt, anid ﬁg—[‘ﬁnF
it fo cleer above the rh:"t(m'il:lg or obltrudting ofirs profpett by the I::H:.:h-:
that ‘tis likely each eye may perceive,though not fee diftinétly, almoft a
Hemsifphere, whence having {o fmall and round a body plac’d upon fuch
Jong leggs, it is quickly able fo towind, and tumn it, as to fee any thing
diftint. This creature, as doall other Spiders I have yet examin'd, does
very much differ from moft other Infects in the Figure of its eyes 3 for
I cannot, with my belt Microfcape, difcover its eyes to be any ways
knobb'd or pearl'd like thofe of other Infudts
The fecond Pe.:ul"rurir].- which is obvious to the eye, is allo VET'Y [e+
markable, and that is the prodigious length of its leggs, in proportion to
its fmall round bﬂd}': each ]TF.F". ofthis | ﬂITL"I.t', lx.'ir:':: hhnvr_- (reteen times
tl‘j.C ].E‘ﬂgth ﬂf 'itS whole L'Iﬁdj'._' ﬂﬂd I].'IL"lt' are [i:.n].: -W]'rich hayve I]H:‘ITI Tﬂ'
longer, and others that feem of the fame kind that have them a great deal
fhorter s the eight leggs are cach of them jointed, jult like thofe of a
erah, but every of the parts are l.il'lltl oLt pl'u:ﬂgimﬁ]_!' longer in pro-
portion 5 each of thefe lepgs are terminared in a (iall cale or (hell,fhap'd
almoft like that of a Mufle-thell, as is evident in the third Figure of the
fame Scheme (that :I'ﬂp]'!.‘:rrnta- the appearance of the under part or !::-:II}I'
ofthe crearure)) by the fhape of the protuberant comical body, 1111 ¢
Theife are as ‘twere plac’d or faften'd on to the protuberant body of the
Infect,which isto be fuppos'd very high at M,making a kind of blunt cone
whereof M is to be fuppos'd the Apex, about which greater cone of the
body.the fmaller cones of the leggs are plac'd,each of them almoft reach-
ing to the top in o admirable a manner, as does not a little manife(t the
wildom of INature in the contrivance ; for thefe long Leavers (asI may (o
call them)of the legs havingnot the advantage of a long end on the other
fide of the bypemochlion or centers on which the parts of the leggs move,
*mult neceflarily require a valt [trength to move them, and keep the
body ballanc'd and fulpended, in fo much, that if we fhould fuppole a
mans body fulpended by fuch a contrivance, an hundred and ffty
times the firength of 2 man would not keep the body from falling on the
breaft. To fupply therefore each of thefe leggs with its proper firength,
Nature hasallow'd to eacha large Chelt or Cell, in which1s included a
very large and ftrong Mulcle, and thereby this little Amimalis not onely
able to iufpend its body upon lefs then thefe eight, but to move it very
fwiftly over the tops of graf and leaves.
Nor are thefe eight leggs fo prodigioufly long, but the: ninth, and
tenth, which are the rtwoclaws, K K, are as (hort, and ferve in (teed of a
gfcis, for thofe feem'd very lirtle longer then his mouth; each of them
had ‘three parts, but very (hort, the joints KK, which reprefented
the third, being longer then both the other. This creature, fecms
(which [have feveral times with pleafure oblerv'd) to throw its bm:l
upon the prey, infteed of its hands, not unlike a hunting Spider, whic
leaps like a Car ar aMoufe. The whole Fabrick was a very pretty one,
and conld [ have diflected it,I doubt not but I {hould have found as/ma-
ny fingularities within it as without,perhaps, for the moft part,not unli ::
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the parts of a Crab, which this little creature does in many things, very
much refembles the curiolit _"5-'(11" whofe contrivance,l have in another place
examin'd. I omit the defcription of the horns, A A, of the mouth, L L,
which feem'd like that of a Crab 3 the fpecklednefs of his (hell, which
sroceeded from a kind of feathers or hairs, and the hairinefs of his leggs,
Lis. large thorax and little belly, and the like, they being manifefted by
the Figure 3 and fhall onely take notice that the three parts of the bedy,
namely, the head,breaft,and belly,are in this creature (trangely confus'd,
fo that ‘tis difficult to determine which is which,as they arealfoina Crab 5
and indecd, this feemsto be nothing elle, but an Air-crab, being made
more light and nimble, roportionable to the medive wherin it refidess
and as Air feems to ha\rr.'Eth one thoufandth part of the body of Warer,fo
does this Spider feem not to be a thoufandth part of the bulk of a Crab.

Obferv. XL VIIL. Ofthe bunting Spider,and feveral other forts
of Spiders.

THu hunting Spider is a fmall grey Spider, prettily belpeck’d with
black fpots all over its body, which the Aficrofepe difcoversto bea
kind of feathers like thole on Butterfiies wings, or the body of the
white Moth I lately defcrib'd. Its gate is very nimble by fits, fometimes
running, and fometimes leaping, like a Grathopper almoft,then ftanding
ftill, and fetting it felf on its hinder leggs, it will very nimbly turn its
body, and look round it felf every way : It has fix very confpicuous
eyes, two looking diredtly forwards, plac'd juft before; two other, on
cither fide of thole, locking forward and fide-wayssand two other aboutr
the middle of the topof its back or head, which look backwards and*
fide-wards 3 thefe feem'd to bethe biggelt. The furface of them all was
very black,fpharical, purely polifh'd, refleéting a very cleerand diftinét
Image of all the ambient objetts, fuch as a window,a man’s hand.a white
Paper, or the like. Some other properties of thisSpider, obferv'd by the
molt accomplilh'd Mr, Fuelya, in his travels in Jraly, are moft empha-
tically let forth in the Hiftory hereuntoannexed, which hewas pleas'd
upon my defire to fend me in writing.

Of all the forts of Infefts, there is none has afforded me
more divertifements then the Venatores, which are a forr of Zupi,
that have their Denns in the rugged walls, and crevices. of our
houfes ; a fmall brown and delicately fpotted kind of Spiders,
whofe hinder leggs are longer then the reft.

Such I did frequently obferve at Rome, which efpying a Fly

at three or four yards diftance,upon the Balcony (where I frood)
would

o m—
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would not 'make direftly to her, bur ckaul under tie'Railyrill
being arriv'dtothe Antipades, it would fieal up, fcldem miffing
itsaim 3 bu if i chanced to wantany thing of being perfetly
oppofite;would ac firft pecp, immediady{lide down again, rill
taking berter notice, it would come the next time exadlly upon
the Fly's back : Bur, if this hapn'd not to be withina compe-
tent feap; -then would this Infeft move (o fottly, as the very
fhadow of the Gnomon {eem’d not to be more imperceptible;
unlelsithe Fly mov'd ; and then would the Spider move alfo,in
the fame proportion, keeping that jult time' with her motion,as
if the fame Soul had animared both thole litle bodies @ and
whether it were forwards, backwards, or to either fide, wichout
at all “curning her body, like a well mannag'd Horfe ! ‘Bu, if
the capricious Fly took wing, and pitch'd upon ancther place
behind our Huntrefs, then would the Spider whirle its body fo
nimbly abour, as nothing could :be imagin'd, more fwift; by
which means,{be always kept the head towards her prey,though
to appearance, as immovable,. as if' it had been. a Nail driven
into the Wood, ' till by that indifcernable progrefs (being ar-
rivid within the fphere of her reach) fhe made a faral leap
(fwift as Lighming) upon the Fly, catching him in the pole,
where fhe never quitted hold «ill her belly was full, and then
carried the remainder home. 1 have beheld them inftrufting
their young anes, how to hunt, which they would fomerimes
difcipline for not well obferving ; Lut, when any of the old
ones did ' (as fometimes) mifs a leap, they would run out of
the field, and hide them in their crannies, as alham'd, and
haply not be feen abroad for four or five hours after ; for fo
long have I watched the nature of this ftrange Infeét, che con-
templation of whofe fo wonderfull fagacity and addrefs has
amaz'd me: nordo I find in any chafe whatloever, more cun-
ning and Stratagem obferv'd : 1 have found fome of thefe Spi-
ders in my Garden, when the weather (towards the Spring)
Eie 1
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is wery thot, butthey are nothing fo eager of hunting as they
are in ftaly.

There are multitudes of other forts of Spiders, whole eyes, and molt
other parts and properties, are fo exceedingly different both from thale
I have deferib'd, and from one apother, that it would be almoft endlefs,
at leaft too long for my prefent Eflay, to deferibe them,as fome wich fix
eyes, plac'd in quite another order 3 others with cight eyess others with
fewer, and fome with more. They all feem to be creatures UfFrq',md
to feed on other fmall Infects, but their ways of carching them leem very
difTerinE: the Shepherd Spider by running on his prey 3 the Hunting Spi-
der by leaping on it,other forts weave Nets, or Cobwebs, whereby they
eninare them, Nature having both fitted them with marerials and tools;
and taughe them how to work and weave their Nets, and ro lie per-
due, and to watch diligently to run on any Fly, as foon as ever en-
tangled. :

Their thread: or web feems to be fpun out of fome vifcous kind of
excrement, lying in their belly, which, though foft when drawn out, is,
prefently by reafon of its fmalnefs, hardned and dried by the ambient
Air. Examining feveral of which with my 2icrofiape.] found them to ap-
pear much like white Horf-hair, or fome fuch tranfparent horny fub{tance,
and to be of very differing magnitudes; fome appearing as bigg asa
Pigg'sbrifle, others equaltoa Horfi-hair; other no bigger then 2 man's
hairs others yet fmaller and fiver. 1 obferv'd further, that the radia-
ting chords of the web were much bigger, and [moother then thofe that
were woven round, which feem'd fmaller,and all over knotted or Pt”rlﬁ
with fmall tranfparent Globules, not unlike fmall Cryftal Beads or f;
Pearls, thin ftrung on a Clew of Silk 5 which, whether they were {0 fpun

bg the ﬁpilzil::rJ or by ghe adventitious moilture ofa fogg (which Ihave
obferv'd to cover all thefe filaments with fuch Cryftalline Beads) Twill
not now difpute.

Thefe threads were fome of them fo fmall, that I could very plainly,
with the Microftope, difcover the fame confecutions of colouss a8 ma
Prifie, and they leem'd to proceed from the fame caufe with thoke co-
lours which I have already defcrib’d in thin plated bodies. | .

Much refembling a Cobweb, or a confis'd Jock of thefe' Cyfin-
ders, is a certain white fubltance which, after a fogg, may, be dbfervd
to fly up and down the Air; catching feveral of thefe, and cxamining
them with my Adierofcope, 1 found them to be much of the fame form,
looking moft like to a flake of Worfted prepar’d to be fpuny” though
by what means they fhould be generated, or produc’d, is not ealily
imagined : they were of the fame weight, or very little heavier then the
Air ;and "tis not unlikely, but that thofe great white clouds, tha't appedr
all the Summer time, may be of the fame fubftance.

Obferv,
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Obferv. X LI1X. .0f an Ancor Pifmire.

His was a creature, more froublefom tocbe drawn, then any of the

reft, for Teould not, for'a’ good while, think of a wayto makeic
fufferitsbod ¥’ to ly quict in & natural poftares  bue whil'lk 1r was alive;
ifits feet were férter'd in Waxor Glew ', it would o ewilk and wind its
bisdy, that T could not any wayes %r‘:t a good view of it ; andif T killed
it, its body was folittle, thar Idid often fpoile the thape of -it; before
could throughly viewir: for'thisisthe nature of thele minute Bedies ,
that as foon.almoft, as ever their life is deftroy d, their parts immediate-
ly fhrivel, and fofe their beauty s and fois ivalld with fmall: Plants, asl
inftanced before, i the defeription of Mofs. . And thence allo is the rea-
fon'of thevariations inthe beards of wild Oatsyand in thofe of Mulk-
grafs feed, that their bodies, being exceeding fmall, thofe mall variations
which are made in the furfices :fall baosdies; almolt upon every change
of Air, efpecially if the body be porous; do here become {enfible, where
the whole body is fo fimall, that it'is almoft nothing but furface s for asin
vegetable ﬁ.lbﬂ}":mcts,, I {ee nogrear reafon  tothink, that the moilture of
the Aire{that, fticking to a wreath'd beard, does make it untwift hould
evaporate, or exhaléaway, any fafter then the moifture of other bodics,
but rather that the'avolation lgr.-m, or accefiof moifture to; the furfaces
of bodies being muich the fime - thofe bodies become moft {enfible of i,
which have the lealt proportienof body ro their furface.  Soisit alfo
with Animal fubftances ; the'dead body of an Anr, or fuch little creature,
does almoft inftantly thrivel and dry; ‘and yourobjeét fhall be quire an-
@ther thing, before you can half delineate it, which proceeds not from the
cxtraordina E'!har:lliﬂn,bm from the fmall proportion of body and jui-
ces, to the ufial drying of bodies in the Air, elpecially if warm. . For
which inconvenience, where I could not otherwile remove it, | thoughe
of this expedicnt.

I took the creature, Thad defign'd to delineare, and put itinto a drop
ofvery well rectified pirit of Wine,this I found would prefently difpatch,
as it fwere, the Animal, and being taken out of it, and lay'd ona paper,
the fpirit of Wine would immediately flyaway, and leavethe Animal
dry, inits natural pofture, or at leaft; in a conlfirution, that ie might eafi-
ly witha pinbe plac'd, inwhat polture you defired to draw it, and the
Iimbs would fo remain, without either moving, or fhriveling. - And thus I
dealt with chis Ant, which I have here delineated, which wasone of ma-
ny, of a very large kind, that inhabired under the Roots of a Tree, from
whence they would fally out in great parties, and make moft grievous
havock of the Flowers and Fruits, inthe ambient Garden, and return
back again very expertly, by the fame wayes and paths they went.

It wasmore then half the bignefsof an Earwig, 'of a dark brown, or
reddifh colour, with long legs, onthe hinder of which it would ftand
Eca2a up,
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up,and raife its head as highas it could above the ground, that it might
{tare che further about ie, jult after the fame manner asl havealfo ob-
fervid a hunting si;idur to 'do: and putting my finger towards them,
they have at fEball run rowardsic till almoft at ic; and thien they would
{tand round about it, at a certain diftance, and fmell, asit were, and con-
fider whether they fhould dny of them venture any further, tllong more
bold then the reft venturing to climbit,all the reft, if | would have fuffer-
ed them, would have immediately followed :- many fuch otherfeeming-
Iy rational actions I have obferv'd in this lictle Vermine with much, pleas
grcjwhich would be too long to be here related 3 thofe thar delire more
of them may fatisfie their curiofity in Ligens Hiltory of the Barbadoes;

Havinginfnar'd feveral of thefe into afmall Box, I made choice of the
talleft grown among them, and feparating it from the relt,] gaveica Gill
of Brandy, or Spirit of Wine, whichafter awhile ¢'en knock'd him dewn
dead drunk, fo that he became movelels, though at firlt putting in he
ftruggled fora pretey while very much, till at laft, ecrtain bubbles iffu-
ing out-of its mouth, it ceafed to move s this { becaufe 1 had before
found them quickly to recover again, if they were taken out prefently.)
I fuffered to lye above an hour in the Spirits and aften I had taken jit
out, and put its body and legs into a natural polture, remained moves
lefs about an hour; but then , upen afudden, asif it had been awa-
ken out of adrunken ilcep, it fuddenly revivid and ran away; be-
ing caught, and ferv'd as before, helor a while continued ftruggling and
ftriving.till at laft there iffued feveral bubbles out of itsmouth,and then,
tamquam awiman expiraffety he remained movelefs fora Euud while 5 but
at lengeh again recovering, it was again redipt, and fufiered tolye fome
hours in the Spirit 3 notwithftanding which , after it had layen d
fome three or tour hours, it again recovered life and motion ;. Whic
kind of Experiments, if profecuted, which they highly deferve, feem
to me of no inconfiderable ufe towards the invention of the Latent
Schense, (as the Noble Perwlam calls ic) or the hidden, unknown Texture
of Bodies. '

Of what Figure this Creature appear'd through the Microfeope 5 the
32. Scheme ( though notfo carefully graven asit ought ) will repre-
fent to the eye, namely, Thatit had a large head A A, at ﬂ;?uP[',Fr
end of which were two protuberant eyes, pearl'd like thofe of a Ely,
bue fmaller B B 5 aut of the Nofe,or foremoft part, ilfued two harpsC
of a fhape fufficiently differing from thofe of a blew Fly, thoughindeed
they feem tobe both the fame kind of Organ, and to ferve for a kind
of fmdlling 3 beyond thefe were two indented jawsDD, which he o-
pen'd fide-wayes, and ‘was able to gape them afunder very wide 5 and
the endsof them being armed with teeth, which meeting went between
each other, it was ableto grafp and hold aheavy body , three.or four
times the bulk and weight of itsownbedy : It had only fix legs, {hap'd
like thofe of aFly, which, asI{hewed before, is an Argument thaticisa
winged Infeét, and thoughl could not pexceive any fignof them inthe
middle part of its body . which feem'd ro confift of three joints or pie-

ces
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cet EF Gy out of which fprung two legs, yet 'tisknown thaethere are
of themthar have long wings, and fly up and down inthe air.

The thi]’d and lalk part of its hudj' 11T was biﬂger;}m! ]m'E:L"I thcn
the othertwo ; unto which it was jevtrd by a very imall middle, and
had 4 Kind of loofe fhell, or another diftinét part of s body H, which
feem'dta’be interpos'd, and to keepthe thorax and belly from touch:
ing. '
g']"I'I.J:!'f whole body was cas'd over withavery firong armour] and the
belly L1 was covered likewile with multirudet of {fall white fhining
bri : the ]Egs.l, horns, head, and middle parts'of ies body were belhuck
with hairs alfo, but fmallerand darker. i

aaam

Obferv. L. Of the wandring Mite,

N Septeavber and Odpber, 1661. 1 obfervid in Oxferd{everal of thefd
] little pretey Creatures to wander to and frosand often rotravel over
the plainsof my Window.  And in Septesviber and Oéfober. 1663, 1 ob-
ferv doJikewife feveral of thefe very fime Creatures traverfing a window
at Londesr, -and looking without the window upon the {ubjacent wall, I
foutid whole flocks of the fame kind running toand ffo among the fmall
groviesand thicketsof green mofs, and upon the curioully fpreading ves
getable blew or yellow mofs, whichis a kind of a Mufhrome or j:_-nﬁ-
ear.

Thefe!Creatures to the naked eye feemed to be a kind of black Mite,
bue muchemimbler and ftronger then the ordinary Cheefe-Mitess bue
examining themin' a Micrafeope, 1 found themto be a very fine crufted
or{hell’d Infet, much like that reprefented in the firlt Figure of the
threeand thirtieth Schemse, with a protuberant oval fhell A, indented
or pitted with an abundance of fimall [idu; . all covered over with little
white btifles, whole points all direfted backwards

Ithad eight legs, each of them provided witha very [harp tallon, or
clawat the'end, which thislittle Animal, inits going, faltned into the

resof the bodyoverwhich it went.  Each of thefe legs were beftuck
in every joyntof themwith multitudes of fmall hairs, or ( if we re-

the proportion they bore tothe bignefs of the leg ) turnpikes, all
pointing towardsthe claws.

The Thorax,or middle parts of the body of this Crearure,was exceed-
ing fmall; iin refpeét bothof the head and belly , it being nothing buc
that part which wascoveredby the two (hells BB, thoughitfeemd to
grow 'thicker underneath: And indeed, if we confider the great
variety Nature ufes in proportioning the three parts of the body,
the Head, Therax, and Belly ) we fhall not wonderat the fmall pro-
portion of this Therex , nor at the valter bulk of the belly, for could
we exaftly anatomife this little Creature, and oblerve the particular de-
figns of each parr, we fhould doubtlefs, as we doin all her more ma-

nageable
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nageable and tractable fabricks, find much more reafonto admire the
excellency of her contrivance and workmanthip, then to wonder, it was
not made otherwife.

The head of this lietle Infeét was thap'd fomewhar like a Mite's; that
is,it had a long fnout , ‘in the manner of a Hogs, with a knobbed rid
running along the middle of it, which was beltuck on eitherfide with
many imall brifles, all pointing forward, and two very large pikes or
horns, which rofe from thetop of the head, jult over each eye, and
pointed forward alfo. It had two pretty Iag,::‘: black eyeson either ide
of thehead EE, from one of which I could fee a very bright refleftion
of the window, which made me ghefz, that the Cormea of it was [mooth,
like thofe of bigger Infetts, Its motion was pretty quick and l'l:mu;,
it being able very eafily to tumblea ftone or clod four timesas big asits
whole body. .

At the fame vme and place, and diverstimes fince, [have oblerved
with my Aficrefcape , another little Infeét , which, though I bave not an-
ncod the picture of, may be waorth noting, forits w-:c-:di?]gnimhkncﬁ
as well as fmalnefss it was as fmall as a Mite, with a body deep and
ridged, almoft like aFlea ; it had eight blood-red legs, not very long,
but llenders and two horns or feelers before.  Its motion was ﬁ:exncﬁ-
ini quick, that I have oftenloft fight of one I have obferved with my
naked eyes andthough, when it was not frighted, [wasabletofollow
the motions of fome with my Micrefiape s yetif itvvere neverfolittle
ftartled, it polted avvay vvith fuch fpeed, and turn'd and vvinded i f&If
fo quick, that I fhould prefently lofe light of it. :

When [ firlt obierv'd the former of thefe Infeéts, or Mites, Pbegan to
conjecture, thar certainly I had found our the vagabond Parents of thole
Mites we find in Cheeles, Meal, Corn, Seeds, multy Barrels, mufty Lea-
ther, @ ¢. thefe little Creatures, vvandring to and fro every' wwhither,
might perhaps, as they vvere invired hither and' thither by the mufty
fteams of feveral putrifying bodies, make their invafions uponthofe new
and plealing territories , and there fpending the remainder of their life,
which might be perhaps a day, or thereabours, in very plentiful and rio-
tous living, might leave their off-fpring behind them , which by the

change ot the foil and Country they now inhabite, might be quiteal- .

ter'd from the hew of their prisogesitors, and, like Aforestranilated into
Northern Ewrapean Climates, after a little time, change both their skin
and fhape.  And this feems yet more probable inthefe Tnfelts, becaufe
that the foil or body they inhabit, feemsto be almoft half their parent,
forit not only hatches and brings thofe little eggs, or feminal principles,
to perfection, but feemsto augment and nourifth them alio before th

are hatch'd or fhaped s forit isobvious enoughto be obferv'd, thar the
cges of many other Infeéts, and particularly of Mites, are increas'din
bulk after they are laid out of the bodies of the Infetts, and plump'd
fometimes into many times their former bignefs , fo that the hoj.liesthe}'
are laid in being, asit were, half their mothers, we thall not wonder that
it thould have fuch an aftive power to change their forms.  We find by

relations,
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Felations how niuch the Ngro Women do befivieer the of-{pring of the
m;;?gizt;:i;mg forth meither white-kinn'd por blagk, but tawny

I"-i_ml:r, though I propound this as probable, T have not yet been (o Gy
certify'd by Obfervations as to conelude any thing, cither pofitively gr
npganv‘r:-]}r,cmlcg-rﬂlug it Perhapsdome more lucky diligence may plegfe
the curious [nquirer with the difcovery of thisto be a truch,which | now
conjecture, and may thereby give him a fatisfactory account of the cape
of thofe creatures,whole original feems yer it obleure; and may give him
caufe to believe.thar many other animare beings, that feem alio to be the
mere product of patrifadtion, may be innabled with a Pedigree as ancis
ot as the firlt creation, and farr exceed. the: greateli beings in their nus
meroas Genealogies. But on the other Gide, 1f it fhould ﬁz found that
thefe,or any other animate body have no immediate fimilar Parent.] have
in another place ler down a conjectural Hyperheis whereby thole Phes
womeena may likely enough be olv'd, wherein the infinite wildom and
PH)'I."JIZ'EHCI: of the Creator is nolels rare and wonderfull,

= e e —— =

Obferv. L 1. Of the Crab-like I,

Eading one day in Septemd. [ chanced to obferve a very fmal creatiare

creep over the Bock | was reading very flowly s having a Aicroftape
by me.1 obferv'd it to be a cresture of a very unulual form,and that not
Jefs notable s fuch as is defcrib'd in the fecond Figare of the 33, scheare. Tt
wasabout the bignefsofa latge Mitc.or fomew hae longeniit hwd ten Jegs,
eight of which, A A A A, were topt with veryfharp claws, and were thole
uponwhich he walk'd, feeming If::p'-.i minch. Jike thofe of a Crab, which
in many other things alio this lirtde creature refembled 3 for the rwo
.other claws,B B, which were the formaft of all the tenand feem’d to grow
outofhis head like the horns of other Animals,were exadtly form'd in the
manner of Crabs or Loblters claws, for they were fhap'd and joinred
amuch like thefe reprefencd in the Schewe and the ends ot themn were furs
nifh'd with a pairof claws or pincersC Cowhich this livtle animal did open
and fhutat pleafure : It feem'd to make ufe of thofe two horns or claws
bothfor feelersand holders; dor in its motion it carried thele aloft ex-
tended hrﬁ}[l:, mm'i.np; them to and fm, iuJ.'r as a man blindfolded
would do hishands when he s fearfull of running againit awall, and if 1
put a hair to it, it would readily take hald of 1 with thefe claws;
and feem ro hold it falt. Now, though thefe horns feem'd to ferve him
dor twoufes,namely for feeling and holding 5 yet he feem’d neither bilind,
having two fmall black fpots, D D, which by the make of them, and the

_ bright refletion from them feem’d to be his eyess nor did it waot other

hands, having another pairof claws, EE, wvery neer plac’d to its mouth,

and feem’d ad joining 1o it.
The whole body was cafed over with armour-fhells, as is ufuall in ail
thole
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thofe kinds of .:-r:gfi'.;rcaru Creatures, lf_‘ﬁ"t_‘l::-li]”_'!.f about I|‘|£'it‘bf:!|its, and
fwem'd of three kindss the head F ftem'd cover'd with a kind of feal

fhell, the thorax with two fmooth fhells, or Rings, G G, and the belly
with cight knobb'd ones. 1 cuu!-_:i not certainly find wherher it had under
thefe laft thells any wings, bue [ fulpedt the contrary 5 for L have nor found
any wing'd Infet with eighe leggs, two of thofe leggs being always con=
verted into wings, and, for the molt pare thole that have but Iy have

WINgs. 3
Tﬁt:is creature, though T'could never meet with ‘more’ then one of
them, and fo could mot make fo many examinations of it as etherwile T
would,Idid notwithftanding by reafon of the great curiofity that appear'd
to'me in its (bape, delineatc it, to fhew that,in all likelihood, Nature had
crouded rogether into this very minute Infect, asmany, and as excellent
contrivances, as into the body of a very large Crab, which exceeds it in
bulk,perhaps,fome Millions of times 5 foras to all the apparent parts.there
is a preater rather then a lefs multiplicity of parts,each legg has asmany
parts, and as many joints as 2 Crabs, nay.and asmany hairs or brifles; and
the like may be in all the other vifible parts: and ‘tis very likely,thatthe
internal curiofities are not lef excellent : It being a general rule in Na-
ture's proceedings, thar, where fhe begins to dilplay any excellency, if
the fubjeét be further fearch’d into, it will manifeit, that there is not lefz
curiofity in thofe parts which our fingle eye cannot reach, then in thofe

which are more obvious.

Obferv. L 11, Of the fmall Silver-colour'd Book-worm.,

§ among greater Animals there are many that are fealed, both for
A ornament and defence, fo are there not wanting fuch alfo among the
lefler bodies of Infeéts, whereof this little creature gives usan Inftance.
It is a fmall white Silver-hining Worm or Moth,which I found muchcon-
verfant among Booksand Papers, and is fuppos'd to be that which cor-
rodes and eats holes through the leaves and coverss it appears to the
naked eye, afmall gliftering Pearl-colour'd Moth,which upon the remov-
ing of Books and Papers in the Summer, is often obferv'd very nimbly to
feud, and pack away to fome lurking cranney, where it may the better
Erntfcft it felf from any appearing dangers. Its head appears bigg and

lunt, and its body tapers from it towads the tail, fmaller and {maller.be-

ing (hap'd almoft like a Carret. l &
This the Aicroféopical appearance will more plainly manifeft,which ex-
hibits.in the third Figurs ot the 33. S'-l’.EIEME_, aconical bﬂd}', divided into
fourteen feveral partitions,being the appearance of fo many feveral fhels,
or fhields that cover the whaole body, every of thefe fhells are again co-
verd ortiled over with a multitude of thin tranfparent feales, which,
from the le'ItipIi-:'il}-‘ of their reﬂcﬂing furfaces,ma the whole Animal

appear of a perted Pearl-colour.

Which
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w}i'.ll.‘l'l,h}'thﬂ_‘ way,may hine us the reafon of thae o much:a
pearance of thofe fo higl
of Pearl-fhells, and in multitudes of other fhelly Sea-fubftancess for they
each of them confifting of an infinite number of very thin thells or 1a-
minated orbiculations. caule fuch multitudes of réHections. thatthecom-
pefitions of them together with the refleétions of others thaeaee tothin
as to afford colours (of which I clicwhere give the reafony gives a ‘ves
Iy leatant refeltion of |i5_'|:1. And thar this i= the true caulefeems ik Iy
firlt, becaute all thole fo appearing bodics are compounded of multirudis
of plated fubftances. And next that by erdering any traiparent fubftanee
afterthismanner.the like Phenomrenas may be producid 5 this will be made
very obvious by the blowing of Glals mto exceeding thin thells, and
then breaking them into fcales,which any lamp-worker will prefently dos
fora gn(:dqil,unit_',.' of thefe feales, laid ina he ap together have much the
fame refemblance of Pearls. Another way, not lefs
fant, s a way which 1 have feveral times done, wh
tulﬁng,ns':u-ﬂr:n |~:-:|-.'1_|uf3-||'.'-. eryltalling griafs winlle it 15 .Lu-i-l: glowi T
hot in the blown tlame of a Lamp, foriby that means,thac purcly :r.=__-1|i~;f.
rcntbm:f}'“-iﬂ be fo divided into an infinite humber of plates, or fmall
firings, with interpos'd aerial plates and fibres, that from the multipliciey
of the reflections from each of thofe internal {urfaces, it may be drawn
out into curious Pearl-like or Silver wire, which though imall, will yet
be ﬂPJET:IIlS:ﬁ the 17.|E!1:'|;|'.51|;_'| [ have done: with a x'r-m;'r!i. n of red Cole-

. ired ap-
iy elteem’d bodies, asalfo of the like in mother

nftructive and plea-

e
15 E:'} WO I;]||!', i."l'ld

‘tr.ﬁan' and Turpeaiiae, and a little Bee's Wax, and may be done Tikewile

with Birdlime, and fuch like glutinous and tran{parent bodies : But rore-
turn to our delcription. _

The fmall blant head of chis Infedt was {urnilh’'d on either ide of it
with a clufter of eyes, each of which feem'd to cobrain but a very few, in
comparifon of what I had obferv'd the ¢lufters of other Infets to abound
with s each of thefe clufters were be fer with a row of fmall brifles, much
like the silia or hairs onthe eye-lids, and, perhaps, they ferv'd for the
{ame purPuﬁ-, It had two long horns betore, which were (freirhr, and
tapering towardsthe top, curioully ring d or knebb'd, and brilled much
like the Marfh Weed, call'd Horfe-tail, or Cars-tanl, having at cach knot
a[ring'd Gil"l:"t,ﬂs I mav fo call ic, of fmaller hairs, and leveral bioeer and
larger brifles,here and there difpers'd among them: belides thefe, it had
™wWo 'Ih-DI‘[Er]mn]ﬁ: or 'IE':_'L'||'_'1':=:I which were knotre d ,"'I-.!. I 5'!"!:_-: d. -!.||,r 15 the
former, but wanted brilles, and were blunt at the endss che hinder pare
of the creature was terminated with three tails, inevery particular re-
fembling the two longer horns that grew outt of thehead : he leggs of
it were%al'dnnd haird much like the reft, but are not exprefs d 1n this
Fr:gnr:, the Moth be 'rni[ in‘.;mglrd all in Glew, and {o 1|'f.. |'L_5!j':*~ af this
appeard not through the Glals which looked perpendicularly upon
the back,

This Animal probably feeds upon the Paper and covers of Eooks, and
perforates in them feveral fmall round holes, finding, perhaps, a conve-
pient nourilhment in thofe hulks ul'l-fcnqi- and Flax, which I:;ut*;l- pals'd

i throug
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through fo many foourings, walhings,dreflings and dryings,’ as the parts
of old Paper mult neceflarily have fuffer'd; the digeftive cult{':it feems,
of thefe little creatures being able yet further to work upon thofe ftub-
born parts, and reduce them into another form.

And indeed, when Iconfider what a heap of Saw-dult or chips this
little creature (which is one of the teeth of Time) conveys intoisin-
trals. [ cannot chufe but remember and admireétheexcellent contrivance
of Nature, in placing in Animals fuch a fire, as is continually nourifhed and
fupply'd by the materials convey'd into the ftomach, and fomented by the
bellows of the lungss and in fo contriving the moft admirable fabrick of
Animals, asto make the very fpending and wafting of that fire, to be
inftrumental to the procuring and collelting more materials to augment
and cherifh it felf, which indeed feems to be the principal end of allthe
contrivances obfervable in bruit Animals.

i a— o —— — = e —

Obferv. LIII, Of a Flea,

TH: {trength and beauty of this {mall crearure, had it no other rela-
tion at all to man, would deferve a defcription,

For its ftrength, the Aicrafcepe is able to make no greater difcoveries
of it then the naked eye, but onely the curious contrivance of itsleggs
and joints, for the exerting that {trength,is very plainly manifefted, fuch
as no other creature, I have yet obferv'd, has any thing like it for the
joints of it are fo adapted that he can,as ‘twerefold them (hort one with-
in another,and fuddenly ftrerch,or (pring them out to thew whole length,
that is, of the fore-leggs, the part A, of the 34. Scheme, lies within B,
and B within C, parallel to, or fide by fide each other; but the parts
of the two next, lie quite contrary, that is, D without E, and E with-
out F, but parallelalfos butthe parts of the hinder leggs, G, H and I,
bend one within another, like the parts of a double jointed Ruler, or
like the foot, legg and thigh of a man 3 thefe fix leggs he clitches up al-
together, and whenhe leaps, {prings them all out, and thereby exerts
his whole (trength at once.

But, as for the beauty of it, the Aficrefegpe manifelts it to be all over
adorn'd witha cuﬁuuﬁ}r polifh'd fuit of fable Armour, neatly jointed,
and befet with multitudes of l'h:lrf: pinng, (hap'd almolt like Porcupine’s
Quills, or bright conical Steel-bodking; the head 15 on either idebeau-
tify'd with a quick and round black eye K, behind each of which alio
appears a i m:lqll cavity, L, inwhich he feems to move to and fro a cer-
tain thin film befet with many fmall eranfparent hairs,which E}rﬂbahlf may
behis ears ; in the forepart of his head, between the two fore-leggs, he
hastwo fmall long jointed feelers, or rather imellers, M M, which have
four joints,and are hairy, like thofe of feveral other creatures ; between
thefe, it hasa (mall Erp&ﬁ‘k;m' prabe, NNO, that feems to confilt Dé-l

tube,
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tube NN, and 2 tﬂﬂ%lll;‘ orfucker O, which I have perceiv'd him to flip
inand out. Befidesthefe, it hasalfo two chaps or biters PP, which are
fomewhat like thofe of an Ant, butlIcould not perceive them tooth'd 3
thefe were thap'd very like the blades of 2 pair of round rop'd Scizers,
and were opened and ihur Juit after the fame manner 3 with thefe Inftru-
ments doesthis little bufie Crearure bite and pierce the tkin. and fuck
out the blood of an Animal leaving the fkin inflamed with a fmall round
red fpot. Thefe parts are very difficulr ro be difcovered, becaufe, for
the molt part, they lye covered between the fore-legs. There are many
other particulars, which, being more obvious, and affording no great

matter of information, 1 fhall pak by, andrefer the Reader to the Fi-
gure.

Obferv, LIV, Of a Loufe,

T His is a Creature {o officious , that "twill be known toevery one at
one time or other, fobulie, and fo impudent, that it will be intrgs
ding it felf in every ones company,
thatit fears not to trample on the beft, and affects nothing fo much as 3
Crown; feeds and lives very high, and that makes it fo faucy, asto pull
any one by the ears that comes inits way, and will neverbe quict till it
has drawn blood : it is troubled at nothing fo much as at a man that
feratches his head, as knowing that man is plotting and contriving fome
mifchicf againftic, and thar mukes it oftentime feulk into fome meaner
and lower place, and run behind a mans back, thoughit govery much
nﬁ:ibﬂ‘ the hairs which ill conditions of it having made it better known
then trufted, would exempt me from making any further deleription of
it, did not  my faithful Mercwry, my Microfeepe, bring me other infors
mation of it. ~ Forthis has dilcovered to me, b_-:; meanz of a very l1rig]|:
light caft on it, that it is a Creature of a very odd fhape 5 ir hasa licad
fhap'd like that expreft in 35. Schewe marked with A, which feems al-
ical, bueisa little Hatred on the upper and under fides, at the
biggeft part of which, on cither fide behind the head (as it were, be-
ing the place where other Creatures ears ftand) are placed itstwo black
fhining goggle eyes BB, looking backwards, and fenced round with fe.
veral Enall eslia or hairs that incompals ir,fo that it feems this Creature
has no very good forefight : It does not feem to have any eye-lids , and
therefore perhapsits eyes were fo placed, that it might the Better eleanfe
them with its fore-leps s and perhaps this may be the reafon, why they
fo much avoid and run fromi the lighr behind them , for being made to
live in the fhady and dark recefles of the hair, and thence probably their
eye having a grear aperture, the open and clear light, efpecially that
of the Sun, muft needs very much offend thems to fecure thele cyes
from receiving any injury from the iwinfthmugh which it pafies, it has
FfFa two

and fo proud and afpiring withall,
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two hornsthat grow before it, in the place where one would have
thought the eyes {hould be 3 each of thele CC hath four joynts, which
are fringed, as 'twere, with (mall brilles, from which to the tip of its
fnout L, the head fecms very round and tapering, ending in a ve
fharp nofe D, which {eems to have a fmall hole, and to be the aflage
through which he fucks the blood. Now whereas if it be plac'd on s
back, with its belly upwards, as itis in the 35. Scheme, it feems in feve-
+a] Pofitions to have a refemblance of chaps, or jaws, asis reprefented
in the Figureby EE, yet inother poftures thole dark ftrokesdifappear 3
and having kept feveral of them in a box for two or three dayes, o thac
for all that time they had nothing to feed on,, I found , uponletting, one
creep onmy hand, thatitimmediately fell to fucking, and did neither
feem to thrult its nofe very deep into the fkin, nor toopen any kind of
mouth, but I could plainly perceive aimall current o blood, which
came diretly from its lnout, and paft intoits belly ; and abour A there
feem'd a contrivance, fomewhat refembling a Pump, pair of Bellows, or
Heart, for by a very fwife [ffele and diaftele the blood feem'd drawn
from the nafe, and forced into the body. It did not feem at all,though
I viewed ita good whileas it was fucking, to thruft more of its nofe in-
to the [kinthenthe very (hout Dy nor f‘ui it caule the leall difeernable
ain, and yet the blocd feem'd to run through its head very quick and
E-cr.-l}-, & that it feems there is no partof the fkin but the bloadisdis
fpers'd into,, nay, even intothe cutic wla 3 for had ithirultits whole nofe
< from D to G C, it would not have amounted to the fuppofethick-
nels of that segument,the length of the pofe being not. more then @ three
hundredth part of aninch. It has lix legs, covered witha very tranipa-
rent (hell . and joynted exalely like aCrabs, or Lobiter'ss each legis
divided into fix parts by thefe joynts, and thole have here and there
jeveral (mall hairs; and at the -.-nc; of each leg it has two claws
properly adapted for its eculiar ufe, being thereby inabled tor wal
very fecurely both on the {kin and hair 5 and indeed this contsivanige of
the feet isvery curious, and could pot be made more commodiouflyi and
compendioutly, for performing both thefe requifite motions, of walking
and climbing up the hair of a manshead, thenitis: for, by havidg the
leffer claw (a) fer fo much (hort of the bigger (b} when it walkyon
the {kin the fhorter touches nor, and then the feetare the fame with
thofe of a Mite, and feveral other fmall Infedts, bur, by means -of the
fmall joynts of the longer claw it can bend it round, and fo with-both
clawstake hold of a hair; inthe manner reprefented in the Figure, the
long tranfparent Cylinder FFF, being aMan's hair held by it s on o
The Therax feem'd cas'd with another kind of fubftance then the bels
Iy, pamely, witha thin wanfparent hory fubf{tance, which'vponthc
fg’ﬁing of the Creature did not grow faceid 5 throngh this T could plaio:
ly fee the blood, fuck'd from my hand, vabe vanioully diftributed;i aod
mov'd to and fros and about G there (cem'd a pretey: bigwhité (ubs
{tance, which feem’d ro-be moved within its sberaxs belides,thenéaps

pear'd very many fmall milk-white vetiels; which atolt over the
between
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between the legs, out of which, on either fide, were many ffnall bran-
chings,thefe feem d to be the veins and arteriesfor that which is analogus
o blood in all Infects is milk-white, ;

The |'u:||}'i3 covercd witha t|.1||l'-p:'|n.'nr fubftance likewile, but more
refembling a fkinthen afhell, for ‘vsgrain'd all overthe belly jult like
the'ekin in the |."ﬂ'|1'll.- of aman’s hand. and when the bL‘]I.}' 15 eMmpty,Erows
very  flaccid and wrinkled 5 at the upperend of thisis placed the (to-
mach'H Hiand perhaps alfo the white fpor I I may be the liver or pancreas,
whi'ﬂll-_h}' the p[‘r{,l'fﬂff.i.r-& motionof the g, is 2 litele mov'd ro and fro,
not witha fiffele and diaftele, bur rather with a thronging or juftling
mq‘rl:'li:rri- le“‘l'Tllqum- of thele Creatunr ¢y afterie il.ul 1".!.1?!.'.1.] LW Ij;n'l.':;
all the hinder part was lank and flaccid , and the whitelpot L1 hardly
mov dy meft of the white branchings difappear'd ;, and moft alfo of the
redncls or fucked blood in the L E the per {;-’-.!Jrl’-r'r:':'l monon of which
was lcarce difcernable s but upon the fuffering it to fuck | it prefently
fill'd the fkin of thebelly, and of the (i fcolop d emboiments on either
fide, as full as it could be ftuft 5 the ftomach aod guts were as full as
thc}' could hald 3 the j‘lﬂ'."l".;.:u'l.l'.n'ri:; motion of the Fut grew u_1|i|:‘|l:.1Li1ti the
jultling -motion of [1 accordingly 3, multitudes of milk-white veflels
feem'd quickly filled, and turgid, which were perhapsthe veins and ar-
teries, and the Creature was [o greedy, that though 1t could not conrain
more, yet it continued fucking as faltasever, and as falt emptying it felf
behind : the digeltion of this Creature mult needs be very quick, for
though 1 T-._-J-;;f_-hr'd the blood thicker and blacker when luckd : yet,
when in the guts, it was of a very lovely ruby colour, and that part of
it, whichw;gili_;_?‘tﬂi_'il into the veins, feemed white; whence it d ppEars,
that a further digeltion of blood may make it milk, at lealt of 2 relem-
bling colour : What is¢lic oblervable inthe figure of thisCreature, may
be feen by the 35. Schemwe,

Obferv. LV, 0f Mites,

He leaft of .th}_!;!m | ha\'{!'_ hitherto met with, 1sa Mite, a Creature
whereof there are fome {o very imall , that the fharpeft fight, un-

afisfted with Glalles, isnotable todilcern them, though, being whire of

themfclves, they move on a black and fmeoth furfaces and the Eggs,
ot of which thtﬁ.‘ Creaturcs feem o be ]'Ii|-1¢]l1lil|:, are yet 1in;|”1.1', thole
being ufually not above a four or five hundredth, part of a well grown
Mite, and thofe well grown Mites not much above one hundredeh
of aninch in thicknefss fothataccording to this reckoning there may be
o lefs then a million of well grown Mites contain'd in a cubick inch, and

five hundred times as many Egge.
Notwith{tanding which minutenefs agood Microfeope dilcovers thefe
{mall movable fpecks 1o be very preutily thap'd Infects, each of them fur;
mifh'd
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nifh'd with eight well ﬂ]a’p'd and proportion'd legs, which are each of
them joynted or bendable in eight feveral places, or joynts, each of
whichis covered, for the molt pare, with a very tranfparent thell, and
the lower end of the fhell of each j:}‘}-nt is fringed with feveral fmall
hairs 3 the contrivance of the joynts feems the very fame with that of
Crabsand Lobiterslegs, and like thofe alfo, they are cach of themter-
minated with a very tharp claw or point 3 four of thefe legs are fo pla-
ced, that they feem to draw forwards, the other four are placed in a
quite contrary pofition , thereby to keep the body backwards when
there 1s occalion.

The body, as in other ]ar%tr Infeéts, confifts of three regions or
parts; thehinder or belly A, feems covered with oneintire fhell , the
middle, or cheft, feems divided into two hells B'C. which running one
within the other, the Mite is able to fhrink inand thruft out asit finds
occafion, as itcanalfo thefoout D, The whole body is pretty tranfpa-
rent, {o thatbeing look'd on againft the light, divers motions within its
body may be perceived 5 as alloall the parts are much more plainly de-
lineable, then in other poftures, tothe light. The fhell, clpecially thae
which covers the back, is curioully polifht, fo that 'tis eafie tofee, asina
convex! Looking-glals, or foliated Glafi-ball, the piéture ofall the ob-
jettsround about s up and down, in feveral parts of itsbody, it has fe-
veral fmall long white hairs growing out of its fhell , which are often
longer then the whole body, and are reprefented too fhort inthe firft
and fecond Figures ; they ﬁ»;-mu pretty {traight and plyable, faveonly
two upon the fore-part of its body, which feem to be the horns, as ma
be feeninthe Figures; the firft whereof isa profpeét of a fmaller forr of
Mites ( which are ufually more plump ) as it was paffant to and frosthe
fecond is the profpect of one fixt on its tail { by means of alittle mouth-
glew rub’d on the objett plate) exhibiting the manner of the growing of
the legs, together with their feveral joynts.

This Creature is very much diverfify'd in fhape, colour, and divers
other properties, according to the nature of the fubftance out of which
it feems to be ingendred and nourithed,being in one fubltance more long,
in another more round, in fome more hairy, in others more fmooth, in
this nimble, in that {low, here pale and whiter, there browner, blacker,
more tranfparent, €e. I have obferved it to be refident almoft on all
kinds of fubftances that are mouldy, or putrifying, and have feen it ver
nimbly mefhing through the thiciﬂs of mnuh:ﬁ and {ometimesto lye
dormant underneath them; and “tis nor unlikely, but that it may feed on
that vegetating fubftance , [fowtancons Vegetables feeming a food proper
enough for (fontancons Amimals, : 4 Bl

Bue whether indeed this Creature, or any other, be fich or not, Teans
nat poflitively, from any Experiment, or Obfervation, Thave yer ‘made;
dctermine.  But.asT formerly hinted, it feems probable, that fome kind
of wandring Mite may fow, as "twere, the firlt feeds, or lay the firftegge,
inthofe places, which Nature has inftrufted them to know convenient
for the hatching and nourifhing their young ; and though perhipsthe
P['HIIE
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prime Parent might be of a fhape very differing from what the off:
fpring, aftera lictle while, by reafon of the fubftance they feed on, or
the Region ( as twere ) they inhabite 3 yet perhapseven one of thefe
alterd progeny, wandering again from its native foil, and lighting on by
chance the lume place from whence its prime Parent came, and there fet:
tling, and planting, may produce a genetation of Mites of the fame
fhapes and propertieswith the firlt wandring Mite : And from fome fuch
aceidents asthele, [ am very apt ti t]lir.'k___ the molt {ores of 4"'|.|::|ij:|'|z||3J ge-
nerall}' accounted _{flm.r!rm.‘;lw . have their crigimation ;. and all thole va=
rious forts of Mites, that are ro be met with up and down in divers pu-
trifying flubltances, may perhaps be all of the fame kind, and have {prong
from one and the fame fort of Mices at the Arit

—— e
i

Obferv. LVI. Of a fmall Creature hatchd on a Vine,

Here is, almolt all the Spring and Summer time, a certain fmall;
round, white Cobweb, as ‘twere, about the bignefs of a Pea,which
fricks very clofe and falt 1o the ftocks of Vines nayl'd againlt a warm
wall : being attentively viewed,they feem cover'd, upon the upper fide
of them, wicha fmal husk, not unlike the fcale, or fhell of a Wood-
loufe, or Hog-loule, a fmall Infet wlially found about rotten wood,
which upon touching prefently rouls it felf into the form of a pepper-
corn: Separating feveral of thele from the {tock , I found them, with
my Micrafcope, toconfiflt of a (hell, whichnow l[eemed more likely tobe
the hufk of one of thefe Infedts - And the fur feem'd a kind of cobweb,
mnﬁﬁ]ng of abundance of ﬁi].l“ﬁ];l:l'l'l.l.:!'lh., of [leaves of cobwebs, In
the midit of this, if they were not hatch'd.and runaway before, the time
bf which !mtchil:g was ufually about the latter end of Juse, or begin-
ning of Jaly, Ihave oftcn found abundance of fmall brown Eggs, fuch
asAand B in thefecond Figure of the 34, Schemre, much about the big-
nels of Mites Eggsa and at other times, multitudes of fmall Infeéts s Tha-
d exaftly like that in the third Figure marked with X. Itshead large,
almoft half the bignefs of its body, which is ufual in the fetes of molt
Creatures.  Irhad rwofmall 1:1.-:;-& eyesad, and two (mall long joynted
and brifled horns &' The hinder part of irs bﬂ-rj:,l feem'd ro coniilt of
nine lcales, and the laft ended ina forked tayl, much like that of a cw-
tia, or Wood.loule, out of which grew two long hairss they ran to
and fro VETY ﬁ-\'iﬁi}', and were much of the bignels of a commen Mite,
but fome of themlefs : The longeft of them feem'd not the hundredth
art of an inch, and the Eggs ufually not abovehalf asmuch. They
eemed to have fix legs, which were not vifible inthis [ have here deline-
ated, by reafon they were drawn under its body.
Ifthele Minute creatures were Wood-lice(as indeed from their own fhape
and frame, the (kin,or fhell that grows on them;one may with great pro-
bability
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bability ghels) irfaffords us an Inftance, whereof perhaps there are not
many like in Nature;and that is,of the prodigious increafe of thele Crea-
turés, after chey are hatch d and rumabout stor a common Wood-loufe,of
abour half an inch long, isno lefs then a hundred and twenty five thou-
fand times bigger then one of theie, which though indeed it feems ve
{trange, yet Lhave obferved the young ones of fome Spiders have ﬂ.!mtﬂ
I-I;(_‘Fﬁ[ ‘[hg: {ame P roport I[l!?-l'l! LR IZIII'_'I[I' [Dam.

This, methinks, if it befo, doesin the next place hinta Query,which
may perhaps deferve a little further examination : And that is,Whether
there be not manyof thole minute Creatures,fuch as Mites, and the like,
which, though they are commonly thought of otherwile, are only the
pully, or young ones, of much bigger Infedts, and not the generating,
or parent Infect, that has layd thofe Eggs s for having many times ob-
ferv'd thole Eggs, which ufually are found n great abundance where
Mites are found , it feems fomething firange, that fo (mall an Animal
thould havean E}{E{ fo big mn '|:'l]'L!|'ll.'Jlli:l.'II'I' to s hu:l}'. Thuugh o the
other fide, | muft confefs, that having kept divers of thofe Mires inclofed
ina box fora good while, I did not tind them very muchaugmented be-
}'::.n.:l their ufnal bignels.

What the husk and cobweb of this little white fubftance fhould be, I
cannot imagine, unleftit be, that the old one, when impregnated with
Egps, ould there ftay, and fix it felf onthe Vine, and dye, and all the
body by degrees fhould rot, fave only the husk, and the Eggsinthe bo-
dv: And the heat, orfire, as it were, of the appreaching Sun-beams
fhould vivifie thole Relifts of the i'_'{rl'l'u}‘ti.!ll Parent, and out of the
athes, as ‘twere, ( asit is fabled of the Phemix Y fhould raife a new off-
{pring for the perpetuation of the fpecies. Nor will the cobweb, asie
were, in which thefe Eggs are inclos'd,” make much againft chis Conje-
fture 3 for we may, by thofe cobwebs thatare carried up and down the
Air after a Fog (which with my Micraféape I have difcovered ro be made
upof an infinite company of fmall filaments or threads) learn, that
fuch a texture of body may be otherwife made then by the fpinning of
a Worm.

Obferv. LVIIL. Of the Eels in Vinegar.

OI-’ thefe fmall Eels, whichare to be found in divers forts of Vine-
_ gar, I have little to add befides their Picture, which you may
find drawn in the third Figure of the 25. Scbeme: That is, they were
thaped much like an Eel, fave only that their nofe A; ( which wasa lit-
tle more OPacous 1_hr.-|::| the |'r_'l'|.‘ of their b:rrij'} Wias a litrle ﬂ‘:ﬂlf]ﬂ":rj Sll"'-l
longer, inproportion to their body, and the wrigling motion of their
I:.cni].' feem'd to be onely upwards and downwards, whereas that of
Ecls is onely fide wayes: They feem'd to have a more opacous part
about
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about B, which migh, perhaps, be their Gills 3 it feeming always the fame
proportionate diftant from their nofe, from which, to the fip of their
tail, C, their body feem'd to taper.

Taking feveral ofthefe out of their Pond of Vinegar, by the net of a
fmall pieceof hltring Paper, and laying them on a black fmooth Glafé
plate, I found that they could wriggle and winde their body, as niuch
almolt as a Snake, whichmade me doubt, whether they were a kind of
Eal or Lecch.

Iihall add no other obfervations made on this minute Animal, being
prevented herein by many excellent ones already publifli'd by the inge-
nious, Doftor Penier, among s ﬁ.r'h'r.n:r.l?ﬂjl'ru'd.f {}hlb:-va[iuus, lave onely
that a quantity of Vinegar repleat with them being included in a fmall
Viol, and {top'd very clofe from the ambient air, all the included Worms
in a very fhort time died, as if they had been fhfled.

And that their motion feems (contrary to what we may obferve in the
motionofall other Infedts) exceeding (low. But the reafon of it feems
plain, for being to move toawd fro afrer thar manner which they do, by
waving oncly, or wrigling their body ;5 the tenacity, or glutinoufnefs,
and the denlity or refiltance of the Huid medmer becomes o exceeding
{enfible vo their extremely minure bodies,thar itis to me indeed a greater
wonder that they move them fo faft as they do,then that they move them
no falter. For whata valtly grearer proportion have they of their fupers
ficies to their bulk, then Ee¢ls or other larger Fithes; and next, the tenas
city and denfity of the liquor being much the fame to be moved both by
the one and the other, the refiftance or impediment thence avifing to
the motions made through it; muit be almoft infinitely greater to the
{mall one then to the great. This we find experimentally verify'd in the
Air, which thougha aredinir a thoufand times more rarify’d chen the wa=
ter.the refiltance ofit tomotions made through it.is yetlo fenfible o ve-
ryminute bodies that a Down-feather(the lealt of whole parts feem yet
bigger then thefe Eels, and many of them almoft incom parably bigger,
fuch as the quill and fialk) is fufpended by it, and carried to and froas it

it had no weight. :

Oblerv. LVILL. Of a new Property in the Ait, and feveral other
tranfparent Mediums nam'd Infleftion, whereby very many con-
fiderable Phenomena are attempted to be ol d, - and diyers ather
ufes are binted.

Slncc the Invention {and !st':rll'f] i",i! in fome meallire)) of TelefFope st has
been obferv'd by feveral, that the Sun and Moon neer the Horizon,
are"dishgur'd ( lofing that exadtly-fmooth terminating: citcular lmb.
which they are obferv'd to have when fituated neerer the Zenith)y and
are bounded. with an cdpe every way (efpecially upon the right and lett

i fides)
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fides) ragged and indented like a Saw : whichinequalicy of their limbs, I
have further obferv d, notto remain always the fame, but to be conti-
nually chang'd by a kind of fluftuating ‘motion, not unlike that of the
wavesof the Seas fo as that part of the limb, which was but even now
mick'd orindented in, is now protuberant, and will prefently be finking
again 5 neither is this all but the whole body of the Luminaries, do in'the
Telefcope, feem to be deprefs'd and flatred, the upper,and more efpecially
the under fide appearing neerer to the middle then really they are;and the
right and left appearing more remote:whence the whole Area feems to be
terminated by a kind of Oval.lt is further obierv'd,that the body.for the
molt part, appears red, or of fome colour approaching neer unto it, as
fome kind of yellow 3 and this I have alwaysmark d, that the more the
limb is Harted or ovalled.the more red docsthe body appear, t]mugh not
always the contrary. I s further obfervable, that both fix'd Sears and
Planers, the neerer they appear to the Horizon, themore red and dull
they look, and the more they are obferv'd to twinkle s in fo much, thae
I have feen the Dog-tarr to vibrate fo ftrong and bright a radiation of
light, as almoft to dazle my eyes, and prefently; almoflt to difappear.
Ir is alio obfervable, that thofe bright fcintillations neer the Horizon, are
not by much fo quick and fudden in their confecutions of one another, as
the nimbler twinklings of Stars neerer the Zenith: This is alfo notable,
that the Starrs neer the Horizon, are twinkled with feveral colours 3 foas
fometimes to appear red.fomerimes more yellow.a nd fometimes blueand
this when the Starr is a pretty way elevated above the Horizon. - Lhave
further, very often feen fome of the fmall Starrs of the fifth or {ixth ma-
gnirude, at cerrain times to difappear for a fmall moment of time; and
.*3553'“: Appear more ¢(1|1'|'E:|'1q:unl.:|:\_. and with a greater lulter. ‘I havefeveral
times, with my naked eye, feen many fmaller Starrs, fuch as maybe call'd
of the feventh or {'iﬂhtg] magnitude to ;|]:1|1c:1r1'-l.hl' a fhort fpace, and then
vanifh, which, by direéting a fmall Telefrape towards that parethey ap-
pear’d and dilappeard in I could prefently find to be indeed fmall Starrs
jo fituare.as] had feen them with my naked eye, and toappear twinkling
like the ordinary vilible Stars 3 nay, in examining fome verynotable parrs
of the Heaven,witha three foot Tube , me thought Inow and then, in
feveral parts of the conftellation, could perceive little twinklings of
Starrs, making a very fhort kind of apparition,and prefently vmﬁﬂ]iﬁ
but noting diligently the places where they thus feem'd to layach
peep, I made uleof a very good: twelve foot Tube, and with chat it was
not unealie to feethofe, and feveral other degrees of imaller Starrs, and
fome fmaller ¥er, thatfeem'd again toappear and difappear;abd thele
alfo by giving the fame Objeét-glals a much bigger apérturg, ;D uld
p].‘t]rl]}' and conftantly lee appear in their former placess fo that Fhave
obferv'd fome twelve feveral magnitudes of Starrs lef then thofe-of the
fix. magnitudescommonly recounted in the Globes, ' | {4
It has been obferv'd and confirm'd by the accuratelt Obfervan-
ons of the belt of our modern Aftronomers, that all the Luminaus bodigs
appear above the Hortzon, when they really are below it.), So,that the
Sun
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Sun and Moon have bothbeen (een above the Horizon, whil t the Moon
has been in an Eclipfe. 1 fhall not here inftance in the great refradtions,
thatthetops of high mountaing, feen av a diftance; have been found to
have 3 all which leem to argue the Horizontal refraCtion, much greater
then it is hitherto generally believ'd. '

Ihave further taken notice, thacnor onely the Sun, Moon and Starrs,
and high tops of mountains have fuffer'd thele kinds of refrattion, but
Trees, and feveral bright Objefts on the ground ; I have often rtakenno-
ticeof the twinkling of the reflections of the Sun from a Glafs-window
at a good diftance, and ofa Candle in the night, bue thatis not fo con-
fpicuous.and in'oblerving the {etting Sun,l have eftentaken notice of the
tremulation of the Trees and Bufhes, as well as ofthe edges of the Sun:
Divers of thefe Phewosena have been taken notice uﬂ!!,' ﬁ-vr;ral} who
have given leveral reafons of them. bue I have not yet met with any alto-
gether fatisﬁu:“nn':.',“rh.mlgh lome: of their conjectures have been partly
eruesbur par Iy alio I::l].[u.'.‘.wll'lt:lg my felt therfore upon the i|'.:]|.|i1'].' of thele
Phanomena, 1 hirlt endeavourd to be very diligent in taking notice of
the feveral particulars and circumftances obiervable in them ; and next,
in :!J:L]-iillg divers particular l':x|11.:|'i:'|1.ul1l‘.t;. that m]:._{h: cleer fome doubts,
and ferve 1o determine, confirm, and illuftrate the true and adaquate
caule'of each 3 and opon the whole, 1 find much reafon to! think, that
the roue caufe of all thele Phesosmess is from the r.rﬂl'.fﬂ"hp:;, or aeslii-
lp.l'::u.ll: r.fﬁ..'ﬂmu of thole {"L.l:.'f of ]ig]ut within the I::.—d}' ot the _—Ir.«-_.-;:.-@.{-;-rr:
and that it does not proceed from a reffaition caus'd by any terminating
Jipérficies of the Air above, norfrem any fuch exactly dehin'd fuperficies
within the br:u:ljl.' aof the Jr.r;:q_.?l.{ ere.

This Conclufien is grounded npon thele two Propofitions :

Firlk, that a stednmem, whole parts are uncqually denfe, and mov'd by
various motions and rr.'tnfp:ﬁjr'rinr:l:: as to one ancther, 1.l.'i;'||_]~m|j|_:.:1_- all
thefe vilible effects upon the Rays of light, without any other coefficient
caufe.

Secondly, thatthere iz in the Air or Atsgfpbere, fuch a variety in the
conftituent parts of it, both as to their demfity and rarity, and as to their
divers mutations and pofitions one to another.

By Denfityand Harity, lunderftand a property of a tranfparent body,
thar does either more or lefs refralt a Ray of hight (coming obliquely
upon its fuperficies out ofa third avedinn) toward irs perpendicular: As
Icall Glals a more denfe body then Warer, and Water & more rare body
then Glals. becaufe of the refraftions (more or lefs deflefting rowards the
perpendicular) that are made inythem, of a Ray of light out of the Air
thar has the fame inclination upon either of their fuperficies.

Soasro the bufinefs of Refraction, fpirit of Wine is a more denfé body
then Wa rcr,ir ]|.1‘.'E:1;*_ been found l::.' an accurate Inftrument thar mealures
the angles of Refraltions to Minutesthat for the fame refradted angle of
go: 00" in both thofe Afediwses, the angle of incidence in Water was
but 41% 3's. but the angle of the incidence in the trial with fpiric of
Wine was 42°2 45", Bur astogravicy, Water is a more dewfé body then
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fpirit of Wine, for the proportion of the fame Water, to the e very
well rectity d fpirit of Wine was, as21. to1g.

& asto Refradhion, Water is: more Denfe then lees forl have found
by amoft cerrain Experiment. w hich 1 exhibited before divers illultrions
Perfons of the Koyal Society, that the Refraftion of Warer was. greatep
then thir of fee, though fome conliderable Authors kave affitm’d the édn-
trary, and though the Icebe avery hard, and the Water a very fluid

bosdy.

']Yhu: the former of the twor preceding Propofinions is true may bema-
nifefted by feveral Experiments:As firfl.if you take any two liquars differ-
ing from one anotherin denfity,but yet fuch as will readily mixzasSaleWa~
ter.or Brine,8¢ Frefhsalmoft any kind of Salt difloly'd in Water.and | filtra<
red, fo thar 1t be clecr,fpirit of Wine and Warers nay, fpiritof Wineand
fpiric of Wine, one more highly rectify'd then the other, and very many
other liquors; if{Hay) you take any two of thefe liguors, and mixing
them ina Glafs Viol, agamit one fide of which you have fix'd or gloed a
fimalt round picce of Paper, and (haking them well together (fo tharthe
partsof themmay be fomewhat differb'd and move up-and downyou
endeavourto fee that round picee of Paper through the bedy of the li-
quors ; youfhall planly perceive the Figure to wave;and tobe indented
smuch after the {ante manner as the limb of the Sun througha Telefeape
feemsto beave onely thar the mutations here,are much quicker. - And if;
in fkeed of this bigger Circle, youtake. a very fmall fpot, and falten and
yiew it astheformer, you will find it to appear much like the twinkli
of theStarys, though much quicker: which two Phensurens (for I fkall
take notice of no more at prefent, though I could in{tance n multitndes
of others) muft neceflarily be caus d by aninfleéfion of the Rays within
the terminating fuperficics of the compounded mediwn, fince the furfices
of the tranfparent body through which the Rays pafs to the eye, are not
arall altered or chang'd. [

This inflection (ifl may fo call it} 1imagine to be nothing elfe, buta
micltiplicate reffaidion, caufed by the unequal deafity of the conftituent
parts of the medium . whereby the motion, action or pr refs of the Ray
of light is hindred from proceeding in a fireight hine, and # ed or de-
fledled by a cwrve. Now, that itis a cwrve lne is manifeft by this Expe-
riment : 1 took a Box.fuch as & D G E. in the firlk Figure of the 27.8chewre,
whofe fides ABCD, and EF G H, were made of .two fmooth
plates of Glafs, then filling it half full with avery ftrong folution of
Salt, [ filled the other half with very fair frefh water, then expofing
the opacous fide, D HG €, ro the Sun, 1 obferv'd both the reFadiesand
inflection of the Sun beams,1 D & K H, and marking as exactly aslcould,
the poimts, P, N, O, M, b which the Ray, K H, patied through the com-
pounded sedinar, | tound them to bein a crve lines forthe parsofilie
wedinm being continually more denfe the neerer they were to the bot-
tom, the Ray p f was continually more and more defletted downwards
from the ltreight line.

! +
This Infieétion may be mechanically explained,. either by Monficor
Des
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Dés Cartes principles.by conceiving the Globuls of ‘the thied Elemeht ta
find lefand lefs refiftance againdt chat Gde of them which is' downwards,
or by away, which [ have furthen explicated inthe Inguificion about Co+
louss, tobe from anobliquationof ke pulle of light, whenee the ruden
part i continvally promoted, ‘and conlequently refracted toivards: the
pendicular, which cuts the ©rbs at righeangles.  What' the particu-
larFigure of the Carve fime, defcrib'd by thisway of light,.is, /1 thall not
now Jhand to examine, clpecially fince there may be fo many forts of it as
shexe Mmay be varietics of the Politions of themtermediar degrees of den-
Jryand rarity berween the bottom and  the top ot the 'rni[f.'ﬂing Medium.

I could produce many more Examples and Experiments, to/ilhuftrate
anid prove this firlt Propofition, <#z. that there is fuch a confticution of
fome badies aswillcaule inbediion. - As not tomention thofe T have ob-
fesvi d im Horer, Tortdife-fhclly trazfparent Guwes, and refness Sulflamees :
Thie peiveof Gkui&? n;n}',nf mehred C}'_;ﬁ'f..tf, found, and much :nmplnimuj
of by |Glals-grinders, and others, might fufficiently demonfirace: the
truel: 6f it te any diligem Obfervaror.

But that, I prefume, | have by this Example given proof {ufficient
 wig. ‘oenlar demonfliration’) ta cvince, thae there isfuch a modulation,
ar bending of the rayes of light , as I have aall'd snfiedfion, differing
both from ir{Ir.i"-_q;ff..‘;;u'.l'J and wjj*.:fﬁau ( fince [1LL':|.' are both made in the (u=
perficies, thisonly inthe middle )5 and likewife, that this is able or fut-
ticient o praduce the effedts Lhave afcribed o ir.

It remains therefore tofhew . that there is fuch a property in the Air,
and that it is fufficient to praduce all the above mentioned Fhanomena,
and therefore may be the principal, if notthe only caufe of them.

Figft; Thar there is fuch a praperty, may be proved from this, that the
Pnrtsuf the Air are fome of them more C{]]'I.{!{_'I'L‘sll;l) others more I'L'I.fl'i!l-ll_'tl}
eithet by the differing hear, or dffiering prefiure lic fultains, orbythe
fomewhat heteragéncousvapours interipersd through it. Foras the Air
& more or lefs :q[iﬁ.pd, fo does it more or lefs refradk a ray of hight l: that
eomes out of a denfer medium) from the perpendicular.  This youmay
find true; i you make tryal of this Expeniment.

Take a fmall Glafi-bubble, made in the form of that in the fecond
Figure of the 37. Scbeme, and by heating the Glafs very hot, and there-
by wery much rarifying the included Air, or, which is better, by rarify-
ing a fmall quantity of water, included init, intovapours, which will
expel the molt part, if not all the Air, and thenfealing up the fmall
neck of it; and letting it cool, you may find, if you place it in a conve-
nienit Inftrument, that there willbe a manifelt difference, asto the refra-
ction.

As if inthis fecond Figure you fuppofe A to reprefent a fmall fght or
hole, sthrough which the ey¢ looks upon an objelt; as C, through the
Glafs-bubble B, and the fecond fight L 5 all which remain exactly fixt
in their feveral places, the objelt C being {0 cized and placed, that ir
may jult:feem to ouch the upper and under edge of the hole Lz and
foall of it be teen through theimall Glafs-ball of ravified Air 5 thien by
breaking
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breaking off the fmall feal'd neck of the Bubble ( without at all ftirrin
the lights; objet, or glafs ) and admitting the external Air, you wiﬁ
find your felf unableto feethe urmeft ends of the objeéty but thetermi-
nating rayes A E and'A D { which wti‘t.:lhl:f:urr: refrafted to G and F
h}':l'.c rarified Mr:I will pfﬂcmd almoft dll‘(.'lﬂl}‘ tol and H; whichal-
teration of the rayes (feeing there is no other alteration made in the
Organ bE which :lll:E‘,::lptr-lmtm istryed, fave only the admiffion, orex-
clulion of the condens'd Air ) mult necefiarily be caufed by the variation
of the sedinm contain’'d inthe Glals By the greatelt difficulty in the ma-
king of which Experiment, is from the uneven furfaces of the bubble,
which will reprefent an uneven image of the objeft.

MNow,thar there is fuch a difference of the upper and under parts of the
Airis clear enough evine'd from the late improvement of the Torricelian
Experiment, which has been tryed at the !:‘:Ts and feet of Mountains 5
and may be further illuftrated , and inquired into, by a means, which
fome whiles fince I thought of, and us'd, for the finding by whae d
the Air pafles from fuch a degree of Denfity to fuch a degree of Rarity.
And another, for the finding whae preflure was requilite ro make it pafs
from fuch a degree of Rarcfaction to a determinate Deniny : Which
Experiments, becaufe they may be ufeful to illuftrave the prefent Inqui-
ry, 1ihall briefly deferibe,

Itook then a fmall Glafs-pipe A B, about the bignefs of aSwansquill,
and about four foot long, which was very equally drawn, fothat, asfar
as T could perceive, no one part was bigger thenanother: This Tube
( being open at both ¢€nds ) [ firted into another fmall Tube DE, thae
had a {mall bore juft big enough to contain the fmall Pipe, and this was
feal'd up at one, and open ar the other, end ; abour which open end 1
faltned a fmall wooden box C with"tement, fo that filling the bigger
Tube, and part of the box, with Quickfilver, Tcould thruft the {maller
Tube intoit, till it were all covered with the Quickifilver = Having thus
done, 1 faftned my bigger Tube again(t the fide of awall, thatitmighe
ftand the fteadier’, and plunging the fmall Tube cleer under the Aferex-
ry in the 'box, I ftopt the upperend of it very falk with cement, then
lifting up the {mall Tube, 1drew it upby a fmall pully, and a {tring that
I had faltned to the top of the Room, and found the height of the Afer-
curial Cylineer to be about twenty nine inches.

Then letting down the Tube again, T opened the top, and then thrulk

down the fmall Tube, till I perceived the Quickfilver torife within it to
a mark that [ had plac'd juit an inch from the top:and immediately clap-
ving on a fmall peice of cement that [ had kept warm, 1 witha hot Iron
flml'd up the top very falt, then letting ic cool ( thatboth the cement
might grow hard , and more elpecially, that the Air might come to its
temper, natural fer the Day I ery’d the Experiment in) I obfervd dili-
gently, and found the included Air to be exactly an Inch.

Here you are to take l1uli|:4_'.. that after the Air isfeal’d up, thetopof
the Tube is not to be elevated above the fuperficies of the Q&lickfdlzrtr
1
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in T.hE !;!I:‘l:-:, t‘i!: the {furface I.'[-[‘I'L;l[ 'n'.'i:|'.[n the -]-Llhl{ |J-:: (‘I]H.“:[ o ‘It._ ftor
the Quickfilver ( usI have clicwhere provd ) being more heterogene:
oné to the Glak then the Air, will not maturally rife “up fo highwithin
the fmalt Pipe.as the fuperficies of the Aerensy ivthe box s .and therefore
youare; toobferve; how mueh, below the outyvard luperficies of the
Afercury in the box, that of the fame inthe Tube does ftand, when the
top being open, frecingr. i is admiteed to the outward Air. -
Having thus done, 1 permitted the Cylrder, or fmal Pige; w0 nifg oub
of the box, till found the furfaceof the Quickilver ip the l}-!kjc_lli.lﬁ:]:ji:
two inches above that inthe box, and found the Airto have expanded
it felf but one fixteenth part of an inch; then drawing up dhiesfmat}
pipe, till I found the height of the Quickhlver within tobe ﬁ.‘l'll.l'j”-g.‘hl_.'s
above that without, loblerved the Airtobe ¢xpanded only ¥ of aninch

B

more then it was at firlt , and to take up the room of 1% inch; then I
railed the Tube till the Cylinder was fix inches high, and found the Air
to takeup 13 inches of room in the Pipe: then to8, 16,32, S
'rhr:cxpnnﬁ('ln of the Air-that 1 found to ‘each of which Cylinders are
fet down in the following Tables where the firft row fighifies the
height of the Aercwrial Cylinder 5 the next, the expanfion of ‘the Airs
the third, the preflire of the Atwofpherenor the higheft Qyinder of
Merewey, which was thep neer thirty inches ; The laft hgnifies the force
of the Air fo expanded , Which is found by fubftratting the firft row of
numbers out of the third{ for having foundt that the outward Alr would
then keep up the Quickhlver to thirty inghes, look whatever of that
height is wanting muft be attribured to the Elater of the A deprefling,
And therefore having :_Hc'l'fx]nuﬂinn in the ®éond row,and l|1f'ﬁ::'l'.:1it of
the I'ub’jn-cunt ) fisscler o flercary in the firfs and the g'.'n.-.l'ru”;_’j |!_|._-'|;_5!11- of
the Cylipder of Mm-:r?-:, which of it feIf counterballances the whole
preflure of the Atmofpheré 5 by fubfirating the numbers of thehirlt row
out of the numbers ot thethird, you will ave the mealure oithe Cylin-
ders fgdepreft, and confequently the forecgf the Airin the fgyeral Ex-
panfions, regiltred. : % 4
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The height of the The Expan- | The heighe of | The ftrength
Cylinder of Mer- fion of the [the  Mercury |of the Elater

éury,that,together Air. |that  counter- | of the expan-

with the Elater of ballanc’d  the | ded Air.,

the included Air, Armofphere

ballanced the

preflure of the

Atmofphere, | 1

| ‘- _J m ! v 4 L 4
00 oI 30 30
02 o1 30 28
o4 ol 30 26
ob oLt 30 24
ob o1l 30 22
1o oI ; 30 20
12 oI 30 18
14 o1 % 30 16
16 022 30 14
18 024 30 12
20 03 30 10
22 03’ 30 5
24 o5L 30 6
25 o6 30 5
26
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[ had feveral other Tables of my Obfrvations , and Caleulations,
which I then made ; but it being above a twelve month fince I made
them 3 and by that means having forgor many circamitances and par-
ticulars, T was refolved to make them over once again, which [ did
Angufithe fecond 1661, withthe very ame Tube which Fufed the vear
betore, when I firlt made the Experiment ( for it being a very good
one, I had carefully preferv'd it: ) And afier having tryed itover and
over agains and being not well fatisficd of fome particulars, I, atlaft,
having put all thingsin very !:LH.:H.i I.II'-:I.;'|':I amd |_-.._-]n_;_,| as :Il:fi.'l1|i:1.'r_'5 and
{:ﬂ:ﬁ.‘r?ﬂﬂt, a5 ﬁil]!)’ L'I'.'"l”:lllllil:. of EVEr ¥y |.":|'._'|“_'|_'|_|:-t;||_'||_:,|_' m:'lui"'“: G bl..' ta-
ken notice of, did regilter my leveral Obfervarians in this following
Table:  In the mﬂkil]_l'.: of which, [ did nor exaéily follow dhe method
that I had ufed at firfk 5 bur, having lately héadd 'of M. Townly's Hypo-
lir:ﬁ:, [l]:la[r'd my ecourlein luch i, as would be molt convenient for
the examination of thae Hyparbefis 3 the event of which you have in' the
latter part of the laft Table.

The other Experiment was, to find what degrees of force were requi-
fite to comprefs, or condenle, the Air into fuch or fuch a bulk.

The manner of proceeding therein was this: I took a Tube about
five foot long, one of whofe ends was fealed up, and bended in the form
of a Szﬁmu » much like that reprefented in the fourth Figure of the
37- Scheme, one fide whereot AD, that was open af A, was about fifty
inches long, the other fide BC, (hurat B, wasnot much above feven in-
ches longs then placing it ex1ély perpendicular , I pourd in a little
Quickfilver, and found that the Air B C was £: inches, or very nearto
feven 5 then pouring in Quickfilver at the longer “Tube, 1 continued
filling of it till the Air incthe fhorrer pare of it was contratted into half
the ilgrmcr din'll.'l'lil"ﬂﬂbi: ﬂrld Fl.!l.:ﬂl.J the ill'i-_'_:ul: t"sc.n,'.']}' mine :311:] twenty 1=
ches; and by making feveral other tryals, in feveral other ;!L‘grr:?-{ of
condenfation of the Air, I found them exaltly anfwer the former Hipo-
toeis,

ut having (by reafon itwasa good while fince 1 firft made ) forgot-
ten many particulars,and being much uniaisfied in athers,  madethe Ex-
periment over again, and, fromthie feveral tryals, collected the former

art of the following Table : Where in the row nexe the left hand 24.
Egnjfim.- the dimenfions of the Air, fultaining only the prefiure of the 4s-
mafphere, which at fhat time was equal 1o'a Cpliwder of Afercwry of nine
and twenty inches: The next ["r!;m'r_' abowve 1t v 20} was the-diment(-
onsof the Air induring the firlt compreffion, made by a Cyplinder of Afer-
cury 545 high, to which the preflurc-of the Atmrafpliere nine and tiventy
inches bc-ing added ; the elaftick (tfepgeh of the Aprfo comprefewill be

found 341, &

H h A
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A Table of the Elaftick, power of the Air,
both Experimentally and Hypothetically calculased,

according to its warions Dimenfions,

The dimen- | The heighe
fions of the | of the Mer-

included
Air.

12
13
14

18
20
24
48

192
384
576
768
960

eurial Cylin-
der eounter-

pois'd | by

29 ¢
=9 ¢
29 4
29 4
29 +
29 3
29
2G—
1 -
20—
26—
29—
29—
29—
pele B

| The Mercu- | The fum| Whatthey

rial Gylinderor diffe- | ought to
added , or|rence of|be accor-
taken from |thefe two|ding to

|
II

29—
24'-;:
20—
A=

9=
56—
o—

141 —
22;=
25L—
275 =
27F=
28:=
28.=

' the former. |Qﬂnd:rs.
| the  Atmo- |
| [phere.

58
53
493
43
38;
345
29
14
6;
3%
i
r
or
oF
ok

the Hypo-
thefis.
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From which Experiments, Tthink, we may fafely conclude, that the
Elater of the Airisreciprocal to its extenfion, or at lealt very neer.  So
that to apply it to our prefent purpofe (which was indeed the chief
caufe of mventing thefe wayes of tryal ) we will fuppofe a Cylinder in-
definitely extended upwards, [ faya Cylinder, not a piece of a Come,
becaufe, asI may elfewhere fhew in the Explication of Gravity, that tri-
plicate proportion of the fhels of a Sphere, to their refpettive diameters,
Ifu to be removed in this cafe by the decreafe of the power of Gra-
vity | and the preflure of the Airar the bortom of this Cylinder to be
ftrong enoughtokeep up a Cylinder of Afercury of thirty inches : Now
becaufe by the moft accurate tryals of the moft illuftrious and incom pas
rable Mr. Beyle, publithed in his defervedly famous Pneumatick Book,
the weight of Quickfilver, to thatof the Air here below, is found neer
about as fourteen thoufand toone: If we fuppofe the parts of the Cy-
linder of the Atmofpbere tobe every where of anequal denfity, we fhall
( as he there deduces ) find it extended to the height of thirty five
thoufand feet, or feven miles: But becaufe by thefe Experiments we have
fomewhar confirn'd the hypothefis of the reciprocal proportion of the
Elaters to the Extenfions we fhall find, that by fuppofin this Cplinder of
the Atmofphere divided into a thoufand parts, each of wgich being equi-
valent to thirty five feet, or feven geometrical paces,that is,each of thefe
divifions containing as much Air as is fuppos'd in a Cplinder neer the
earth of equal diameter.and thirty five foot high, we thall find the lower-
molt toprefs againftthe furface of the Farth with the whole weighe of
the above mentioned thoufand parts; the preffure of the bottom of the
fecond againft the top of the firft to be 1000——1==995. of the third
againftthe fecondto be 1oce_—27=9¢8. of the fourth againt the third
tobe 1000 — 3=—=g97. of the uppermolt againit the 995. or that next be-
low it, to be 1c00—g995—1. fo that the extenfion of the lowermoft
next the Earth, will be tothe extenfion of the next below the upper-
mofl, as 1.10999. for asthe preflure fuftained by the ggg. is to the
prefiure fuftaind by the firft, o is the extenfion of the firlt to the ex-
tenfion of the 999. o that, from this hypothetical ealeulation, we (hall
find the Air tobe indefinitely extended : Forif we fuppofe the whole
thicknefs of the Air to be divided, as I juft now inftanced, intoa thou-
fand parts, and each of thofc under differing Dimenfions, or Altitudes,
to containan equall quantity of Air, wefhall find, that the firlt Cylinder,
whofe Bafe is fuppolfed to lean on the Earth, will be found to be exton-
ded 354 foot; the fecond equal Divifion, or Cylinder, whole baffr is
fuppoled to leanon the top of the firft.fhall have its top extended higher
by 355533 the third 35125 the fourth 35ss¢ 5 and fo onward, each e-
qual quantity of Air having its dimenfions meafured by 35. and fome
additional number expreftalwayes in the manner of a fraltion, whofe
numerator isalway the number of the place mulriplid by 35. and
whofe denominator isalwayesthe prefiure of the Atssfibere fuftain'd by
that part, fo that by this meanswe may eafily calculate the heigh of 959,
divifions of thofe 1eco. divifions, I fuppos'd ;whereas the uppermoft

Hh a2 may
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If mare then as high again,nay, perbaps indefigitely, or
beyond the Moon 3 for the Elaters and Expanfions being in regiprocal
artions, fince we cannot yet find the ples witray beyond which the Air
will not expand it felf, we cannot determine the heightaf the Airs for
{ince, as we have. (hewn, the proportion will be. alway asthe jpreflure
fuftain'd by any partis to 35. fo 1000, to the expaniion of that parts
the multiplication 01 produtt therefore of the prefiure, and 4a~:;|;r.a|nl'iu:.u|;rJl
that is, of the two extream proportionals, being alwayes equal o, the
oduét of the means, or 35000 it follows, fince that Rettangle or
F:-uduft may be made up of the multiplication of infinite diverfitics of
pumbers, that the heighe of the Air is allo indefinite 3 for lince (askar as
I have yet been ableto try) the Air feems capable of an indefinite Ex-
panfion, the preflure may be decreafed in infimitum, and ccnlequently its
expanfion upwards indefinite alfo.
here being therefore fuch a difference of denfity, and noiExperi-
ment yet known £o provea Saltws, orfkipping from one degree of rari-
ty to another much differing from it that is, thatan upper part of the
Air fhould fo much differ trom that immediately fubjacent toity a5 to
make a diftinét fuperficies, fuch aswe oblerve between the Air and Wa-
ter, <o But hf;:ingmurc likely, that there isa continual increafe of
rarity in the parts of the Air, the further they are removed from the
furface of the Earth: Tewill hence neceffarily follow, thae (as in the
Experiment of the falt and frefh Water) the ray of Light pafling ob-
liquely through the Air alio, which isof very different denlity, will be
continually, and infinitely infle(ted, or bended, froma {treight, or dirett
motion.
This granted , the reafon of
cerning the appearance of the

duced. As,
Firlt, The rednefeof the Sun, Moon, and Stars, will be found. to be

canfed by the infleétion of the rays within the Atmafphere. That it is
not really in or near the luminous bodies, will, 1{uppoles be very ealily
granted, feeing that this rednefs is obfervable in feveral places differing
m Longitude, tobe at the Game time different, the fetting andrifing Sun
of all parts being fior the molt part red :

And fecondly, Thatit is not meerly the colou of the Air interpos'd,
will, I fuppofe, without much more difficulty beyiclded, feein that we
may oblerve a very great interflitinm of Alr betwixt the Object and the
Eye, Emlu:s it appearof a dead blew, far enough differing from. a red,
or yellow. .

But thirdly, That it proceeds from the refraftiongor inflettion, of the
rays by the Atmefpbere, this following Experiment will, 1fuppoie, fuffici-
ently manifelt. '

ake a fpharical Cryftalline Viol, fuch-asis deferib’d in the fifth Fi-

A BCD, and, having fill'd it with purc clear Water, expofe itto

the Sun beams 3 then taking a pieceof very fine Femice Paper, apply it
againft that fide of the Globe that is oppolite to the Sun, a5 2 i ;I&c
e

may extend it fe

all the above recited Phewonens , con:
Celeltial Bodies, will very eafily be de-
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fide BC, and you (hall percéivea bright red Ring to ‘appeir, cais'd by
the refraction of the Rays, A AjA A, which ismade by the Globe s in
which Experiment, ifthe Glals and Water be verycleer, fo that there be
_ne Sands nor bubbles in the Glak, nor dirt in the Water, you fhall not
eiveany appearance of any other colour.  To apply which Experis
fhent, we may imagine the Atagfphere to be a great tranipacent Globe,
which being of a {ubftance more denie then the other, or (which comes
ta the fame) that has its pants: more denfe rowards the middle, the Sun
beamsthat are tangents, or next within the tangents of this Globewill
be refratted or infleéted from their diret pallage towards the center of
the Globe, whenece,according tathe laws of retradtions made ina trian<
lar!'r.irﬂ.r, and the grn{.'mﬂun of colour ler downin the t’lt.'ll'r'l[.'tinn of
Mulcovi-glafs,there mulk necelianly appeara red colour in therranfitus
or g‘aﬂhgc af thofe tangent Rays. 'To make this more plain, we will fup<
pole (in the fixth Figere) ABCD, reprefent: the Globe of the A2
mofpbere, EF G H o reprefent the opacous Globe of the Earth, lying
inthe midit of it, neer to which, «the parts of the Air, fulkaining aver
great preflure, arc: therchy: very much comiclens'd, from whence thole
Rays that are by infletion made rangents to the Globe of the Earth,and
thale wichout them, that pafs throngh the more condens'd part of the ¢
:P{’phr;, as fuppole between A and E, areby realon of the inequalit
the mredins, inflefted towards the center, whereby there muit necei-
{;:ﬂé be generated a ted colour, as ismore plainly-Ihewn in the formes
eit lace 5 hence whatloever opacous bodies (asvapours,or the like )
{hall cﬂa nce to be elévated into thofe parts,will refledt a red rowa rds the
eye 3 and therefore thofe evenings and morhings appear reddeft.that have
the moft ftore of vapours and halituous fubltances exhaled to a conve-
nient diftance from the Earths for thereby the inflection 15 made the
grw:nn.-r:,and thereby the colour alfo the more intenfesand feveral of thole
exhalations being opacous, reflet fevéral of thole Rays, which, through
an Homogeseons tranfparent medss would pafs unfecns; and therctore we
fee, thar when there chances to be any clouds fituated in thofe Regions
they reflett a ftrong and vivid red. Now, though onc great canfe of
the rednefs may be this inflection,yet I cannot wholly exclude the colour
of the vapoursthemfelves, which may have {omething of rednels inthem,
they being partly nitrous,and partly fuliginous ; both which (teams tinge
the Raysthar pafs through them, as ismade evident by looking at bodies
through the fumes of Aqua fortés, or fpirit of Natre [ as the newly menti-
mcdlj]uﬁriuusPe:l'uugm'sdcmun&mudf] and alfo through the {moak of
a Fire or Chimney.

Having therefore made it probable at lealt, that the marnin and
evening rednefsmay partly proceed from this inflection or refraétion of
the Rays,we {hall next fhew, how. the Oval Figure will be likewife eafily
deduced.

Suppofe we therefore, EFGH in the fixth Figire of the 37. Schemte;
to reprefent the Earth; ABCD, the Atmesfperes E1, and E L. two Rays
coming from the Sun; the one from the upper,the other from the r-r_iathcr

imb
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Limb, thefe Rays, being by the Atmofpbere infle€ted, appear to the e
at E, as it they had come from thc%;uints:. N and Oy and becaufe ﬂ{:
Bay L has a greater inclination upon the inequality of the Armafphere
then I, theretore mult it fuffer a greaver infle@tion, and confequentlybe
further elevated above its true place, then the Ray I, which has alefs
inclination, will be clevated above its true place; whence it will
follow, that the lower fide appearing neerer the upper then really it is,
and the two lateral lides, viz. the right and left fide, fuffering no fenfible
alteration from the infledtion, at lealt what it does fuffer, does rather
increafe the vifible Diameter chen diminilh it, as [fhall (hew by and by,
the Figure of the luminous body muit necefiarily appear {omewhar
Eﬂ":;pl':’.r..ﬁ'_

This will be more plain, if in the feventh Figare of th 37. Scheme we
fuppofe A B toreprefent the fenfible Horizon; CDEF, tﬁc body of the
Sun really belowir; GHIK, the fame appearing above it, elevated
by the intleltion of the Atarofphere : For if, according to the beft cbfer-
vation, we make the vifible Diameter of the Sun to be about three or
four and thirty minutes.and the Horizontal refrattion according to Ticke
be thercabout.or fomewhat more the lower limb of the Sun E,will be ele-
vated to I3 but becaufe by his account, the point C will be elevated bue
2g. minutes, as having not fo great an inclination upon the inequality of
the Air, therefore 1'G, which will be the apparent refratted perpendicu-
lar Diameter of the Sun,will be lefs then € G,which is burag. minutes.and
confequently fix or feven minutes (horeer then the unrefraéted apparent
Diamcter. The parts, D and F, will be likewife elevated to H and K,
whofe refraétion, by reafon of its inclination, will be bigger then thae of
the point C,though lefs then thar of E:stherefore will the {emidiameter TL,
be {horter then L G, and confequently the under fide of the appearing
Sun more flar then the upper.

Now, becaufe the Raysfrom the right and left fides of the Sun, &
have been oblerv'd by Ricedolo and Grimaldss, to appear more diftane
one from another thenreally they arethough(by very manyOblervations
that I have made for that purpole,with a very good Telejeape.fitred with a
divided Ruler) I could never perceive any grear alteration, yet there be-
ing really fome,it will not be amifs,to fhew that this alio proceeds from the
retration or infleftion of the Atmefphere s and this will be manifefe.if we
confider the Atmafphere as a tranfparent Globe, or at lealt a tranfparent
fhell, encompafiing an opacous Globe,which, being more denfe then the
medium encompaiiing it, refratts or infle€ts all the entring parallel Rays
intoa point or ﬁ‘:ltllsﬁﬂ that wherefoever the Obfervater is plac'd within
the Atmofpbere, between the focus and the luminousbody, the Leteral
Rays muit neceflarily be more converg'd towards his eye by the refradi-
on or inflection, then they would have been without its and therefore
the Ht‘érimntui Diameter of the luminous body muft necefiarily beaug-
mented.

This might be more plainly manifeft to the eye by the fixth Figares
but becaule it would be fomwhat tedious, and :gc thing being obviovs
g enough
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enough to be imagin'd b)" any eme that attentively confidersit, I fhall rds
ther omit it, and proceed tothew, that the-mafs of Airneer the furface of
theEarth,confilts,or is made up.of parcels,which do very much differ from
one another in point of denlity and rarity ; and confequently the Rays of
light that pafs through them will be varioufly inflefted,hiere one wa }':;:nrl
there another,according as they pafs fo or fo through thofe differing partss
and thofe parts being always in motion,cither upwards or downwards.or
to the right or lefr, or infome way compounded of thele, they do by this
their moticn inflect the Rays, now this way, and prefently thar way.

This irrrglﬂurau:'lull.ml and unconftant r[]!]tl;tiuh of the R:]:,'s of ]igh[,
is the reafon why the hmb of the Suw, Afeon, Fupiter, Saturn, Mars, and
Femus, appear to wave or darfce ; and why the body of the Starrs appear
to tremulate or twinkle, their bodies,by this means, being fometimes ma-
gn;ig‘d,m:d fometimes diminifhed ; fometimes elevated, otherwhiles de+
prefs'd 3 now thrown to the right hand, and then to the lef.

And that thereis fuch a property or unequal diftribution of parts, is
manifeft from the various degrees of heat and cold that are found in the
Air; from whence will follow a differing denlity and rarity, both as to
quantity and refration ; and likewife from the vapours that are inter-
pos'd, (which,by the way, Timaginc,as ro refration or inflection, to do
the fame thing, asif they were rarify d Air 5 and thar thofe vapours that
afcend are both lighter, and lefs denlfe, then the ambient Air which boys
themup; and that thofe which defcend, are heavier and more denfe)
The firlt of thefe may be found true, if you take a good thick piece of
Glafs,and heating it pretey hot in the fire, lay it upon fuch another piece
of Glafs, or hang it in the open Air by a picee of Wire, then looking
upon fome far diltant Objelt (fuch as a Stecple or Tree) fo asthe Rays
from that Object pak directly over the Glals before they enter your eye,
you fhall find fuch a tremulation and wavering of the remote Objedt, as
will very much offend your eye: The like tremulous motion you may
obferve to be caus'd by the afcending fteams of Water, and the like.
MNow, from the firlt of thefe it is manife(t, that from the rarifation of the

rts of the Air,by heat.there is caus'd a differing refraction,and from the
afcenfion of the more rarity'd parts of the Air, which arethruftup by the
colder, and therefore more condens'd and heavie, is caus'd an undula-
tion or wavering of the Object; for I think, thae there are very few
will t, that Glafs, by as gentle a hearas may be endur'd by ones
hand, fhould fend forth any of its parts in {teams or vapours, which does
not feem to be much walted by that viclent fire of the green Glafs-houfes
but,if yetitbe doubred, let Experiment be further made with that bo-
dy that is accounited, by Chymilts and others, the molt ponderaus and
fix'd in the world ; for by heating of a piece of Gold, and proceeding in
the fame manner, you may find the fame cfictts.

This trembling and fhaking of the Rays, is more fenfibly caus'd by an
aftual flame, or quick fire, or any thing elfe heated glowing hot 5 asby
a Candle, live Coal, red-hot Iron, or a piece of Silver, and the like:the
fame alfo appears very confpicuous , if you look at an Objedt E:r.-n]v:n;

whic
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which and your eye, the rifing (moak of fome Chimney is interpos’d ;
which brings into my mind what I had once the oppormumity to obferve,
which was, the Sun rifing tomy eye jult over a Chimney that fent forth
a fn:hpiuu;: {team of fmoal 5 and tuk'm;: a fhort Tl‘f{,f"-'?,ﬁ'ﬁ. "-'r'h"fﬁlt‘] had then
by me, Iobferv'dthe body of the Sun, though it was but jult peepd
above the Horizon, to have its underfide, not onely flarted, and prefstd
]nw:lrcl_., a5 1t uﬁ.m;]!}f is when neer the Earth & but to Appear more pro-
tuberant downwards then if it had fuffered no refrachion ae all 5 and
belides all this, the whole body of the Sun appear'd to tremble or dance,
and thc'c\dgcg or limb to be VETY rgEe dor iI1E!{-:1tE(|, um’miaring UF Wia-
ving, muchin the manner of a flag in the Wind.

This I have likewife often obferv’d in a hot Sunfhiny Summer’s day,
that looking on an Object over a hot ftone,or dry hot earth,] have found
the ﬂl‘]jr;ﬂ‘ to be undulared or {haken, much after the fame manner. And
ifyou look upon any remote Objeét through a Telefeope (in a hot Sum-
mer's day efpecially ) you fhall find it likewife to appear tremulons. And
ﬁll'[her, if there chance to blow any '.',"Illdl, or that the air hl:‘l!l.v_f_‘tlT you
and the Objet be in a motion or current, whereby the parts ot it, both
rarify’d and condens'd, are fiviftly remov’'d towa rds the right or left, if
then vou obferve the Horizoneal rid ge of a Hill far :liﬂ'ﬂnt,l’hl‘ﬂllgh avery
good Telefeape, you fhall find it to wave much like the Sea, and thofe
waves will appear to pals the fame way with the wind.

From which.and many other Experiments, ‘tis cleer that the hﬁ'.'l.'_rﬁe-
gion of the Air,efpeciilly that part of it which licth neereltto the Earth,
has, for the moft Eurtﬁ'r.u conltitnent p;aru:'{.'|5 varioully ﬂgifﬂtl’.’d, either b]l' ;
heat or winds, by the firlt of which, fome of them are made more rdare,
and o fuffer a lefs refraftion : others are interwoven, cither with afcend-
ing or [1L'|1'c't1t:'ir|5{ Vaperirs 3 ihﬂ lll:rm'r of 'L'Jhif..‘h hr.'-lrl[! maore lighl‘, :lTld
fo more rarify'dhave likewife a lefk refraction 5 the lafter being more hea-
vie, and confequently more denfe,have a greater.

Now, becaufe that heat and cold are equally diffus’d every way s and
that the further it is fpread, the weaker it grows 3 hence 1t will follow,
that the moft part of the under Region of the Air will be J'Ftﬂdf'.LJF" of fe-
veral kinds of festes, fome whereof will have the propernes of Comgex,
others of Comeave glafés 5 which, that 1 may the more intelligibly make
out, we will fuppofe in the cighth Figrreof the 37. Scheme, that A re-
prefents an afcending vapour, which, by reafon of irs being fomewhat
Heteragemeons to the ambicnt Air,is thereby thruft into a kind of {:J"|E1burir
form, not any where terminared, bur Ir:r.uguﬂ!h' finiflicd, thar is, it is moft
rarity'd in the middle about A, fomewhat more condens'd about B B,
more then that abott C C; yer further,about D 13, almoft of the fame
df.'uﬁt:,' with the ambient Atr abomt EE & and l:l[l:f:r, imelofid 'l:‘-'l!!l !_]'IE
more denfe Air F F, o tharffom A, to FE, there is a continual in<
creale ufdm:[a':;.;_ i | h,:- reatfon of which will be manift E, if'\':'f t‘i_111rEi]'I€‘f the
rifing vapour to be much warmer then the ambient heavie Airs o by
the coldnels of the ambient Air, the (hell EE will be more H":ﬂ!.!’fl’:‘lft‘d
then D D.and that then ©Cwhich will be yet more thenB B, and thae

more
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more then A 5 fothat from F to A, there is a dontinual increale of heat,
and confequently of rarity 5 from whence it will neceffarily follow. that
the Rays of light will be infleéted or refracted in it, in the fame man-
ner as they would beina {:ﬂm-.mf-gi?ﬁ}; for the Rays GKEF, G K I will
be inflected by G K H, G K H; which will cafily follow from what I be-
fore explained concerning the inflection of the Atmoffbere.

On the other lide, a delcending vapour,or any part of the airincluded
by an afcending vapour,will exhibit the fame effects with a Convex fors 5
for.if we fuppole,in the former Figure,the quite contrary conftitution to
that lalt deferib'd 5 thae is, theambient Air F F being hotter then any
part of that matrer within any CE]'ﬂ:L'? therefore the coldelt part muﬂ
neceflarily be A, as being farchelt remov'd from the heat, all the
intermediate {paces will be gradually diferinsinated by the continuall
mixture of heat and 1.'!1!1{!1I {o that it 'I.'.'|:-‘J be hotter at E |:-:! then I3 D: in
DD then CC,in CC thenEBE,andin BB then A. From which, a like
refraction and condenfation will follow 3 and confequently a leffer or

reater refraltion, [o that every included part will refradt more then the
including, by which means the Rays, GK I, GK I, coming {rom a Starr,
or fome remote Object, are fointlected, that they will again concurr and
meet, in the point M. By the interpofition therefore of this defeending
vapour the vifible body of the Star, orother Objed, isvery much aug-
mented, asby the former it was diminithed. L

From the quick confecutions of thefe two,one after another, between
the Objelt and your eye caufed by their motion upwards or downwards,
proceeding from their levity or gravity, or to the righe or Jefr,proceed-
g from tﬁ: wind, aStarr mayappear, now bigger, now lefs, then really
it would otherwife without thems and this is thar property of a Starr,
which is commonly call'd twinkling, or fcintillation.

The reafon why aStar will now appear of one colour,now ofanother,
which for the molt part happens when 'tis neer the Horizon, may very
cafily be deduc'd fromits appearing now in the middle of the vapour,
other whiles neer the edgey for if you look againft the body of a Starr
with a Telefeape that has a pretty deep Comvex Eye-glafs, and fo order i,
that the Star may appear fometimes in one place,and lometimes in another
of itzyou may perccive thisor that particular colour to be predominant
in the apparent Figure of the Starr, according asitis more or lefs remote
from the middle of the Lews. This [ had here further explain’d, but that
it does more properly belong to another place.

IHhall therefore onely add fome few Quaries, which the confideration
of thefe particulars hinted, and fo finifh this Setion.

And the firft] (hall propound is, Whether there may not be made an
artificial tranfparent body of an exadt Globular Figure that fhall fo
infleét or refract all the Rays, that,coming from one point, fall wpon any
Hemifpbere of it5 that every one of them may meet on the oppofite fide,
and crofs one another exadtly in a point ; and that it may do the like alio
with all the Rays that, coming from a lateral point, fall upon any other
Hemifpberes forif fo, there wereto be hoped a perfedtion of ﬂiﬂpfnréfi

Ii e
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and a tranfmigration into heaven, even whil'lt we remain here upon earth
inthe flelh, and a defcending or penctrating into the center and inners
molt recefics of the earth, and all earthly bodiess nay, it would open not
onely acranmey, butalarge window (as 1 may fofpeak) into the Shop of
Nature, whereby we might be enabled to fée both the tools and opera-
tors, and the very manner of the t}pcmmm it felf of Nature 5 this, could
it be effected, would as farr furpafs all other kind of perfpectives asthe
vaft extent of Heaven does the imall point of the Earth, which diftance
it would immediately remove, and unite them, as ‘twerc; into one;at leaft,
that there (hould appear no more diltance between them then the length
of the Tube, nto r1l11=: ends of which thefe Glafies fhould be nferved :
MNow, whether this may not be effected with parcels of Glafs of feveral
denfities, 1 have fometimes proceeded fo farr as to doubt (though in
truth, as to the general, 1 have wholly defpair'd of it) for I haveoften
obferv'd in Optical Glafles a very great variety of the parts, which are
commonly called Veins ; nay, fome of them round enough (for they are
for the moft part, drawn out into {trings) to conftitute a kind of fens.

This 1 fhould further proceed to ope, had any one been fo in-
quifitive as to have found out the way of making any tranfparent body,
either more denfe or more rares for then it might be poffible to compole
a Globule that fhould be more denfe inthemiddle of it, then inany
other part, and to compofc the whole bulk, fo asthat there fhould be a
continual gradual tranfition from one degree of denfity to another s fuch
as [hould be found requifite for the defired infleCtion of the framfmigra-
#ing Rays; but of this enough at prefent, becaufe I may fay more of it
when I fet down my own Trials concerning the melioration of Dieptricks,
where I (hall enumerate with howmany feveral fubftances I have made
bath Microftopes, and Telefcepes, and by what and how many, ways: Let
fuch as have leifure and opportunity farther confider .

The next Query fhall be, whetherby the fame colleftion of a more
denfe body thenthe other; or at leaft, of the denfer part of the other,
there might not be imagin'd a reafon of the apparition of fome new fied
Stars, as thofe in the Swan, Caffiepe’s Coarr, Serpentariss, Pifciz , Ce-
dur, B, i

Thirdly, Whetherit be poffible to define the heightof the Atmeofphere
from this infleCrion of the Rays, or from the Quickfilver Experiment
the rarifattion or exténlion of the Air. ]

Fourthly, Whether the difparity between the upper and under Airbe
not fometimes {o great, asto make a refleting fuperficiess 1 have had fe-
veral Obfervations which feem to have proceeded from fome fuch caule,
but it would be too long to relate and éxamine them. An Expériment,
alfo fomewhar analogous tothis, I have made with Salt-warer and Frefh,
which two liquors,in moft Pofitions,feem'd the fame, and not to be {epa-
rated by any determinate fuperficies,which fe parating furface yet in fome
other Pofitions did plainly appear.

And if fo, Whether the reafon of the, equal bounding or termsins of
the under parts of the clouds may not proceed from this caufe 5 whether,
fecondly,
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fecondly, the Reafon of the apparition of many Suns may not be found
out, by confidering bow the Raysof the Sun may (o be reflelted, asto
deferibe a pretty true Image of the body,as we find them from any regu-
lar Superficies. Whether alfo thismay pot be found to caufe the appa-
rition of fome of thole Parelii, or counterfeit Suns, which appear colou-
red,by refraéting the Rays fo, asro make the body of theSunappear in
guite another place then really ivis. Butof this more ellewhere.

5. Whether the Phewomens of the Clouds may not be made outby
this diverfity of denfity in the upper and under parts of the Air, by
fuppoling the Air above them to be much lighter then they themlelves
are, and they themfelves to be yet lighter then that whichis fubjacent
to them, many of them feeming to be the fame fubltance with the Cob-

- webs that fly in the Air after a Fog.

Now thar fisch a conftitution of the Air and Clouds, if fuch there be,
may be fufficient to perform this ¢ffelt, may be confirm'd by this Expe-
nment.

Make asftrong a Solutionof Salcas you are able, then filling a Glafs
of fome depth half full with it, fill the other hali’ with frefh Water, and

fe alictle Glafi-bubble, fo as that it may ok pretty quick in frefh

ater, whichtake and pur intothe aforelaid Glaks, and you fhall find
it to fink till it comes towards the middle, where it will remain fixe,
without moving either upwardsor downwards.  And by a fecond Ex-
periment, of poifing fuch a bubblein water, whole upper part is warmer,
and confequently lighter, then the under, which is colderand heavier
the manner of which follows in this next Quary, which is,

6. Whether the rarifaftion and condenfation of Water be not made
after the fame manner, asthole effects are produc’din the Air by heats
for L ence pois'da feal'd up Glak-bubble fo exadtly, that never fo fmall
an addition would make it fink, and as fmall a detradtion make it fivim,
which fuffering to reft in that Veflel of Water for fome time, Talwayes
found it about noon to bear the bertom of the Water, and at night, and
in themorning, atthe top: Imagining this to proceed from the Raris
faétionof the Warer, caus'd by the heat, 1 madetryal, and found molk
erue 3 for Iwas able ac any time, either to deprefs, or raile it, by heat
andcold 5 for if I ler the Pipe ftand for fome time in cold water, I
could eafily raife the Bubble iPr;m the bortom, whither T had alictlea-
fore detruded it, by putting thefame Pipe into warm Water. And this
way I have been able, for a very confiderable time, to keep aBubble fo

s'd in the Water, asthatit fhould remain in the middle, and neither

, ot fwim : For gently heating the upper part of the Pipe with a
Candle, Coal, orhot Iron, till I perceived the Bubble begin to defend,
then forbearing, Ihave obferved it to defeend to fuch or fuch a ftarion;
and there to remain fufpended for fome hours, till the heat by degrees
were quite vanilhed , when it would again alcend to its former place.
This [have alfo often obferved parurally performed 1:])- the heat of the
Air, which being able to rarifie the upper parts of the Water lvoner

then the lower , by reafon of its immediate contat, the heat of the Air
Iia bhas
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has fometimes fo (lowly increaled, that 1 have abferved the Bubble to be
{ome hours in palling between the top and bﬂ;tnm. _

<. Whether the appearance of the Ff:ﬁu of Tewerif, and feveral l:-t]'f.i:r
high Mountains, at {o much greater a diltance then feems toagree with
their refpedtive heights , be not to be attribured to the Cvrzatare of the

(=

vifual Ray, that is made by its paffing obliquely through fo differingl
Denfe a Medium from the n:}s to the eye w:r}; far diftant in the Hori-
zon : For fince we have already, I hope, made it very probable , -that
there is fuch aninflefion of the Rays by the differing denflity of the
partsof the Airs and fince Thave found , by feveral Experiments made
on places comparatively not very high, and have yet found the preflure
fuftain'd by thofe partsof the Air at the top and bottom, and alfo their
differing Expanfions very confiderable : Inﬁ:lrrll.:!i:h that ] have ﬁ':urnd the
preflure of the Atmofphere lighter at the m}l: of St. Panl'sSteeple in Lon-

-

dow (( which isabout two hundred foot high ) then at the bottomby a
fixticth or fiftieth part, and the expanfion at the top greater then chat at
the bottom by neer about fo much alfo 3 for the Mercurial Cyplinder atthe
bottom was about 35, inches, and at the tophalfaninch lowers the Air
alfo included in the Weather-glafs that at the bottom fill'd only 155. {pa-
ces, at the top fill'd 158. though the heat at the top and botrom was
found exadtly the fame witha (f-:ai':l Thermometer: 1 think it very rational
to fuppofe , that the greatelt Curvature of the Rays is made neareft the
Earth,and that the infletion of the Rays, above 3. or 4. miles upwards, is
very inconfiderable, and therefore that b}' this means uch calculations of
the height of Mountains, as are made from the diltance they are vifiblein
the Horizon,from the fuppofal that that Ray isa fkraight Line ( that from
the top of the Mountain 1s, as'twere, a Tangent to the Horizon whence it
isfecn) which really is a Carue, is very erroncous.” Whence, I fuppole,pro-
ceeds the reafon ot the exceedingly differing Opinions and Allertionsof
feveral Authors, about the ]'I.(;ighl: of leveral very hij:{h Hills

8. Whether this Infle¢tion of the Air will not very much alter the fup-
poled diftances of the Planets, which feemto have a very great depen-

 dence upon thel f}'p:?t?lutic.‘tl refraction or infleftion of the ﬂif, and that

refrattion upon the hypothetical height and denfity of the Air: For
fince ( as I hope ) Ihave here lhewn the Airto be quite otherwile then
has been hitherto fuppos'd, by manifefting itto be, both of avaft, at
lealt an uncertain, height, and of an unconftant and irregular denfity s
It muft neceflarily follow, thar its infleétion muft be varied accordingly:
And therefore wemay hence learn, uponwhat fure grounds all the A-
{tronomers hitherto have built, who have calculated the diftangeof  the
Planets from their Horizontal Parallax s for fince the Refrattion and Fa-
ralizxc are fo nearly ally'd, that the one cannot be known withoue the
other, efpecially by any wayes that have been yet attempred,, how uncer-
tain muit the Paraflax be.when the Refraétion isunknown? And how eafie
is it for Aftronomers to affign what diftance they pleafe to the Planets,and
defend them,when they have fuch a carious febrerfige as that of Refrati-
on, wherein a very little variation will allow them liberty enough to place
the Celeltial Bodies at what diltance they pleafe.
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IF therefore we would come to any certainty in this point, we mult go
other wayesto work s and as[ have here examined the height and refra-
five property of the Air 11}' other wayes then are ulual, {o mulk we
finidl the Parallax of the Planets by wayes not yer practifed 3 and to this
end. I cannot imagine any better way, then the Obfervations of them by
rwo pfrl:;:mﬁ-it very far diftant parts of the Earth, that lye as necr asmay
be under the fame Mendian, or Dt'gl'ﬂ* of |tJJ1§:iLl|Liu . but differ [I'IQ as
muchin latitude, as there can be places conveniently-found : Thele tWo
perfons, at certain appointed times, (hould ( asnear as could be) both
at the ametime, oblerve the way of the Afvor, Mars, Venus, Jupiter,
and Saturs, amonglt the fixt Stars, witha pood large Tefefeope, and ma-
king little Iconilmes, or pictures, of the fmall fixed Stars, that appear to
each of themto lye in or near the way of the Center of the Planet, and
the exa€t meafure of the apparent Diameter 3 from the comparing of
fuch Obfervaticns together, we might certainly know the erue diftance,
or Parallax, of the Planet. . And having any one true Parallax of thele
Planets, we might very calily have the other by their apparent Diame-
ters, which the Teleffope likewile affords us very accurately. And thence
their motions might be much better known, and their Theories more ex-
‘atly regulated.  And for this purpofe Iknow notany one place more
conventent for fuchan Obfervation to be made in, then in the Hland of
St. Helewa, upon the Coaftof Africk, which lyes about fixteen degrees
to the Southwards of the Line, and is very near, according to the lateft
Geograpliical Maps, in. the fame Meridian with Londor 5 for though
they may not perhaps lye exadtly in the fame , yet their Obfervations,
being ordered accerding to what I (hall anon thew, it will not be diffi-
cultto find the truediftance of the Planet.  But were they both under
the fame Meridian, it would be much better.

And becaufe Obfervations may be much calier, and moreaccurately
made with good Telefeapes, then with any other Inftruments, it will not,
Ifuppole, feem impertinent to explain a licele what wayes] judge moft
fit and convenient for that i-u-_u:{icuLi!‘. Such therefore as (hall be the
Obfervators for this purpofe, fhould be furnithed withthe belt Telefapes
that can be had, the Jonger the better and more exact will their Obler-
yations be, though they are fomewhat the more difficultly manag'd.
Thefe hould be htted with a Rete, or divided Scale, placd at fucha di-
ftance withinthe Eye-glafs,that they may be diftinétly leen,which (hould
be themeafures of minutes and feconds 3 by this Inftrument each Ob-
{ervator thould, at certain prefise times, obferve the Moon, or other
Planet, in, or very near. the Mcridian 3 and becaule it may be very diffi-
cult to find two convenient (tations that will happen to be jult unreu- the
fame Meridian, they fhall, cach of them, oblerve the way of the Plancty
bothfor an hour betore, and an hour after, it arrive gt the Meridian 4
and by a line, or {troke, amonglt the {mall fixed Srars, they (hall denote
out the way that each of them oblerv'd the Center of the Planet to be
mov'd in for thole two hours : Thele Obfervations each of them fhall

repeat for many dayes together, that bothit may happen, that both of
them
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them may fometimes make their Obfervations together, and that from
divers Experiments we may be the better allured of wharcertainty and
exattnefs fuch kind of Oblervationsare like to prove. And bc:nu[{-m;;_
ny of the Stars which may happen to come within the compa of fuch
an Jeonifee, or Map, may be fuch as are only vifible through a good Tele-
Jeape, whole Pofitions perhaps have not been noted, nor their longitudes,
or latitudes, any where remarked; therefore each Oblervator fbould in-
deavour toinfert fome fixt Star,whofe longitude, and latitude, is known 5
or with his Telefeope he fhall find the Pofition of fome notable teleffopical
Star, inferted in his Map, to fome known fixt Star, whole place in the Zo-
diack is well defin'd.

Having by this means found the true diftance of the Moon, and ha-
ving obferved well the apparemt Diameter of it at that time with a good
Telgfiope, itis ealic enough, by one fingle Oblervation of the apparent
Diameter of the Moon with a good Glafi, to determine her diftances
in any other part of her orbit, or Dragow, and confequently, fome few
Obfervations will tell us, whether the be mov'd in an Elipfs, (which, by
the way, may alib be found, even now, though I think we areyer i
rant of her true diltance ) and next { which without fuch Obfervati-
ons, Ithink, we fhall not be fure of ) we may know exaltly the bignels of
that Edispfis, or Circle, and her true velocity in each part, and thereby be
much the better inabled to find out the true caufe of all her Motions.
And though, even now alfo, we may, by fuch Obfervations in one frati-
on, as here at London, obferve the apparest Diameter and motion of the
Moon in her Drager, and confequently be inabled ro make a berrer
ghefs at the Specrer or kind of Curve, In which fheis mov'd, that is,
whether it be (pharical, or eliptical, or neither, and with what propor-
tional velocities fhe is carried in that Curve; yettill her true Parallax
be known, we cannot determine either.

Nexe, for the true diftance of the Sun, the belt way will be, by acecus
rate Obfervations, made in both thefe f'ﬂrcmf.'ntimltg {tations, of fome
convenient Eclipfe of the Sun, many of which may fo happen, as tobe
feen by both s tor the Pesumbraof the Moon may, if (he be hixey Semi-
diameters diftant from the Earth, and the Sun above feven thouland, ex-
tend toabout feventy degrees on the Earth , and confequently be feen
by Obfervators as far diftant as Lowden, and St. Helera, which are not
full fixty nine degreesdiftant,  And this would much more accurately,
then any way that has been yetufed, determine the Parallax, and di-
ftance, of the Suns for asfor the Horizontal Parallax Thave ulr-‘-ldlf
thewn it fufficiently uncertain 3 nor is the way of finding it by the Ecliple
of the Moon any other then hypothetical 3 and that by the difference of
the true and apparent quadrature of the Moon is lefs nor uncertain, wit
mefs their Dedudtions from it,whohave made ule of ie 3 for Fewdeline puts
that difference to be bur 4. 30" whence he deduces a vaft diftance of
theSun, aslhave before thewn.  Rieciolo makes it full 300 co. but Rei-
moldws, and Kircher,no lefs then three degrees.  And no wonder, for if
we examine the Theory, we fhall find it fo complicated with uncertaio=
tics, Firlt,
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Firlt, From the irregular furface of the Moon, and from feveralParal-
laxes, that unlels the Dichotomsy happen in the Nesagefimws of the Eelip-
tick, and that in the Meridian, @ all which happen fo very feldom,
that it is ‘almoft impotiible to make them otherwife then uncertainly.
Befides, we are not yet certain, but that there may be fomewhat about
the Moon #m-’ﬁlﬂm the Air abour the Earth, which may caufe a refra
¢tion of the light of the Sun, and confequently makea great difference
in: the apparent dickotomy of the Moon. Their way indeed is ver
rational and ingenious 5 and fuch asis much to be preferr’d before the
way by the Horizontal Parallax, could all the uncertainties be remov’d,
and were the true dilkance af the Moon known,

But becaufe we find by the Experiments of Fewdifine, Reinoldue, &c.
that Obfervations of this kind are very uncertain alfo: It were to be
wilhe, that fuch kind of Obiervations, made at two very diftant ftadi-
ons, were promoted. And it is fo much the more defirable, becaufe, from
what Lhave now [hewn of the nature of the Air, itis evident, that the
refrattion may bevery much greater then all the Aftronomers hitherto
haveimaginedit: And confequently, that the diftance of the Moon, and
other Planets, may be much lefle then what they have hitherto made
1t.
For firft, this Infletion, 1 have here propounded, will allow the (ha+
dow of the Earth to be much fhorter then it canbe made by the other
Hypothefis of refraftion, and confequently, the Moon will not fuffer an
Eclipfe, unlefs it comes very much nearer the Earth then the Altronomers
hitherto have fuppofed it.

Secondly, Therewill not inthis Hypatbefis be any other hadow of the
Eﬂ:rr!!:I fuch as Krpﬂ'ﬂr ﬁlppmi—s, and calls the i’.;-:.urm!!hr__ which s the tha-
dow of the refracting .drmofphere 5 for the bending of the Rays being al-
together caus'd by Infle@ion, as [ have already thewn, all thae pare
which 1s aferibed b}-‘ .Fn:cd.".'.l".fj-':I and others afrer hirrl:, to the Prfmm.":ht} or
dark part, which is without the wmbra terre, doesclear vanilh s for in
this Hypotbefis there is norefralting {urface of the Air, and confequently
there can be no thadows, fich as appear inthe ninth Figure of the 37.
Scheme, wherelet ABC D reprefent the Earth, and EF G H ' the 41
mofpbere;which according vo Keplers fuppofition,is like a Sphare of Warer
termimated with an exadt furface EFGH, letthe lines MF, LB, TD,
K H, reprefent the Rays of the Sun s ’tis manifeft, that all the Rayes be-
tween L B, and I D, 'will be refleted by the furfase of the Earth
BAD, and confequently, the conical fpace BOD would be dark and
obfeure s but, fay the followers of ﬁ‘ep.’rr, the Raysbetween MF, and
LB, and between I D, and K H, falling on the Atwvofphere | are re-
ﬂ-al!i’cd, both at their ingrefs and egrefs out of the Atsrofpbere, nearer to-
wards the Axis of the (parical !I'I::;u{mr CO, and confequently, inlighren
agreat part of that former dark Cone, and fhorten, and eontradt, its top
toN. And becaufe of this Refleftion of thefe Rays, fay they, there is
fuperinduc'd another (hell of adark Cone FP H, w}mﬁ}; Apex P is yet
further diltant from the Earth: By this Pemumbra, fay they, theMoon
is
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is Eelipfed, for it alwayes pafles  between the lines .1 25 and

4
. TowhichIfay, Thatifthe Air befuch, asl have newly {hewn it ro
be, and confequently caufe fiuchan inflection of the Raysthat fallinto
it, tholedark Pewwmbra's FYZQ. HX VT, and OR P §, willall va-
nith. For if we fuppofe the Air indefinitely extended, and to be no
where bounded with a determinate refraliing furface, as [haveihewn
it uncapable of having, from the nawre of it; it will follow, that the
Moaon will no where be totally obfevred, but when it is below the Apex
N, of the dark blunt Cone of the Earth'sfhadow:Now.from the fuppoli-
tion, that the Sunis diftant about feven thoufand Diameters, the point
I, according to calculation, being not above twenty five terrefirial Se-
midiameters from the Center of the Earth: It follows, that whenloever
the Moon cclipled is totally darkned, without affording any kind of
light, it mult be within twenty five Semidiameters of the Earth, and con-
fequently much lower then any Aftronomers have hitherto putie.

This will feem much more confonant to the reft of the fecundary Pla-
nets 5 forthe highelt of Fupiter’s Moons is between twenty and thirty
Jevial Semidiameters diftant from the Center of Jupiter 3 and the Mocns
of &atwre much about the ame |1L:|11lh:rn{'a'&'.rl'r|'rﬂir-r|!' Semidiareters ﬁ‘ﬂm
the Center of that Planer. .

But thefe are but conjectures alfo,and muft be determin'd by fuch kind
of Oblervations asI have newly mention'd. :

MNor will it be difficule, by this, Hypetbefir, tofalve all the appearances
of Ec]ipﬁ:: of the Mmm, for in this I{}Fd!.ﬁ{,f:': alﬁh there will !.'-L*}GII each
fide of the hadow of the Earth, a Penwarbra, not caus'd by the Refracti-
onof the Air, as in the Hypothefis of Keplers but by the faint inlight-
ning of it by the Sun : For if, inthe fixth Figure,we fI.IpPC}ﬁ: ESQ, and
G 5B, to be the Rays that terminate the ﬂmﬁcmr from either bde of the
Earth 3 E §Q_coming from the upper limb of the Sun, and G SR from
the under; it will follow, that lliu-: ibadow of the Earth, within thole
Rays, that is, the Cone GSE, willbetotally dark.  Butthe Sun beinE
not 3 |1Ui|1['I but a 1=!I‘g= area of light, thére will be a lecondary dax
Cone of fhadow EPG, which wallbe caus'd by the earth’s hindring
part of the Rays of the Sun from falling on the parts G PR, andEP Q.
of which halved (hadow, or Pesnmbra, that partwill appear brighteft
which lyes neareft the terminating Rayes G P, and EP, and thofe dar-
kerthat lye neareft to G S, and ES: whentherefore the Moon ap-
pears quite dark in the middle of the Ecliple,fhe muit be below §,that 1s,
between § and Fs when fhe appears lighter near the middle of the
Eclipfe, fhe muft pals fome where between R QU and 55 and when (he
Luliiu: light through the whole Eclypfe, fhemuft paf between RQ.,

3

Obferv.
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Obferv. LIX. Of multitudes of finall Scars difcoverable by the
Telefcope.

Aving, o the lalt Obfervation, premis'd fome particulars obfervable

_ % inthe medma through which we mulk look upon Caleffial Objeds,
Tihall here add ane Oblervation of the Bodics themiclves 5 and fora
eciemen | have made choice of the Meisdes, orfeven Stars, ﬂll'l‘.ml.lllfl}' i
called [' l}'lnugh in our time and Climate there appear no more then fix
tothe naked eye } and this [ did the rather, beécaule the :|::L’::r-.-¢-_|ly fa=
mous Galiles, having publifhe a Pifture of this Aflerifve, was able, it
feems, with his Glals to difcover no more thenchirey fix, whereas with a
pretey good twelve foot Telefope.by which I drew this 52 feowifim, 1 could
very plainly difcover feventy eight, placed in the order they are ranged
in the Figure, and of as many diflering Magnitudes as the Afferisks,
wherewith they are Marked, do fpecific ; there being no lefs then four-
teen feveral Magnitudes of thole Stars, which are compris'd within the
draught, the biggelt whereof is not accounted greater then one of the
third Magnitude ; and indeed thar account ismuch too big,if it be com-
Iurr.:d \'.'iﬁ:-lmh:-r Starsof the third ?'f'f:!gui['.lﬂl:, 1:'5-'|'-L'-::i.=:!]_1.' | } the help of
a Telefeape 3 for then by it may be perceiv'd, thatits fplendor, to the na-
ked eye, may be fomewhat augmented by the three little Starsimmedi.
ately aboveit, which are nearadjoyning ro ir. The Telgfcope allo difco.
vers 4 great variety, even in the bignefs of thofe, commonly reckon'd, of
the firlt, fecond, third, fourth, fifth, and fixth Magnitude 5 fo that {hould
they be diftinguifh'd thereby, thalelix Magnirudes would, at Jeaft, af-
ford no lefs then thrice thar number of Magnitudes, plainly enough dis
ftinguifhable by their Magnitude, and brightnels 3 fo that a good twelve
foot Glak would afford us no lefs then twenty five feveral Magnitudes,
MNor are !h{‘ﬁ::ﬂ!? bur a Innger Glafs does yet further., both more “?':"-'I‘_r"
diftinguifh the Magnirudes of thofe already noted, and alfo difcover fe-
veral other of fmaller Magnirudes, not difcernable by the twelve foot
Ehﬁ: Thus I‘rj'ﬂ!] been able,with ] _:;m]d thir I:}' frx foort G|;il?—, to difco-
ver many more Stars in the Pleiades thep are here delincated, and thofe
of three or four diftind Magnitudes lefs then any of thofe fpotsof the
fourteenth Magnitude.  And by the twinkling of divers other placesof
this Afferifure, when the Sky was very clear, Fam apt tothink, that with
longer Glafles, or fuch as would bear a bigger aperture, there might be
difcovered multitudes of other fmall Stars, yet inconfpicuons. And in-
deed, for the difcovery of fmall Stars, the bigger the aperture be, the
betreradapted isthe Glafs s forthough perhaps ir does make the feveral
fpecks more radiant, and plating, yet by that means, uvniting more Rays
VEry near to one point, it doesmake many ni'ithcall*. radiant points conlpi-
K k clious,
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cuoyy, which, by putting on a lefs aperture, may be found to vanifh s
and therefore, both for the a.iLli:u-.u'}'ni‘ the fixt Star, and for finding the
sateliites of Jupiter, beforeit be out of the day, ortwilighe , 1alwayes
leave the Objett-glals as clear without any apertareas I can , and have
thereby been able to difcover the Saredites a long while before s I was
able to difcern them, when the (maller apertwres were put ons and at o-
ther times, to fee multitudes of other imaller Stars, which a fmaller aper-
#ure makes to I]'IIEIPE:{‘:-U'-

Inthat notable Afferifm alio of the Sword of Orion, where the ingeni-
ous Monfieur Hugens van Zulichess has difcovered only three little Stars
in a clufter, I have with a thirty fix foot Glafs,without any aperfure (the
breadth of the Glafi being about fome three inches and a halt }difcover'd
five, and the twinkling of divers others up and down indivers partsof
that fmall milky Cloud.

So that ‘tis not unlikely, but that the meliorating of Telefeopes will af-
ford as great a variety of new Difcoveriesin the Heavens, asbetter Afi-
erafcapes would among fmall terreftrial Bodies, and both would give us
infinite caufe, more and more to admire the omnipotence of the Crea-
Lor.

Obferv. LX. Ofthe Moon.

[_'lﬁvingn pretty large corner of the Plate for the feven Starrs, void,
for the flling it up, I have added one {mall Specimen of the ap-
pearance of the parts of the Moon, by defcribing a fmall{pot of it,which,
though taken notice of, both by the Excellent Heveliar, and called Adons
Olymipns (though I think fomewhat improperly, being rather a vale) and
reprefented by the Figure X, of the 38. Scheme, and alfo by the Learn'd
Raeciolws, who calls it Hipprirtim, and defcribes it by the Figure Y, yer
how far (hort both of them come of the truth, may be fomewhat per-
ceivd by the draught, which Thave hereadded of it, inthe Figure Z,
( which Tdrew bya thirty foot Glafs, in 0Feber 1664 jult before the
Moon washalf ini"lghmcd)j but much better by the Reader’s diligently
obferving it himfelf, at a convenient time, witha Glals of that length,
and much better yet with one of threefcore footlong 5 for thronght clo
it appears a very fpacious Vale, incompafled with aridge of Hills, not
very highin comparifon of many otherin the Moon, nor yet very ftee

The Valeit felf ABCD, is much of the figure of a Pear, and from fe.
veral appearances of it, feefns to be fome very fruitful place, that is, to
have its furface all covered over with fome i‘.imls of vegetable fubftan-
cess for in all pofitions of the light on it, itfeems to giw: a much fainter
refleétion then the more barren topsof the incompafiing Hills, and thofe
a much fainter then divers other cragged, chalky, or rocky Mountains

of the Moon: SothatI am not unape to think, that the Vale may have
Vegetables
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Vegetables amalogns to our Grafs, Shrubs,and Trees 3 and molt of "thefz
incompaffing Hills may be covered withfothina vegetable Coar, as we
may obferve the Hills with us to be, fuch as the thort Sheep palture which
coversthe Hills of Salisbury Plaine, :

Upand down in feveral parts of thisplace heredeferib'd ( asthere
are multitudes in other places all over the furface of the Moon) ma
be perceived feveral kinds of pits, which are fhap'd almoft like a dilh,
. fome bigger, fome lefs, {ome (hallower, fome deeper, thatis, they f.em

to be a hollow Hemifpbere, incompafied with a round rifing bank, as if
the fubftance in the middle had been digg'd up, and thrown on either
fide. Thefe feem to meto have beea the effedts of fome motions within
the body of the Moon, analsgus to our Earthquakes, by the eruption
of which, asit has thrown up a brim, or ridge round about, higher then
the Ambient furface of the Moon, fohasitleft ahole, or depreffion, in
the middle, proportionably lower ; divers places refembling fome of
thefe, I have obierv'd herein Englawd, on the topsof fome Hills, which
might have been caus'd by fome Earthquake in the younger dayes of the
world. But that which does moftincline me to this belief, is, firft, the
gencrality and diverfity of the Magnitude of thefe pits all over the bo-
dyof the Moon. Nexr, the two experimental wayes, by which I have
made a reprefentation of them.

The firft was with a very foft and well temper'd mixture of Tobacco-

ipe clay and Water, into which, if I letfallany heavy body, asaBul-
Er, it would throw upthe mixture round the place, which for a while
would make a reprefentation, not unlike thefe of the Moon s bur con-
fidering the (tate and condition of the Moon, there feems not any proba-
bility to imagine, that it [hould proceed from any caule analogns to this 5
for it would be difficult to imagine whence thofe bodies fhould come 5
and next, how the fubftance of the Moon Thould be o foft 5 bue if 2
Bubble be blown under the furface of it, and fuffer'd torife, and break ;
or if a Bullet, or other body, funkinit, be (pul]'d out from it, thele de-
parting bodies leave animprefiion on the furface of the mixture, exaéily
like thefe of the Moon, fave that thele alfo quickly fubfide and vanifh.
But the fecond, and moft notable, reprefentation was, what I obfervd
in a potof boyling Alabafter, for there that powder being by the erupti-
on of vapoursreduc'd toa kind of fuid confiltence, if,whil'it it boyls, it
be gently remov'd befides the fire , the Alabafter prefently cealing to
bu}?i, the whole furface, efpecially that where fome of the lait Bubbles
have rifen, will appear all over covered with fmall pits, exaly fhap'd
like thefe of the Moon, and by holding alighted Candle in a large dark
Room., indivers pofitions to this furface, youmay exaétly reprefent all
the Phemomena of thele pitsinthe Moon, according asthey are more or

l:fsinlightned by the Sun, i
And that there may have been in the Moon fome fuch motion as
I!]'Ii'_-.'1I which may have made thefe Pits, will ftem the more F:-rn!_;-;]lj]-.r=|
if we fuppofe it like our Earth, for the Earthquakes here with us feem
to proceed from fome fuch caufe, as the boyling of the pot of Ala-
Eka bafter,
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bafier , there feeming to be generated in the Earth from fome fubter-
rancous fires, or heat, great quantities of vapours, that is, of expan-
ded acrial fubftances, which not prefently findinga - pailage through the
ambicnt partsof the Earth, do, as theyare increafed by the fupplying
andl :u;f_-r.,_-”[ing pl‘i]‘llﬁp]ﬂ: and t]u:rq;b}' I:h,n-i.ng oot fufficient room to
expand themiclves ) extreamly condens'd, ar laft overpower, with
their g-,f,{lf;';'r k properties, the refiftence of theincompalling Earth, and

lifting it up, or cleaving it, and fo {hattering of the parts of the Earth .

above it, do at length, where they find the parts of the Earth above them
more logle, make their way upwards, and c:-rr}-in% a great partof the
Earth before them, not only raife a fmall brim round about the place,out
of which they break , butforthe molt part confiderable high Hills and
Mountains, and when they break from under the Sea, divers times,
mountainous Wlands 5 this feems confirm'd by the Paleas in feveral
|"|."|'i.'C5 ol the |-:,-|g'[|:1’ the mouths of 'l.'.'h'lch? for the modt part, are incoms
pafled with a Hill of a confiderable height, and the tops of thofe Hills,
or Mountains, are ufually thap'd very much like thefe pies, ordithes, of
the Moon ¢ Inftances of this we have in the deferiptions of JEtxa'in 5i=
eily, of Heelain Feelawd, of Temerif n the Camaries, « f the feveral pal
cansin New-Spain, delerib'd by 'Gage, and more ¢fpecially inthe erupti-
onof late years inone of the Camary 1l linds.  Inallefwhich there is not
only aconfiderable high Hill raifed about the mouth of the Palear; but,
kike the fpots of the Moon, the top of thole Hills are like adifh, or ba-
fon, -+ And indeed, if onc attentively conlfider ' the nature of the thing,
onemay find fufficient reafon to judge’, that it cannot be otherwife 5 for
thele L'|'||51[':un!~': whether of fire, or fﬂl(]:lk; :Il"ﬂ-"-l}'l'ﬁ rﬂ}'iiﬂﬁ gredr quan-
tities of Esrth before them, mulkneceffarily, by the fall of thofe pares
on either fide, raife very confiderable heaps.

Now, both from the figures of them, and from feveral other cir-
cumitancesy thefe pits in the Moon feem to have been penerated
much after the fame manner that the holes inAlabafter, and the #ul-
cansof the Earth are made.  For firft, it is not improbabley buethat
the fubftance of the Moon may be very much like that of ‘our Earth,
thav is, may conlilt of anearthy, fandy, or rocky fubftance, in feveral of
its fuperficial parts, which parts being agitared, undermin'd, oriheav'd
up, - by eruptions of vapours, may naturally ' be thrown inte the fame
kind of figured holes, as the fmall duft; or powder of Alabafbers' v INext,
it I not imp: obable, but that there ma ¥ be gr.'numrc:d, within the hnd}r
of the Moon, divers fuch kind of internal fires and heats, asmay pro-
duce fuch Exhalations; for fince we can plainly enoughdilcover ::mrh s
'Ii*qua".ﬁp.u that there are mulditudes of foch ' kind 'of ('rl1pf1€1ﬂi:lﬂ the
body of the Sun it felf, which is accounted the molt noble Arhenal bo-
f-'l}' » certainly we need not be much fcandaliz'd at fuch kind ot alvera-
tons, or corruptions, in the body of this lower and lefs contiderable
part of the univerfe, the Moon, -which i only fecundary, or attendant,
an the ]:||‘-|3:§3|\.|3[,L and more confiderablé body of the Earth, ' Thirdly; s

not unlikely, butthat fuppoling fieha fandy or mouldring 1i.lbﬂﬂﬂl'¢li;ﬂ
¢
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be there found, and 1||!-|w!i11!r aliva poflibility of the gencration of the
internal elaffical body ( whether you will call it airor v apours ) tig
nat l.mhl-u:l} I fay, but that there isin the Moon a principle of FrAVita-
rion, fuchasin the Earth.  And to make this pro 1uf\|r, [['|-|ir;-l-_?1,-, & need
nobetter Argument, then the roundnels, or globular Figure of the bo-
dy of the Moon it felf, whichwe may pereeive very plainly by the 7es
J':ju'afr} to be {lnun*:r the fmall 111LI.]L|.1'II'. of the Hills'and Vales i ||r
which are all of ‘them likewile hmp d, of I‘L‘I-L”L'i.l as ik were, to aniwer
to the center of theMoons body ) perteétly of a ""p‘]'l rical figure, thar
is, all the partsof i are fo rang’d ( bating the comparitive Iy f*n]f rg-
gﬂ:]nr;-[l. of the'Hills and Dales ) [h it the outmioft boundsof them arg
equally diltant from the Center ‘of the Mdon, and conf l;-|m nely, it's
exceedingly probable allo, that they are equidiftant from the Center of
pr1'|.':|r"|ncm and indeed, I:hL 1'.::'.‘“ of r||-='il.||1| rhicial parts o ['H" Moo
are o exadtly fhap'd, according as they fhould be, fuppofing it had u
pravitating p1'|:|cr1!c a5 the Earch has, ‘that ‘cven the figmire of tholp
parts themielves is of uficient ¢fficacy romake the sravirarion, a y
ather two fuppefitions probable : b that the other fippolitions may he
tathier prov'd 'by this confiderable Circumltance, or Obfervation, then
this ﬁ1p|‘lnst| |uE1]|c 0N can ]J'.' them 5 for 'he char thall arrentive |1r
obftrve with an excellent Teleffope, how all the Cireumftances, notable in
the I]“’!p:. of the 'rl.l]."Llj'ILi:ll pares, dre, ak it ‘were, éx: uI:|1, -1111|"[u| [k
fuir with fuch a |1'|_11H.';|["]l.' will.if he well confiders © 1|_1 fual method of Na-
tureinits other proceedings, finel sbondane : argument to believé itro have
|':.'1||'I.'t|'|1‘.'r::' alfoficha '|:"I.i[ ichples for Teould' ne 'I.'LT oblerve, ATONE a 11 ||.q'
T"m:u.\rlt!lrll:lul. 0or i1|l:"!111IIL']1t parts :I'[u.h]nl:'-l: { whereof't |L|.IE isah uge
variety ) that: any one part of 1t w; 1x'-| wd infucha p manner,that if there
{hould hr: a gravitating, or .un.u-.rm-r principle in the body of the Moon,
ivwould make that pare ro fall, or |:1 mov d :\L'l of 1ts vilible polture.
Mext, the ﬂ'|.1|u: ancl pnl.m:[!.n of the parts is fuch, that they al || em plit
into thofe very thapes they are in by a gravitating power - For firlt,there
are but very few clifts, or very |ILL|.HJL|.']HI.IL1 in the afeent of thele
Mountains: for befidesthofle Mot iing, which are |_'|'- Hevelins call'd the
Aperrmime Mountains, and fome other, whichfeem to border on the Seas
of the Moon, and thofe only upon one fide, asis common alloin thoife
Hills that arehere on the Earths there are very few thét feemto have
very [teep afcents, but, for the moft part, they are made very m:nul_.
and much refemble the make of the Hills and |Mountains allo of the
Earth 5 this may be p.lrﬂ'. ]’H,.T[L“‘." I'.|.1?"| m-. HI]|5!||~.D"|1E .1(1:?1-” s Vale,
which I have here deferib'd 3 and as on the Earch alio, the middlemolt
of t!:{-fr: Hills feems the higheft, fo is it obvious alfo, through a good Te-
le cope, in thofe of the Moon 3 the Vales alfo inmany are mucl Ths |JH;|
like thofe of the Farth, and Tam apt to think, that could we look upon
the Earth from the Moon, with a good Telefeope, we might eafily enough
perceive its furface to be very much like that of the Moon.

Mow whereas in this im.l]ld[;mﬂﬂ. {as there would be multitudes if
the whole Moon were drawn after this manner) there are feveral litle
Ebullitions,
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Ebullitions, or Difhes, even in the Vales themfelves,and in the incompaf-
fing Hillsallo 5 this will, from this fuppofition, (which I have, I think, up-
on very good reafon taken) be exceeding eafily explicable; for, as I
have feveral times alfo obferv'd, inthe furface ot Alabalter fo erdered,
as | before defcrib'd, fo may the later eruptions of: vapours be evenin the
middle, or on the edges of the former ; and other fucceeding thefe alfo
in time may be in the middle or edges of thefe, €. of which there are
Inftances enough in divers parts of the body of the Moon, and bya
boyling pot of Alabafter will be fufficiently exemplifid.

To conclude therefore, it bcir:ig very probable, that the Moon has 2
principle of gravitation , it affords an excellent diftinguifhing Inltance
in the fearch after the caufe of gravitation, or attraftion, to hint, that ic
does not depend upon the diurnal or turbinated motion of the Earth, as
fome have fomewhat inconfiderately fuppofed and affirmed it to do s for
if the Mocn has an attraltive principle, whereby it is not only (hap'd
round , but does firmly contain and hold all its parts united, thou
many of them feem as loofe asthe fand on the Earth, and that the Moon
is not mov'd about its Center3 then certainly the rurbination cannot be
the caufe of the artradtion of the Earth 5 and therefore fome other
principle muft be thought of, that will agree withall thefecundary as
well as primary Planets.  Bue this, I confefs, is but a probability, and
not a demonfiration, which (from any Oblervation yet made ) it feems
hardly capable of, though how E"u-:c-:fe‘}-l'u] future indeavours (promoted
by the meliorating of Glailes, and obferving particular circumitances)
may bein this, or any other, kind, muft be with patience expetted.
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144 of & Neetle: bow the flinging pain s
created n‘.’mrrﬁér‘.fewmi' fﬂﬂ__-'.-.-élrr.la
tions abeut poyfoning Darts are Jfee
dowen, An Experiment of killing Effs,
and Fiftes roith Sule. Some conjeidures
at the efficacy of Bathe s the ufe that
may. be made of injeln into the

TABLF,.

Obferv. 3r. OF Porllane Seeds. 146

A rfrf&rrpléan of_r.ﬂ'!ﬁ and marry
other Seeds,

Obferv. 32. Of Hair. 157
The deferiprionef feveral forerof 148

Hair ; their Fipurer and Textures:

the reafon of theer colours, A deferipti- y¢

qu the texinre of the skin, andof 160

Spank and Sponges - by what paf- 161

fages awd pores of the rkintranfprras

145 Peins, Averyre m.:rI:aE’e Hiftory
out of Bellonius s and fome Conffdde- |
rations about [faming and dying of |

Bodies, !
Obferv. 26. Of Cowage.

tion feems to be made E:r’wﬂ'mr-rrr
to prove the ‘pﬂrn.ul,furj} tf fire .F{fﬂ ﬁ_'f
Feperables,

Obferv. 33, Of the Scales of a ;342
Soale.

The defeription of it out of Parkin. |
|

146 fon:an Experiment made of it : @ de-
Jeription, and [eme conjellures at the
:ﬂnﬁ &lf'ﬂ'.' ¢ Phenomena.

Obferv. 27. Of the Beard of a

A defeription of their beanteous
| form,

Obferv. 34.0f the Sting of a Bee. 142

wild Oar. A defeription of its fbape, mechas 1 g 4
147 { mifme, and wufe.
148 The defersption of its fhape and
149 properties ; the manner of making a Obfery. 35. Of Feathers., 16y
150 Hygrofcope with it5 anda Conpe. 166

15y Btre at the canfes of thefe ‘motiens, |

152 and of the motions of the Mufeles,

Obflerv. 38. OFf the Seeds of Pe-
wice Lookingglafs.

153 The deferiptiowof them,
Obfer.29. Of the §eeds of Time.

154 oA defeription of them. A digre fion
abeut Natures method,

Obferv. 30. Of Poppy Seceds,

155 The defeription and nfe of

A deferiprionof the fbhapewndes 167
riows contexture of Feathers < amd
fame rar.rjrﬂum thereapon.

Obfer. 36. OF Peacocks Feathers.

A deferiptionof thelr curions form 168
anid praprietier ; with ® conjellareat 169
the caufe of their variable colonrs,”"

Obfer. 37. OFf theFeer of Flyes,
aind ather Tnfedts,

A deeription of their figure,pares, 154
and ufes and fome confiderations yaq
thereupon,

them,

Oblerv,




173 Obfer. 38. Ofthe Wings of Flyks

;fﬂrr mwhat manmer. and bamw [mfe.

173 lythe wingrof Infefls moven Ade.

[feription of tie Penduliums wnder the
174 ﬁ: s and their morten: the fhape

firubtare of the partrof thewing.
175 thﬂr. 39.'Of the'Head ofia Fly,

1. Al the face of @ Drone-fly 5 no-
Ihﬂgﬂmﬁﬂ bat ¥yes. 2. Thojéiare
176 of two magmitudes. 3. They are
Hrm:'flll:h'rn, and very rrﬂrﬂ 10 and
[mooth. 4.8 ome direfled torards cve.
rygsarter. 5. How the Fly cleanfes
them.s Therr number. ?.'.i!_.ﬂlr.r'r oriler
177 divers particulars abfero’d inehe dif.
178 fgﬁiu_g a bead. That rirrfr are pery
U15 probably the eyts of the Creatare s ar.
fu;m‘ ﬁ'ﬂm fewm’ Q.ﬁfemmim: and
179 Experiments, that (rabs, Lobffer:,
Shrimpryfeemtobé water Infelr,and
te be franted much like A Infels,
180 Several Confiderations about their
manner of vifien,

Obler.40.0f the Teeth of a Snail.

181 " A brief defeription of it

Obfery. 41r. Ofthe Egps of Silk-
worme.

182 'Several  Obfervables about the

Egge of Inich
183 Obferviga. Of ablue Fly.

184 ¥ A tﬁﬁﬂ'}ﬂ#ﬁdj‘ 1tr outrard and

Iﬂu'mipﬂrn iets .El-:r.’!'.r'mj": to indure |

185 freezing.and [feeping inSpirit of wine.
Obfery. 43. Of a water Infeét.

188 A J:frn:prfm :r,lfr'u_,n'laﬂpr, rmnf';m.

rency, mottn, both internal and pro-

The AT a pxile.

| greflivesand vramsformation. A Hifb-- 785

i Ty _,r'am-'na’.-.»:r .r'l.:mh:;gus eided oot r:,'r
Pilo, Several Obferbations about the | g3
varigns. fayes of 1be genirations of
Infells : by what means ';, alf /7 489
Jeemengly avifely and prudetly' Seve- g d)
ral ,.f_'?‘;-;f.l'f_r_n propeunded. Poflferipe, o :.I

cantaiming a velatiod of another very | .

oefed A efirhe Eengrariaral Infe i,

An J.';"-'::_"'?['r!.'.".:lr alihed i"l'l'-" l"f‘.rfn'.rr}- r.-f

the Barth of sur Climete tn prodicie

| Infeits; and of divers osher wayeroflsa

| eheir Feneration; A

Obferv, 44. Ofthe tufted Gnat.

Several Obfervabler abost Inufels,
and o ‘miore’ particuliar deferiprion of 1o 1
[ F ' %
the parerof ehir Grae,

Ob.45.0k the greatbelly’d Gnat, 9F
¥ | ﬂ-‘u‘ff' -’.i'-".-’;r.rlr‘r.fau of it.
Obfer. 4¢. OF awhite Moth.

- A rlr-rJ'l-’J"n'FJ'?-:'i'.r EIFHJ..' .l';'.q'f.':r.r_r and 194
wings of this, and feveral other In- | 97
(el Divers Conliderations abeutthe 5 98
wings; and the flying of Infeds and

Birds,
Obf. 47. Ofthe Shepherd Spider.

A deferipeion of its Exes < and the
fockets of stslong legs: “anda Confe- 199
Hure of the mechantcal reafon of its
fabriek ; .fﬂ's::»:.':":'rl with a jubpeliteen,
ehat ' te mot anlikely, bue .E'Ir'f'afér: may
bawve the make E'I:F theer snrvard jparis
rx?h"{:r like a Crab, which may be 500
call'a a water Sguder,

Obler.48. Of the bunring Spider.

A [bort deferipeion of f¢ 220 which

1 annext an excellent Fiflery of fey e
made by Mr, Evelyn. Some further
5 Obfers




302 Objfereations v ather Spiders., and
their Webs,, topether reiph anexami-
nation of amwhite Subfonse flying up
and dowen in the Air after.a Fog.

203 Obfer. 49, Of an Ank
That all [mall Bedies, both Vege-
tabie and Animal, do quicklydry and
wither The beft remedy i found to b
der it,and fo make phe Animal lye flill
204 to be obferv d, Several particuiars re-
[ated of the allions of this Creature ;

205 and a [bort defertption of its parts.

Obf. s0. Of the wandring Mite,

206 A defeription of this Creature, and
.nerJ-.lﬁ-_r her very p?:.:l.':f BRE , M'.IE'H:I i
ally bore it company, A Comjeflure at

the ariginal of Adites.

Obferv.51. Ofa Crab-like Infect.

ant A brief deferiptionof it.
Obferv. 2. OFa Book-worm.
209 A defeription of it 5 where by the

way s inferted a r‘i'igrf_llﬁm, expere-
mentally explicating the Phenome-
10 na of Pearl. A confideration of 1ts

digeftive faceley.
Oblerv. 3. Of a Flea,

A fbore defeription of it

211

OBferv. 54. Of a Loule,

212 A deferipeion of its partsand fume
a1 3 notable circumlances.

Obfery. 55, OF Mites,
The exceeding fmalnefl of fome

Mitesyand their Eggs. Adefeription
314 of the Mites of Cheefe: and an inti-

The: T aAsBLE.

miation of the variety of forms in other
Mutes, with a Compelore at theréds 31 g

fon,
Ob, g5. Of 'Imall Vine-Mites,

A dejeriptionef themss -aghefiat -
their eviginal 5 their exceeding [mal-
nefs compar'd with that of a Weod- 216
lenfeofrom which they may be [nppasd

O EQINE.
Obferv. 57. Of Vinegar-worms.

A deferiptionof them, with fome 317
confiderations an tlhetr miasTons,

Obf. 8. Ofthe Infleion ofthie
Rays of Lightin the Air,

A fhorerebearfal of feveral Phaes 213
nomena, Anattemps toexplicate 219
themmtbe [uppofition fownded on trwo
Prapoftrons 5 both whieh are indea-
vewred tobe made out by feveral Ex.

riments,  What denfiey and rarity Wi 1
rxin refbell of refradlion: the refradli-
on gf‘.'ipfr# of Hine ;mpmer!’ il
that of common W ater : the refrallion #
of Ice. An Experiment of maksng an
Undelation ef the Koys by the mitxing
of Liquors of differing denfity, The 4%
explicatsonaf inflection , mechastis
{ cally and bypotbetically : what Bodser
bave I(u:ﬁ Mmﬂr&im. Several Ex-
periments to fbere that the Aedibar '
this proprieiy s that et proceeds from 222
the f."f_.?rr.r#‘g :fi‘-l;ﬁ.!j i_lf the Air: that

. the upper and woder ;r.r:qf e fir .
| arecf differing denfity s fome Bxperi- 542
menés to prove ibiv. - A Tabie of 1he
firengthof the [pringaf the Air . an.
| fwermg toeach degree of extenfion ;
| when firff made , and when repeated. 224
| Anather Experiment of compreffing 225
| the Air, A Table of the ﬁm:g:ﬁ of ibe 325
Atr , anfmering o each rmﬁr_ﬁ;m
and expanfion 5 from which the Lf@giu;_




aze n;u" the Air may be ﬁ.ll,','ll,','l.:ur :
238 te mwhat degree the Air i rarifid as
any diftance above the Surface of the

The TarLE

o inddefimite ; | CEFLamn,

Earth : bow, from this, Inflsitionis |

a2 inferrds an feweral Phxnomena
230 expla'd,  That the Air near che

denfitys made probable by feveral
Experiments and Obfervations 3 ko
this propriety produces the effeils of
the waving and dancing of Bodies ;
and of dbe eminklng of the Stars,
133 Several Phenomena explicated.
Some Quaries added.

1. Whoether this Principle may not
be madeufe of, far perfeiling Optick

231
232

Earthis compos'd of parts of differing {

That the diffance of the
Moon wmay be lefs then it har been
bitherto fappesd. Kepler's Suppofit-

ennot (o probable : the explication of 240

the Phaenomena by anatber Hypo-
thefis,

Oblerv. $9. Ofthe Bt Stars.

241

0f the multiendes of Stars dijto.
verable by the Telelcope, and the
variety ;I_'I-ﬂ':':l.:'.';l' A qu.':.l:.z':.r:?E_S.m”
diflingusfbg in the Pleiades:ehat there

are degreer of bigne[s even ik theStars &

accounted of the fame maghitades the
if:,-fj__‘::r the Glaler are, and the &Jf[-'gr.r
apertures they will indure, the mare

334 r:.‘!?,r £ Wiat m.lg:ﬁ.' e -r-'t-'lﬂf"f _Irlﬂ‘ﬂ"' | fie they are for thefe difeoveries : that

it if 1t were to be done ©
3. Whether from ehir, Ph':ﬂ:rlf:-f_j:\
apparition of [ome nsl Stars mdy
Ff explicared !
3. Whether the beightof the Air
may be defind by it g
4. Whether there may not [ome.
times be fo great @ difparity'sf den:

ihe
o

ity betroeen the upper and under pare

of the Airy asto make & refleling
Surface ?
g. Whether,if o, thir will not ex.
235 plicate the Phznomena of the
Clouds, An Experiment o this pur.
pofe
236 7 WWhether the Rayes from the
- tap of Mountains aré wot benided inso
Carve-lines by infledion ? An Argu.
ment for it,taken from an Experiment
madeon S¢, Paul's Steeple.
8. Whether the fﬂ'aﬂ:.;n:r of the
Planets wilk nse be more difficult 1o
237 be found? What wayes are mafl like.
{T:nu&:ﬁnﬂe diffance of the Moon:
the way of firring Telelcopes for
fuch Obfervations.  Homw te male the
Obfervations , and bow from them ro
find the true diffance of the Moon at
any time, How the diftance of the Sua
may be found by twe Qbfervatars The

138

mway by the Dicotormy of the Afoon un. | @ gravityin the Moon,

¥

e

‘tar probakle, lomper Glaffés n-.::.u.".-:";.'f:
make erratag difcoveries,
difeovir dan }Lr Galaxie of Orion's
Smword.

L Obfery, 0. Ofthe Mo,

A defeription’ of “a Palevin the'
Moon ; whae sal'd by Heveligs phd

'Ri_cm:'rl|:x:.-rrj.-j'-ﬁ':rrrwfr,f:r.'::l’d'ﬂj' tharny: |
weth whae fubflanges the Inlls of .!.E‘r_;.+i

Muon nay becover'd. . A defetgtion,
af ;.':;rj'.':'.!'; of the Meen, anda r.::-u;'.-:_
eure at their canfe : two Expertments

that make it probable, that of the fur-

face of boyl*d Alabafler duff feeming 244

the moft lrkely tolbe refermbled by ern-
lIfjll'.l'.:;uru .:E-jf":-ulll'_,'&.'.rn i1 ql"-.l' e I::'«T'l'f:_‘r' -!--_I'r the
Maon ; thar Eartbguakes feem ¢4 be
generated much the fame way, and
their effeils feern wery fimilar, AR Ars

ament thae there ma ¥ fre J-"r.r-:'lr.i' varia-
‘tions i ithe Moan , becaufe preater
bave been obfere'd in the Swbecaufe
the fubflance of the Moot and Earth
feem much alike ; and becanufe 'tis pro-
bable the Moon bas a gravitating
|i':.- Sl .'_,i.'.rt‘ H J'a!:'.'r 1 -"I.I'E.'I"Hr |'lI il _."ft' i‘-l"r'-”!a:l:
parirculart. The r.:'.:].-"r_.r,l oy Jf,:;.-;_rﬁf
pits are one within another, "The uje
that may be made of this Inflance of

ERRATA.

=, Stars 142
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N the Preface, Pagey.ling 18, resd foer : line 34. read Gilberi, Harey,

1 Papet 3 lineult. read sefle o p. ja-Lif.r fmail fens 21, penult 1, tha préceeds from = pge | a4-r.orhew yoac
p48.1i3, b breadefl: p g7 e galele brop. 6. 136, r.pwier-drap - p. 64 Lo dullisnnf ¢ A CHT L340, i
prifiens s pe 98l 33, 0 ;e.y};_— p.roo. L 1, . Merfeenas: 1061 B rexmemily o potto L8 L 2 L B2,
t.abafa ¥ P2 ERIL T Al romindiisBpuraniud T g0 N1 Vg deleaf: p.1a$boag, debe fremzp rgd.v8r. 5 plave 2
p.1 joqluig. rouderial mrafiruam § p 1361 ger Ame po & B v44d,n,r partaf ihe s porag.l 36 1. loak'd em
P16t bt Bt badys potfeL iz, ke dely® p. 106 Linrza & L 1, delethe Semicolon= Ly, i plaret

2 g1 gBiling . ond aw antifie. o215 1 ule. . and o ebe

PELIARTR :-p.l‘_l'l.l-|3-r- el el for the -
p. 21l 4 ke ihe weder = priuil iBeiebape s po2idlannines lefi 1 po249. L1 g.p. Mivee
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