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D E D I C A T O R Y .  
greater Deiigns, I here prefume to bring 
in that which is moreproportiondble to 
the hdneb of my Abilities and td 
offer fome of the leap of all vpble 
things,to that Mighty King, that has e 
bli/ht-ali Empire over the .heft of it1 i" I b  
v#ble things of this World., the Mids 
of Men. 



T O  T H E  

TOVR moJ2 humble and 
m$ faitbfil Servant 



T H E  

A SI/  E. 
r. b the great prerogative of Ma&ind abme other 
Creatures, that %e are not only able t o  behold the 
works of Name, or bfirth to fiiitein our lives & 
them, but we habe the power of confidering, 
comparing, altering, afiiiting, and improving 

them to  varioM uJes.And a thh is the peculinr priviledge of humane 
Nature in genern1,fi i.r it cdpable of being /o far advnncedbj the helps 
of Art, and Experience, a to make fime Men excel others in their 
O&rvations, and DeduGtions,aImc$ a much GM thy do Beafis. By the 
addition of fich artificial Mtruments andmethods,there may be,ia 
fine mnnner, a reparation made for the m@i$, and irnperfenion, 
mankind bas drawn upon it klf, n~ligetlce,andinter~erance, anda 
wi&d and Jupeflitiom d+rting the Pre/cripts and Rules of Nature, 
where4 evey man, both from n deriv'd corruption, innate andborn 
with him, andfrorn his breeding ana' comer$ with men$ very fiibjen 
t o  /lip into allj irts  $errors. 

7he only Waj which now remains for M t o  recover fime degree o f  
tb@ firmer perfetiions, f ims  to be,by refiijjiq the operations of the 
Senfe#e Meinory,clndReaTon,lc~ upon the e&'eace,tbe firength, 
.the integrity,nnd the right correfpondence ofalltb@,aZl the light, 
by mhi& iur aaions are to be guidec(, k to be renew4 a n d d  our coma 
mandover things a to  be t$?abl@t. 

It is therefore moJt worthy of our confideration, t o  reCole8 rheirfi- 
fiveral d@gs, that @e may the better unde$andhow tofiph' them, 
and b~ whdt aflhanca we rnv inlarge their power,and i h r e  thm in 
performing their particular duties, 

As for the aHions of our Sen ks, we cannot but ob/erve tbem to be in 
mav a 
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And 1 beg my Reader, t o  let he take the boun$ to flure bird, 
that in this p r e j h  midition of kgowledge a man fi pa&t& a I 
have indeavoured to be, on4 arith rf/OMod, and integrity, a d p l a i n  
intentions of implying hi% Sen fes nr&ht,rndj venture to cornpare the 
ab9 and the u$fi.uln@ of hh jrvices, towards the true Elbil@jb, 
th@ of other men+, that are of much ji?roiger,andrnore acute r p ~ d a -  
tions,that palhot make u/e ofthe firne method by the Senf?s. 

Tbe truth is, tht Science of Nature bas been dlready too hng made 
on4 a nark ofthd Brain and the Fancy : It is now bigh tirpd that ik 

J;hodA return to the plainng and fiandixj3 6Obi'ervations on ma- 
terial a d  obvious &gs. It hfitdof great Empires, f i a t  the beit 
way to prrferve them fEom decay, is to bring them back to the 
firit: Principles, and Arts, 011 which they did begin. Z l e  fame 
2 undoubtedly true in Pbik$pbj,that by wandring far dwaj Innto irivi-l 
fibk Notions,ha aim$ quite dgry'd it jlf, and it can'neveT be re- 
covered, or continued, but returniryr into the fine fen fibk paths, 

If therpfore the Reader px~t~% from me a q  infallible j%~uBiomjs 
or certainty of Axioms, lam t o  fiy for ~ny k& that 'tbojifironget 
WW?Q of Wit and Imngination are above "'y weak, 'Abilities ; or $ 
thy badnot been /;1, Pwould not have made nfi of thun in tbhprea 
j n t  Subjea b$re me : Whereevk he j n d .  tbut I hlzve'ventur2 a t  
an! /mall ConjeCStlres, at the caufis ofthe t b iqs  that 1 have d/irved, 
Ibejech him to look upon them only az doubtful Problerns,and.uimx+ 
tain gheffes, aidnot a unqu$imable Conclufions, or hatters of uni 
co$tubte Science ; Ihave produced nothing' here, with iprYmt t o  bind 
hu ut;de@anding to an implicit canknt ; 1 urn /D far from that, that, 
Idifire him, not a&lutdy t o  re4 upon fh$ Obfervationr .af by eyesci 
if he jna's them contradifid !y the fiture Ocular Exptirizents of@- 
ber nruiimpdrtial o;/coaerers. , 

As for rny part, Ihaue obitainedniy end, ifdkfi my , Jmd~ab@Q$ 

i! which it did a t j $  proceed. I 1 I$ 

JChalt bs thought fit t o  t a k e  up fime place in the large j?o&$f n;dmtaS, 

Ob fcrvations, which f i  many hands are Bupc in provaqi I f  IhdVt$ 
contributed the meaneit foundat ions @bebeon o&$ "9 nobh 

b Super& 
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T h e  P R E E: A c E. 
Whether a& tho/ejiearns, which Jeem t o  @e oat ofthe Earth a d  

ffi& with. the Air ( andj  toprecipitatefirne aqueous Exhalations7wbew 
with ’tk imprgnated I may not be by bme way detefledbefore they prodwe 
the t7ff& kerns hard to ddermine ; yet/ontething Ofthh & d r a m  able to- 
dpmer,by an ,&$rurnent 1 contriv’d t o  j h w  all the minute variations in 
zbepr@!ure ofthe Air ; Ly which Ico@antly fina?,tbat before , andduriq 
the time ifrainy weather, theprfire afthe Air 5 l@, andin dry Wea- 
ther , but @ecia& when an Eaftern Wind ( which bavkig pap over 
uap tratts $Lad  2 heavy with Earthy Particles 1 blows, it i~ much 
more, tboq&ibej cbanges are varied according to  vey odd Laws. 

The Infirurnent is this. I prepare a capaceous Eolt-head A E, with 
a finall item about two foot and a ha1 C j upon the end of this 0 
i put on a fmall bended GlaG,or E F ( open at  D, E and F, 
but to be cloied with cement ierves) whore itemp 
fhould beabout f ix  or eight inches long, but the bore ofit not above half an 
inch diameter,and very even j thefe I fix very firongly togettier by the help 
of very hard Cement, and then fit the whole Glafs A P, C D E F into a long 
Board,or Frame,in fuch rnannqthat almofi half the head A B may lye buri- 
ed in a concave Nemifphere.cut into the Board R S j then I place it fo on 
the Board ‘R S, as is exprefi in the firfi Figure of the fiifi Scheme j and fix 
it very firm and fieady io that pofture, fo as that the weight of the 1Mercttv 
that is afierwards to be put into it,may not in the leak hake or ltir it j the11 
drawing a line X Y 011 the Frame R T, To that it may divide the ball illto 
two equal parts, or that it may as ’twere, through the center of the 
ball. 1 begin from that, and divide allthereit of the Board towards LIT 
into inches, and the inchesbetween the 2 5 and the end E(which need not be 
above two or three and thirty inches diflmt from the line X Y) I rubdivide 
into Decimals j then flopping the end F with foft Cementpr foft Wax, r in- 
vert the Frame, placing the head downwards, and the Orifice E upwards ; 
and by it, with a Cmall Funnel, I fill the whole GlaG with -QuickTrlver j then 
by flopping the fmall Orifice E with my finger, I ofientines ere& and invert 
the whole Gjafi and Framqand thereby fiee the Quicklilver and GI& fi.om 
a~ the bubbles or parcels of lurking Air j then inverting it as before,lfill it 
top ,fill with clear and well itrain’d Quickfilver, and having made ready a 
f ja l l  baIl of pretty hard Cement, by heat made very hft, I prefs it h t o  the 
hole E, and thereby fiop it very fafi j and to fecure this ( k n e n r  from fly jng 

afterward,I bind over it a piece of Leather, that is fpread over in the in- 
fide with Cement, and wound about it whilft the Cement is hot: Having 
thus,c,fined it, 1 gently ere& again the GlaG after this manner : I firfi let the 
Frame down edge-wayes, till the edge R V touch the Floor, or ly horizon- 
tal ; and in that edging pofiure raife the end R S j this I do , that if 
there chance t n  . . ,  be any Air hidden in the fmall Pipe E, it may afcend into the 
Pipe F, and not into the Pipe D C : Having thus eretted it, and hung it by 
the hole Q or fixt it perpendicularly by any other means, I open the end F, 

and 



The P R E F A C L  
and by a fmall .syphon I draw out the Mercury To long,till I find the i‘urfiite of 
it A B  in the head to touch exa&ly the line X Y; at which time I immedi- 
ately take awa the syphon, and i f  by chance it be run fomFwhat below 

its defired height , by this contrivance I make all the fentibk rifing and fal- 
ling of the Jlercirrjl to be vifible in the furfice of the Mercrsy in the Pipe F, 
and fcarceany in the hend A B. But bccaufe there really is fame finall 
change of the upper fiwface alfo, r find by Ceveral Obfervations how much 
it riks in the Ball, and falls in the Pipe F, to make the diitance between the 
jwo furfaces an inch greater then it was before ; and the nleafure that it 
falls in the Pipe is the length of the inch by which I am to mark the parts of 
the Tube F, or the Board on which it lyes, into inches and Decimals : Had 
ving thus jufined and divided it, f have a large Wheel M N 0 P, wfiok 
@utmofi limb is divided into two hundred equal parts j this by certain final 
Pillars is fixt on the Frame R T, in the manner expreft in the Figure. In 
the middle of this, on the back fide, in a co’nvenient frame, is placed a fmall 
Cylinder, whole circumfbrence is equal to twice the k n  th of one of thofe 
divifions, which 1 find a n h e r  to an inch of afcent, or de P cent, of AYerczlry : 
This Cylinder &is movable on a very fmall Needle on the end of which is 
fixt a very light Index K L, all which are To pois’d on the Axis, or Needle, 
that no part is heavier then another : Then about this Cylinder is wound a 
fmall Clew of Silk, with two fimall iteel Bullets at each end of it G H j one 
of there, which is fornewhat the heavier, ought to be Co big, as freely to 
m~ to and fro in the Pipe F j by means of which contrivance, every the 
h f i  variation of the height of the Il.iercrrry will be made exceeding viiible 
by the motion to and fro of the Cmall Index K L. 

But tbi% &I but o ~ e  wy of dijoveriqg the effluvia of the Earth mixt 
with the Air ; there my be perhaps mnny otbers,witn$ the Hygrofcope, 
an In@ment wbereb the watery Peanis volatile ir.2 the Air are a’.Ferned, 
which the No/r it jva tlot able to find 7% I have dP/critr’d in the 
following fidi in the D@r;ption of the Beardofa wild Oat. Others there 
are,rnay be d$overed loth ly the Hob , and by otber vayrs a&. I b M  
&dimoak ofburning Wood i s  fmelt, ken, and fiflcimtb felt by the 
eyes : 7be fumes of burning Brimitone are fmelc andd$overed ap 

the whitening of a red 
Rofe : And ivbo kaows, btlt that the hdupr~ $man, follming tbh me- 
thod,rnq findout wayes finproving thh fink t o  a great a degree fPerL 
fi8ion CM it ii in any Animal, andperhaps ~et~hfgher .  

5% not improbable @,but that our tafie 7nay be Vey much ;mPrOv’d, 
either by preparing our t@ for tbe Bod, as, after eating bitter things, 
W k o r  other Vinous liquors, are more finfib& salted ; Or el/; 5 pre- 

paring 

the h e  X Y, i 9 pouring in gently a little Alerrtrry a t  F, I r d e  it again td 

the dgroying the Colours of Bodies ., 







What &nd of rnechmical way, andpbpcal ilzventiofl a@ k tbere re- 
quir'd,that might not this way be foundout ? The Invention $ a way to  

Jindthe Longitude ofpklces z2 ei@yperforrn'd andthat to &great per- 
kaion a de/ir'd, or to a great an acciiratenefs a the Latitude of 
places can be fDund at Sea ; and perhaps yet a@ to a greater certainty 
thefi that bas been hitherto found, m I J b d  very fieedib freeb man$$ t g  

the world. 7be wcy Offlying in the Air jems principal,!y unpraEiicable, 
4 re@n of the want of itrength in humane mufcles ; f therefare 
that couldbe fippli d,it were,Ithink., eafie to make tweng contrivances to 
pe@m the ofice ofwings : Vht Attempts a& I have made far the 
Jipphing that Defe8, andry ficcefis therein, which, Itbink, are vholb 
new,and ~ o t  inconfiderable, Ifiallifi another place relate. . 

T h  not unlike4 a45, but that Chymiits, iftbg follomd thh method, 
mj.sh" find out their fi much lciupht far Alkahei'k. What an univerhl 
Men ftruum , which .&@lues a l i  firts of Sulphureous Bodies, I have 
d+erd ( which ha not been &?e taken noticeof a luch 1 Ihave 
pewn in tbe rmteenth O!y&-vation. 

;That n prod@om variety of hventions in Anatomy h a  thh h e r  
Age afirded, even in our own %odies,in the vev Heart, by which we live, 
andtheBrain,whicb M thejat of ow- knowledge of other things ? witn$3 
allthe excellent Krks of Pecquet, Bartholinus, Billius, and many 
others ; and at home, of DoCtor Harvy,Doflor Ent,Do&ior Willis,DoEfor 
GliKon. In Cekfiial Obfervations we have fir exceeded all the An- 
tients,evefi the Chaldeans and Egyptians theiic@xs, wh$ vafi Plains, 
hjgli Towers,and clear Air, didnot give them Jo great adnantages over 
w, a we have over them by our GlaGs. Ey the help ofwhich, they hdve 
been very much outdone by the f a r n o c ~  Galileo, kvelius, Zulichem ; 
dfidour own Countrymen, Mr. R O O ~ ,  Do8or Wren, and the great Ornd- 
mefit ofour Church andNation,the Lord Biihop of Exeter. And tofiy 
nomore ia Aerial Difcoveries, there baa been a wonderfulprogr@ made 

the  le Engine ofthe moft IlluRrious Mr. Boyle,wbom it becomes 
TBe to  mention with all honour, not only my pdrticular Patron,bat a the 
Patron of YhilofOphy it fiy; wbich be every day increaks by his La- 
bours, and adorils b~ his E x a ~ p l e *  

I h e  
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The .~ood/Ucct$ of rlll th$ great Men,nnd may  Sthel-J, dndtbe na 

fiemingb great obviouiiiefs ofm@ of their finddvers other Inventions, 
whichfiorn the beginning of t-be worZdhave been, a5 b e r e ,  trodon, a d  . 

yet not minded till tht$ Zap inquificive Ages ( an Argurnu1t t h t  there 
may be yet behindmultitudes ofthe like 1 puts me in mind to recotmend 
fich Studics,dndthe~rro/ecution ofthern by fich methods, to  the Gentlemen 
of our Nation,wh@ leifure makes themfit to undertake, and the plenty 
oftheir fortunes to accompli%, extraordinary thiqs ipz thh way, A d  I 
do not onbpropfi this &ndof Experimental Yhilofophy a5 a matter of 
high rapture and delight $the mind but even a n material and {enti- 
ble Pleafure, SO vdfi k the variety of ObjeBs which d l  corne under 
their InfleL?ions, mafly different wayes there are of handling them, /o 
great h the fatisfattion offinding out new things, that Pdare cornpare 
.the contentment vhich they will injoy,not only to that of contemplation, 
but e7)ea t o  that which rn$ rnen prpfer ofthe very Senfes themrelves, 

And if they will pEak to tnk ny incouragernent f r o m  fi mean 
and Jo irnperfrn endeavours a5 mine, upot7 my own experience, 1 can 
a f i r e  thern,without arrogance, 7bat there has not been any inquiry or Pro- 
blem in Mechanicks, . t h t  1 have bithertopropomdid t o  m~ fi& but ly a 
certain method c which I rny on other opport2172;y explain 1 I have 
been ableprcJintly to examine tbepJibility of it ; a d  gb, a edply  to  ex-. 
cogitate divers  wyes of PerfDrrniqg it : And indeed it kpojible to do a5 
much ' I  by this method in Mechanicks, a5 by Algebra can beperfordin 
Geometry. Nor can I at alldoubt, but that thefine method is ati 6.- 
pljcable to Phyfcal Enquiries , aridas l&eh tofindandreap thence aa 
plent@ a crop of Inventions ; and indeed there kerns to de ao f i b j e L I / o  
barren,but rnaj with thhgood hmbandrj be hkbb irnprodd. 

Tmard the prcjicution of thh methodin Phy fical Inquiries, I hnve 
here findthere gleaned up an handful if Obtrvatians, in the ColleJiiofi of 
moJt fwhich Imade ufi cf Microkopes, andbrne other Glaffes In- 
firuments that inprove the /efl/e ; which way I bnve hereirz takV 3 no? 
.that there are not multitudes of u$$ul andpledfint O&rvables, .Yet lincfil- 
k6~ed.obviom enough withotlt the helps of Art , but on4 t o  Promote the 
of Mechanical helps for the Senfis,both in the firveyi?g the QlreadJ d b i e  

World, 
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T h e  P R E F A C E .  
means,tbe longer tke GlaJ be, tEe b@gu aperture will it bear,if& Glafis 
be of an equal  good^@ iia their kind. 7herefare a)x will indzlre a 
much larger Aperture the; (Z three fcot Gla/l; andlr&$m Gla)? will 
pqortionably bear a greater Aperture then a thir9,and will a much p3(- 

eel it a& a5 a FxfOot does a three foot, a5 I have qberimentalb ob/er$d 
in of that length madeby Mr. Richard hives‘ here at London, 
qhich will bear an Aperture above three inches over, and yet malk_s 
the Objeh! proportionably big and d$’inB; whereas there are very. 
j j w  thiry foot Glares that pill indurc an Aperture of more then mo in- 
ches over. 
4 making their Objet3 Glares ofexaGtly fiberical SzlrJacrs, we m k h ,  
increaJing the lengh of the GlaF, magn$e the Objel! to anj afignable bg- 
ne/3. And for performing both tb$, Icannot imagine any wy more Sa- 
Jie,andmore e x a ~ ,  then 9 tbh following Engine,ly means of which, ay 
Gl@+f what length /oever,may be peedlp made.It jeerns the molt ea,e7 
becauj with one and the fime loo1 may be with care ground an Ohen 
Gl@, of uy length or breadth requ$te, and that with very little or no 
trouble in fitting the Engine and without much skill in the Grinder. 
li fiems to be the maJt m d ,  for to the very lap firake the Glapdoes 
regdate andreEfij5e the Tool to its e x d  F@re ; andthe longer or more 
tbe loo1 and Gl& are wrought togflher, .the 7.w-e exlrEt will both ofthem 
be ofthe dtr’tl Fkure, Further, the motions of the GlaJ3 andZoi do 

crqI3 each other , tblrt there h not one point of eitbers Surface,but ha 
a thoufinds of croJs motions thwarting it , /i) that there can be no L&d$ 
~ i q s  or Gutters made either in the 7001 or Gl$. 

The contrivance of theEngine is, only to make the ends of two large 
j j , ~ ~ ~ h j l s  To tomove , that the Centcrs of them may be a t  any convenient 
difrance afiinder , and that the Axis of the ~ a n d r i l ~  lying Loth in the fame 
plain produc’d, may meet each other in any afiignable Angle j both which 
reluifites may be ver well pcrform’d by the Engine defcrib‘d in the third 
Figure of the firit sc K e m  : where A E lignifies the Beam of a Lath fixt per- 
pendicularly or Horizontally, C D the two Poppet heads, fixt a t  about two 
foot difiance, E F an Iron Miwdril,whofe tapering neck F runs in an adapt- 
ed tapering brafi Collar ; the other end E runs on the point of a Screw G ; 
in  a convenient place of this is fdfined H a p d l y  Wheel, and into the end of 
it,that comes through the Poppet head c, js fcrcwcd a Ring of 3 hollow 
Cylinder K, or rome other conveniently h p ’ d  Tool, of what widen& ihaII 

LC 

So that for Tele fcopes Jup~oJilzg we had a very ready 
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b: thought moil proper for the Cize of GlaGs , about which it is to be ia- 
ploy’d : As, for Objca gJa&s, between twelve foot and an hundred foot 
long, the Ring may be about fix iochcs over, OP indeed fornewhat 
more for thore longer Glaffes. I t  would be convenient a1co0, and n,ot 
very chargeable, to have four cir five fcveral Tools j as one for all G M ~ s  
Setwccn an inch and a foot, one for all Gl&s between a foot and ten foot 
long, moth& for all between ten and an hundred,a fourth for 311 between 
hundred and a thoufand foot long j and if Curiofity hall ever proceed To 
far,one for all lengths betwetn II thoufand and ten thoufind foot long j for 
indeed the principle is fuch,thar fuppofing the A/imdrils well made,and of a 
good length and fiippofing great care be ufed in working and poliihing 
them,[ fee no reafon,but that a ClaG of a thoubnd,nay of ten thoufind foot 
long, may be as well made as one of ten ; for the ieafon is the fime,fippofing 
the iI4undri.h and Tools be made fiifficiently Lti.org, I fo that they cannot 
bend j and fippofing the OlaTs, out of ivhich they are wrought, be capable 
of To great a regularity in its parts as to refrdion : this hollow Cylinder 
is to contain the Sand, and by being drove round very quick to and fi.0 by 
means of a fmall Wliecl,which may be mov’d with ones foot, ferves to grind 
the GlaG : The other Jfmdri l  is ihap‘d like this, but it h i s  an even neck in- 
Prcd o f  a taper one,and runs in a Collar, that by the help of a Screw, and a 
joynt made like M in the Figure, it can be itill adjuitned to thc wearingor 
waiting neck : into the end of this &fan&! is fcrewed a Chock N, 011 which 
with Cement or Glew is faitlied the piece of Glais Q that is to be form’d j 
the middle of which Glafs is to be plac’d juft on the edge of the Kin(;, and 
the Lath 0 P is to be k t  and fixt ( by means of certain pieccs aiid crews, 
the manner whereof will be fufticiently widcnc’d by the Figure ) in fuch 
an Angle as is requifite to the forming of fich a Sphere a6 the is de- 
fign’d to be of j the gcomctrical ground of which being fuficiently plain, 
though not heeded before, I illall, for brevities fake, pa& over. This Iait. 
Mdndrilis to be made ( by incans of the former, or fome other Wheel ) to 
run round very lwift alfo by which two trois motions the GI& cannot 
chuk ( i F  cue  be us’d ) but be wrought into a nioQ exs&ly fphcrical 
Surhce. 

. 



. vl&d fi&j d&aMintltt dirnezfiks ., are certain incotzve&nces redred 
g f l u ~ e l ;  f i r  it witlbe exceedhg difficult to m i k e  and manage a 
,&he an hundred foot long, md it will be dificult to  inlighten an 
06jea le/3 then an Aurtdredpart of an inch dpant frofn the @jd GlaP. 

I s b a a  mt &jet made a 9  attempts of tbat knd, though 1 kno?v t ~ o  or 
three wyes, wbicb, a far rn I have jet conriertd, jem vey prObtabLq~& 
fmaJ i-rvite me to make a tval I ~ J  Jion Ihme nn opportunity, of which f 

krea..er perbolps acquaint th world. In the Interim, I Jl,fi,?,?d+rde 
the Inprument Ieven now mention’d by which the refrattion ~f all @rids 
cif Liquors may be m@ exaflly me@id thereby t o  give the curioM dB 

qportnnity of rn&in.g what firsher tryals of that kind theyflall it&& 
reqa$te to a 9  oftheir intepded tyaE ; andto let them fie th t  the ~ U V S  

of R@&ion are not only notiond. 
The Infirument coniiited of five Rulers , or long pieces placed togethel; 

after the manner ex refi in the fecond Figure of the firft ~ c h e n t e ,  where 

about three inches over, and an inch and’half thick , on the back fide of 
which was hung a fmall plummet by a line firctcht fiom top to bottom, by 
which this piece was ret exaaly upright,md io very firmly fixt j in the nijd- 
dIe of this Was made a hole or center, into which one end of n hollow CY- 
linhrkal bra& Box ‘C C, faihion’d as I hal l  by and by defccribc , w s  plnc’d, 
and could very eafily and truly be rn0v.d to 2nd fi-o j the other end of this 
Box being pur into, and moving in, a hole made in a fmall a m  0 13 5 into 
thisbox was faitned the long Ruler E F, about three foot and three or .four 
inches lmg, and at three foot From the above nienrion’d Centers P P was 
a hole E, cut through, and crors‘d with two fmall. threads, and a t  the end of 
it was fixt a h a l l  fight G, and on the back fide of it was fixt a fniall Arm H, 
with a Screw to fix it in any.place on the Ruler L M j this Ruler L pI/1 was 
mov’d on the Center B (which was exa&ly three foot difiance from the 
middle C e n m  P 1 and a line drawn through the middle ofit Lkt, was 
dividedbp a Line of cords intoibme fixty degreqand each degree was f ~ b -  
d jvjded into minutes, To that uttin the crofi of: the threads i n  E upon an 
P and JE F Jmade with each other, and by turning the Screw in H, I mkll~ fix 
them in any pofition. The other Ruler alfb R S was made much after the 
tame manner, only it was not fixt to the hollow cylindrical BOX: but,by mennS 
of two rmall braG Armes or Ears, it mov’d on the Centers of it J this 
by of the crofi threads in the hole s, and b a Screw in  K, could be 
fafinedon any divifion of another line of cords o Y the iime radius drawn 
N 0. And by that means, the Angle made by the two Rulers, A B anti 
R S, was known. The box CC in the middle was fiap’d ve=.y 
much like he Figure X, that is, it was a cylindrical Box fkopp’d clofe a t  a- 
ther end,off of which a part both of the fides and bottomes was cut out, i‘ii 

that 

A B denotes a itraig E t $ece of wood about fix foot and two inches long, 

afi of this divided line, I pre F f i  mtly new what Angle the two Rules A 
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that the box; when the Pipe a d  that was joyne d to it, Wou\d confain, the 
Water when fill'd half fill, and would likewife, without runni? Qv,er? in: 

water, and no more,without running over. The Ruler E F was fixt bery fa& 
to the Pipe V, TO that the Pipe V dire&d the length of the R u h E  F, 
the Box and Ruler were mov'd on the' Piti TT, fo as to makeany deli- 
rable Angle with the Ruler A B. The bottom of this Pipe V was fiop'd 
with a fmdl piece of exaaly $din GlaCs , which was plac'd exaQly per- 
pendicular to the Line of diretiion, or Axis of the Ruler E F. The pins 
alio T T were drill'd with finall holes through the Axis,and through thok 
holes vas  firetcht and &fined a fniall Wire. There was likewire a h a l l  
Pipe of Tin loolly put o n  upon the end of V, and reaching down to the 
fight G j the ufe of which was only to keep any fa& &ayes of light from 
pafling through the bottom of V, and only admitting fuch to pafi,as pier? 
crd tlirough the fight G : A11 things being placed together in the mannel: 
defcrib'd in the Figure j that is, the Ruler A R being fixt perpendicular, I 
fill'd the Box C C with Water, or any other Liquor, whofe refidkion I in- 
tended to try > till the Wire pafing through the middle of it were jurjt. EO- 

vcred : then I moved and fixt the Ruler F E at any afipable Angle, and 
placed thc flame O f  a Candle jufi againfi thei?ght,G j and looking through 
the f i d ~ t  I, I moved the Ruler R S to and fro, till I perceived the light pic'. . 
fing through G to be covered, as 'twere, or divided by the dark Wire paf-k 
fing through P P: then turning the Screw in K,. I f ixt  it in tbat pofiurc:, 
Arid through the hole S, I obferved what degree and part of it was cut by, 
the crok threads in S. And this ave me the Angle of Inclination, A P S, 
anfwering to the Angle of Refrn A ion B P E : for the furface: of the Figuor, 
in the Box will be 'alwayes horizontal , and: confequently A B  ?+ill be a, 
perpendicular to it j the Angle therefore A P S will mearure, or be thp 
Angle of Inclination in the Liquor j next E P B muit be the Angle of Re- 
fialkion,tbr the Ray that paffks through the fight G, pailcs alfo perpendicu- 
larly through the Glafs Dinpdragnze a t  F, and conkqueldy alfo perpetldi: 
cularly through the lower furface of the Liquor contiguous to tllc GlaTs, 
therefore [uffcrsno rcfira&tion till it meet with the horizontal fur6ce QE the> 
Liquor in C C, which is determined by the two Angles. 

dure to be Inclin'd to an Angle , equAl to that of the greatefc b raeion'of 

By means of tbh m/2rument Iran withlittle trouble,' *and d vev. 
j n d l  quantity of any Liquor, examine, m$ accuratcb, tFe refraLW 
Of it , not only $I- one inclination, but fir all ; and there4 d m  irrdkd 
to make very accurate 7ables ; /everal$ which Ibave #wper-i~@alb 
mnlie,and find, that Oyl of Turpentine bax a mucbgre#er E&'@im 
then Spirit of Wine, though it be lighter ; 1 and that SpiI"c Of Wine 
rlJa a greater Rafi.aRion then Water, thoughlit he ligbte &? ; but t@gs 
jilt water a& h a  agreater Rqrasion then frefi, tb@&itbe heavi@blt 

bas a &j refragion thm comnton Water, : I1  'though i , . bk$-' I ) , ' . ;  .) 

J&as,a;r $0 the cef'i&iori Gade in a Ligqor,t.k beqh,i 
f f i G k  
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fi& gmvity ij $no efficacy.By thb Ihave a&foud,that. look what pro- 

ortion & Sine $ t,be Angle of mehclination bas t o  the Sine of& P 
Aqle of R&-&ion, corr@ondent to it, the fime proportion have all 
she Sines afotber Inclinations to the Sines of their oppr-opridte R@aEfions. 
M~ way for meafuring how much a GlaG magnifies an Objelt, plac'd at a 

convenient diltaace from my eye,is this. Having re&ifid the IMicroJi.ope, to 
the defir'd ObjeA through it very diitintlly, at  the fame time that I look 

upon the Obje& through the Glafi with one eye, I look upon other Obj& 
at the fame difrance with my other bare eye j by which means 1 am able, 
by the help of a M e r  divided into inches and fmall parts, and laid on the 
PedeJtd of the Mcro/"rape,to cafi,as it were, the magnifi'd appearance of the 
Objc& upon the Ruler,and thereby exaQly to meafure the Diameter it 
pears of through the Glak, which being compar'd with the Diameter it ap- 
pears of to the naked eye will eafily afford the quantity of its magnify- 
hg. 

The Jwi.gr$ope, which for the moft part I made ufe of, was ihap'd rnucll 
like that in the iixth Figure of the firfi scheme, the Tube being for the molt. 
part not above fix OP feven inches long,though, by reafon it had four Draw- 
ero,$r could very much be lengthened, as occafion required j this was con- 
&*d withthree G1aRes;afmall ObjeQ GlnG a t  A,a thinner Eye Glafs &,L,t 
B, and a very deep one about C : this I made ufe of only when I had oc- 
cafion to fee much of an ObjeQ at once j the middle GIdi conveying a 
very great company of radiating Pencils, which would go another way, and 
throwing them u on the deep Eye Glafs, Rut when ever I had occaiion to 

GlaG,and only made ufe of one Eye Glafi with the Objett GI&, for always 
the fewer the Refraaions are, the more bright and clear the ObjeG appears. 
And therefore 'tis not to be doubted , but could we make a &li'cr@ope to 
have one only refraaion, it would, ceteris p d w ,   fa^ excel any other that 
had a greater number, 'And hence it is, that if you take a very clear piece 
ofa broken Venice GlaTs, and in a Ldmp draw it out into very frnall llairs 
threads? then holding the ends of thefe threads in the flame, till they melt 
md run into r q u d  Globsl, ~t <Imp, which will hang at the end of 
the thread j and if fvrtber you flick feveral of there upon the end ofa fticlc 
with a Httle fialhg Wax, fo as that the threads frand upwards, and then an 
I Whctfioae fira grind o f f  a goad part pf rhm, and afterward) on 3 fmooth 
Metal plate, 6 t h  a little 'I%polg, rub them till .they came, to be very- 
fmaoth; ,if one of thefe bc fixt with a littic Cofi Wax agginft a final1 ncedIe 

examine the h a  P 1 parts of a Body more accurately , I took out the middle 

bble ricp.'d &ruvgh a thin Plate of B ~ n f i ;  Lead, 
t& adl+;;ln. @$a%, plac'dver near, kq ! d ' d  a t  

fioped " B i t  becaurethe?fe, though 
h l e f i a  & u;d,beca~ife d their 
therefore, %prevent, both thek2, 
videdrnea$'ubqof B ~ & ,  fiap'd 

fir@ Sshp~t?g"i~&.-& h ~ l f e r  end of phis I 

3 P  

magqifi$ and make fomy Ob jeKs 

vcx 



uex ObjeCt Glafi,with the convex Gdc towards the Objea, and into the 
bigger end I fixt alfo with wax a pretty large plan0 C m ~ x  GlnTs, with 
the convex fide towards my eye, then by me:m of the fma1lbok 
by the fide, i fill'd the intermediate fjnce between there GJaffih 
with very clear Water, and with a Screw itopp'd itin; then Puttit1 

when the intermediate $ace was only fiil'd with Air,but this, fbr other 
conveniences, I made but little ufe of. 

My way for fixibg both the Glia6 and ObjeQ to the PedeQal moil conve- 
nkntly was thus : 'LZpon one fide of a round Pedeital A B, i n  the fixth Fi-' 
gure of the firft scheiw,was fixt a ha11 Pillar C C, on this was fitted a frntall 
lion Arm D, which coyld be mov'd tip and d ~ w o  and fixt ir.1 any part of the 
Plllar,ky means of Q fmall Screw E j on the h n d J  this Arm wgs a lima11 Eall 
fitted into a kind of focket F, made in the fide o€'thC Bra6 Rhg 0, through 
which the rial1 end of the.Tube ,was krew'd j by means of Gich'mntrii  
vance I could place and fix the Tube in what pofiuiT I deGr'd [ which for 
many Obfervations was exceeding ncccnhry ) and adjuIten it moil exafily 

For plating the Obje&,t made this contrivance j upon the end ofn h a l l  
brafs Linkor Staple H H, I fbfatliied a-round Plate I I, that it mi ht  be 

fixt any pofiure it waskt j on the fide of t l h  was fixt n fqall Pillar P, 
about three quarters of an inch high, qnd through the topof this was thruft 
a fmall Iron pin M, whore top jufl flood over the'.Cemer of the Plate 5 01 
this top I fixt a fmall ObjeB, and by means of thcfc cbntrivincts 1 was able 
to turn$ into all kind of poiitiais, both ro my Eye and the Light 3 for by 
moving round the fmall Plate on its center, I could movc it one way, and by 
tuining the Pili M, I cotdd move it another way, and this withdur &ring 
the Glafi at all , or,at: lealt bllt very little : thq Plate likewik I could movc 
to and fro to any part of the Pedeita1 ( which in  many cfiks was very con- 
venient ) and fix it alfo in any Poiition, by medns of a Nut N, which wag 
Ecrew'd on upon the lowet part OF the i'illnr C C. All the other Con- 
trivances are obvious qnough from tlie5draught,nnd will necd no defcription 

Nap thongh thh wtre the 1;lltrrrtntnt h a d  7-h0/2 z f i  of? yet J have 
made [meral other Eyds &h. I othd K_inJs of Micmhpcs, wbkh botb 
f i r  matter and foAn were very &ffirent fron eonbtnon fiherical Gl~~f'ik 
Iha& mbde a Mikrofcope whb .one. piece of GZ$, both i b $ j i j a ~ ~  
were plaitls. I hnvthade &other only idth 2' plano'cot~ca;vk.,.~~?~t 
a y  Gndf rgetiid, di*ers a& t r ) ~ l  means t.ei~e~ioil. , ~~~~~~~e 
abers $'Waters, aiims, *Refins, S&s, AcEriirk, Qyls;, .&d mitb 
di.~ers o t h i  aixtmwf watery afid oyly L ~ ~ I I W S ~  hidindeed tbt 
(ubjefl-&upable of' R 
fultbefi that vhj&&mp& 'Ijrith &~CiatT&, J~&LI~~ a . I f iaV6 d h ~  86-2 

o n  a Cell for the Eye, I could perceive an ObjeLl more bright then I c ~ l  3 

to Any ObjeA. . ,  

turn:d round upon its Center",, and going' pretty fiiff, w o d  8 itand 

adety ; but I f i G d  &mi?ra@ f l m e ~ r e  

fnib'd TVbaf 
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fence veryflarp) appears a droac/,blgnt, and very irregdar end j not refem- 
bling a Cone, as is imagin’d, but oiiely x piece of a tapering body, with a 
great part ofthe top remov’d, or deficient. The Points of Pins are yet 
more blunt, and the Points of the mofi curious Mntlpnatital Jnfburnents 
do very feldome arrive at fo great n iharpnefs ; how much therefore can 
be built upon dem6nfiraticns made onely by the produaions of the Ru- 
ler and CompaiTes, he will be better able to confider that fhall but view 
th& points and lines with a Micr@ope. 

int be commoidy accounted the iharpefi (whence 
Ts the jharpnefs of a pointthe moftjiperlatiueb, we 
e) yet the Mcr@ope can afford us hundreds of In- 
thourand times fiarper : Lich as thofe ofthe hairs, 

and briJ?{u, and claws of multitudes of I*jas j the thorn$ , or crook, or 
rSairx of leuvex, and other Cma11 vegetables ; nay, the ends of thejtirjg of 
fmaU paraVe/$ipedr of ~ m z a n t h ~  , and d ~ m e ~  pl~mo/itm j of many of 
which, tbop h the Points are lo harp as not to be viilblc, though view’d 
with a ~ i c ~ $ b p  (which magnifies the ObjcQ, in bulk, above a million of 
times) yet I doubt not, but were we able prrrLTjcd$ to make 1Microfiopes 
according to the tbeoy of them, we might find hills, and dales,and pores, 
and i fuhcient bredth, or expanfion, give all thofe parts elbow-room, 
even in the blunt top of the very Point ofany ofthefe lo very fiarp bodies. 
For certainly the qmntitjc or extenGon of any body may be D~u@& in in- 

But to proceed: The Image we have here exhibited in the 
firit Figure, was the top of a fmall and very fharp Needle, w 
point a a nevertheleh sppear’d through the %zcroj?ope abo 
quarter of an inch broad, not round nor flat but irregd@ and tm- 

esen j 6 that it feem’d to have been big enough to have afforded a 
huqdred armed Mites room enough to be mng’d by each other without 
rrndan ering the breaking one anothers necks, by being thrhit off on ei- 

fmooth,could not neverthe]& hide a multitude ofholcs and firatclics and 
ruggedneffes from being dikovcr’d by the Mzcrofrope to inveil it, feverat 
ofwhich inequalities (as A,B,C, kern’d boles made by fome final1 Ipccks of 

j and I) fome adventijiow body, that ituck very clofe to it> were cd- 

fidje the relt that roughen the furface, were onely fo many marks of 
the rudenefs and bunglin of  AT^. So miaccurate is it, in 311 its prod&- 
ons, even in thok which F eem moil neat, that i f  cxmin’d with 313 orgall 
more acute then that by which they were made, rhe more we Tce oftheir 
Jhape, the lefs appearance will thcre be of their loauiy .- whereas in the 
works of Ndtgpc, the deepeft Uiikcvcries ihew us the great& Excellcn- &. An evident Argument, that he that was the Author of all the6 
things, wl?s no other then omnipotent. j being able to include as great a va+ 
&ty ofparts and contrivances in the yet fmalleit Difcernablc Point, as 
thofe vafter bodies (which comparatively are called alfo Points) fi1cll 3 s  

the earth, sjl~, or Planets. Nor need it fecm itrange that thc Earth it felf 
may be by anA*&gze call’d a!Phyfical Point:For as its I>ody,t!1op1~ now 

f9 

finitwm, though perhaps \not the matter. I ‘  

ther fi f e. The furface of which, though appearing to the naked eye very 
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.- 
Obferv. I I. Of the E&e f a  Raqr. 

eit Edge hath the fame kind of affinity to the fharpefi poiH# 
as a line hath to apoint in Mathematicks j and therefore 

this, may very roperly be annexed to the for- 

Micr@ope, and there we may ob- 
of Ihapcs, except what it fiodd be. 

one, I could not find that any part of 
but it appear’d a rou h filrhce of a 

a pretty thick Knife. Nor is’t likely that it: 
fince as we jufinow fhew’d that a point ap- 

line fhould be a paralelogram. 
fecond Figure(which reprefents a part ofthe 

of an inch long of a Razor well fet) I fo plac’d it 
&the light,thar there appear’d a refleAion from 

by the white line /I b c de$ In which you may 
harper then elkwhere about A, to be indent- 
broader and thicker about c, and unequal 

to be a Bo B y of a very neat and curious a- 

fide to fide, the narrowe a part not Gem- 

and rugged about e, and retty even between d b and e$ Nor. was that 
part of the Edge g /J i 4 f o fmooth as o m  would imagine fo fmooth bo- 
dies as a Hone and Oyl ihould leave it j for befides thofe multitudes of 
fuatches, which appear to have raz’d the furface g b i 4, and to croii 
each ather every way which are not half of them expreft in the Figure, 
there were &vera1 great and deep hatches, or furrows, fuch as g h and 
i 4, which made the firface yet more rugged, caus’d perhaps by fome 
finall Duft cafually falling on the Hone, or fome harder or more flinty 
part of the Hone it felf. The other part of the Razor I I, which is polifh’d 
on a grinding-fione, appear’d much rougher then the other, looking al- 
rnoft like a plow’d field, with many parallels, ridges, and furrows, and a 
cloddy, 3s ’twere, or an uneven furface : nor ihsll we wonder at the 
loughneffes of t h f e  hrfaces, fince even in the moa curious wroughe 
Glaifes far J4icro/Eepe3, and other Optical uks, I have, when the Sun has 
h n e  well on them, dikover’d their furface to be variouily raz’d or 
i;-rarched, and to confiit of an infinite of [mall broken furfaces, which rc- 
fiell the light of very various and differing colours. And indeed it. kerns 
imp&&le by Art t o h t  the fur&ce of any hard and brittle body fimt:otll, 

pNt te ,  or even the mofi curious Powder that can be made ut2 of, to 
po&fuch a body, mull confiit of little hard rough particles, and each of 
than its way, and conikqucntly leave hne kind of gutter or 

fiirrowq 
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furrow behind it. And though Nature does feem to do it terykhdilp in 
all kinds of fluid bodies, yet perhaps future obfervators may:;dXwver * 

even thck a1r0 rugged j it being very probable, as I elfewhere fieY+that 
fluid bodies are made up of finall folid particles varioufly and iirongly 
nrov’d, and  may find reafon to think there is fcarce a furface in redHB 
w d  perfeltly fmooth. The black @ot v j  n, 1 gh& to be fome [mall 

of rufi, for that I have oft obferv’d to be the manner of-the working 
ofcorrofive Juyces. To conclude, this Edge and piece of a Razar, if it 
had been really rich as it appear’d through the ~ i c r $ a p e ,  would fcarce- 
ly have ferv’d to cleave wood, much le6 to have cut off the hair of beards, 
unlefi it were after the manner that Lrtciim merrily relates ~ h w o t t  to have 
made ufe of,when with a Carpenters Axe he chop’d & + t h e  beard ofa fage 
Philofopher, whok gravity he very cautioufly fear’d would indanger the 
overfitting of his Wherry. a 

T H i s  is another produa of Art, A piece of the finefc Lawn I was abk $$; 
to get, fo curious that the threads were fcarce dikernable by the na. 

ked eye,a~ld through an ordinary AJicrujope you may perceive what 
a goodly picce of cos@ aattinx it is j what proportionable cords each of 
its threads are, being not unlike, both in ihape,and fize, the bigger a M  
coarkr kind of Jznsle fiopeym,wherewith they uhally make caller. That 
which makes the Lawn fo trankarent, is by the MzcrOJzope, nay by the 
naked eye, if attentively Viewed, plainly enough evidenced to s&he 
multitude of fquare holes which are lek between the threads, appearing 
to have much more hpk  in re&& of the intercurrent parts then is for the 
moil part left in a lattke-wiadow, which it does a little refemble, oncly 
the crofing parts arc round and not flat. 

Thefe threads that cornpore this fine contexture, though ,they ape as 
fmall asthore that confiiture the finer forts of Silks, have notwithfiandini 
nothing of their $oflie, plcaGnt,and lively rcfleLiion. Nay, I have bees 
informed both b i  the Inventor himfelf, a i d  fevcral other eye-witneffw, 
that though the tlax,out ofwhich it is made,has been (by a fingular art, of 
that excellent Perfon, and Noble Vertuofo, C h d  HoRard, brother to 
the ~ ~ 4 c  o f N U r f 0 ~ ~ ) b  cur€Oufly drefi’d and prepar’d,as to app‘ear both to 
the eye and the touch, full as Jine and asgldfie, and to receive all kinds 
OfcOlOUrS,;Is well as Sleave-Silk ; yer: when this Silken Flax is twjfied into 
threads, j t  quite lofeth its former luoer, and becQmes as plain.andbafi 
a thread to look on, as one o f  the fame bignefi, ma& ~ f c o m ~ ~ n F ~ a x ~  

The reafon of which odd Phenofimm kerns no otller then th23 j that 
though the cilrioufly dreft Flax has its parts fa exce&n$y h a l l ,  as to- 
equa]]ize, if not to be much fmaller then the clew Qfthe Sllk-*oh, eTp& 
cially in thinncfi, yet the differences between the figures of the coniti-‘ 
tuting filanl<nts are fo great, and their fibfiances [o various, that Mere= 

C thok 
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&&‘of the&Zk arc fial!,romd, baud, tr&armt, and to their bigneti 
p p r t i o & l y  jhf, fo as each filament prefcrves its proper FigHre, and 
confequentl its vivid rej?eaion intire, thouph twilted into a thread, if 
not too har j &of& of Flax arefl;t$, limber,Softer,and b tranfiarent, 2nd 
in twsing jao  a thread they jclyn,and lie fo ~10k toget cr,as to lok their 
own, and deltroy each others particular reflcQic?ns. There Gems there- 
fore three Particulars very requifite to make the fo dreft Flax appear Silk 
,jfU vph {pun into threads. Firft, that the fubitance of it kould be 
mademre clear and tranfiarent, Flax retaining in it a kind ofopacating 

, or yellow j and the parrs of the whiteft kind I have yet obferv’d 
&&the &fim&qe appearing white, like flaw’d Horn or rather 
rben,clear, like clear Horn OF GlaTs. Next that, the filaments hould each 
o f t h a  be romded, if that could be donqwhich yet is not fo very necef- 
fary, if the firfi be perform’d, and this third, which is, that each of the 
finall filaments beyfeed; for though they be Guare, or flat, provided 
they be tran&arent. and fiiff, much the Cdmc appearances mufi nccefEwily 
follow. Now, b u g h  I have not yet made trial, yet I doubt not, but that 
bath thefe prc@-k may be alfo h h ’ d  upon the Ffax,and perhaps too 
by one and the fame Expedient, which Come trials may quiclily inform any 
b g e t ~ o ~  attempter Oe; who. from the d e  and profit of fuch an Invention, 

find %knt ar ument to be prompted to fuch Inquiries. AS for 
&e Itemcity of thelfubance of Flax, out of which the thread is made, it 

much inferdour to that of Silk, the one being a uegetdle, the 
othel; an atiiimal fubltance. And whether it proceed from the better COW 

c&on, or the more homogeneous confitution of allinrnl itbfiances 
h v e  thfe of uegejablcs, I do not here determine j yet fine 1 ge 
m a l l y  find, tki-t mgefiable fubftances do not equalize the tenacity of ani- 
mal, mr tkfe the twacity of fome purified mineral fibfiatlcaj I am 
vuyapt,tathink, that the #enaiy of bodies does not proceed from the 
hdmws,orhuo&d paxricles, as the @icwcgn$, and fome modern ?‘bib@- 
phers have imagin’d ; but fiom the more ex& congrniv of the confti- 
ment parts, which are contiguous to each other, and To bulky, as not to 
be feparated, or fhatter’d, by any h a l l  pulls or concuflion of 
bema _I 

I f  1 

ObTerv, I V. Of fine waledsik, or l a f i g .  
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Pig, a. 

Here are but few Jrt@cial things that are worth obkrving a 
T j C i i c r o j h p c  j and therefore I @all @eak but briefly concerning them. 
For the Produaions of art are fuch rude mif-ihapen things, that when 
view’d with a Micr@ope,there is little clfe obfervable,but their deformity, 
The moll curious Carvings appearing no better then tho6 rude R Z @ ~  
Images we find mention’d in P~rchas,  where three notches at the e1ld of a 
Stick, fiood for a face. And the moft fmooth and burnith’d furfaces appear 
moilrough and unpoljht : SO that my firfi Reaibn why Tihall add but a 
few obfervations of them, is, their millhapen form i and the next, is their 
ufelefinefi, For why fhould we trouble our fdvesh the examiqation of 
that form or ihape (which is all we arc able to reach with a &itr@ope) 
which we know was defign’d for no higher a uk, then what we Were able 
to view with orir naked eye? Why ihould we endeavour to ’dikover 
myfieries in that which has no fuch thing in it ? And like Rabbins find out: 
CabaIf$k, and (enigmds in the Figure, and placing of Letters, where no 
fuch thing lies hid : whereas in natwalforrns t here are fome io fmall, and 
16 curious,and their dclign’d bufinek io far remov’d beyond the reach of 
our fight,that the more we magnify the obje&t, the more excellencies and 
myfieries do appear j And the more we dikover the imperfcAions of our 
fides, and the Omnipotency and Infinite PerfeEtions of the great Crea- 
tour. I ihall therefore onely add one or two Obrervations more of 
cia1 things, and then come to the Treaty concerning fuch matters 4s are 
the Produtlions of a more curious Workman. One of thek,fhall be that 
of a piece of water‘d Silk, reprefented in the fecond Fi urc of the third 

the long way of the StufF,and c D the broad way. This Stuff, it‘ the right 
fide of it be looked upon, appears to the naked eye, all ovcr fo waved, 
undulated, or grain’d, with a curious, though irregular variety of brj h- 
ter and darker parts, that it adds no fmall gracefulneti to the OlorS o i! it. 
It is fo known a propriety, that it needs but little explicatiorybut it is ob- 
krvable, which perhaps every one has not confidered, that?-thofe parts 
which appear the darker part ofthe wave, in one poiition tb the light, in 
another appears the lighter,md the contrary ;and by this means the undu- 
lations b ~ o m e  tranfient, and in a continual change,according as the pow 
fition of the parts in ref e& of the incident beams of light is varied. The 

it even with his naked eye, will be obvious enough. Rut  e that obferves 
it with a MicroJkpe, may more eafily perceive what this P r o t w  is, and 
how it comes to change its h p e .  He may very eafily perceive, that it. 
peds onely from the variety of the ReJeaionr of light, which is caus’d 

varioL1s pap Of the Particles, or little protuberant parts ofthe 
thread that compofe the furface j and that theft. parts of the waves that 

appear 

scbeme,asit appear’d through the leafr magnifying Cla ig s. A B. fignifying 

R rearon of which odd p K gnomena, to one that has but dili ently examin’d 

y 
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manifefi to difcern the imprefions upcn the& wales, left by thoE that: 
were prefi upon them,which lyin not exaflly parallel with thcm,but a lit- 

which the other wales did lie paralleljthey are fo variou$,and irregular- 
1 cr-as'd that being put into that fhape when wet,and kept To till they be 
Jrie, they To fet each others threads, that the Moldings rcmain almofi as 
longas the Stuff lafis. 

Hence it may appear to any one that attentively confiders the Figure, 
why the parts of the wale @, a, a, a, a, d ,  fiould appear bright j and why 
the parts 6, b, b, b, bJ 6, ihould appear fhadotved, or dark; why fame, as 
d,d,d,d,d,d, ihould appear partly light,and partly dark : the varieties of 
which refleEtions and fhadows are the only caufe ofthe appearance ofwa- 
tering in Silks, or any other kind of Stuffs. 

From the variety of refleBion, may alfo be deduc'd the caufe why a 
fmall breez or gale of wind ruffling the furface of a fmooth water, makes 
it appear black j as alfo,on the other fide, why the fmoothing or burnifi.. 
ing the furface ofwhitened Silver makes it look black j and multitudes of 
other phanomena might hereby be folvYd J which are too many to be here 
infified on. 

tle athwart them , as is denote $ by the lines 0 4 0  000,gh: gh,gB, betwectl 

Obferv. VI. Ofl;.all GlaF Canes, 

Hat I might be fitisfi'd, whether it were not pofible to make an T Artgccial pore asJma.4 as m y  Natural I had yet found, I made fie* 
vera1 attemps with finall Slap pipes, melted in the flame of a Lamp, and 
then veryficldedy drawn out into a great length. And, by that meanr, 
without much difficulty, I was able to draw come almofi 3 s  fmall as a 
Cobweb, which yet, with the MicroJope, I could plainly perceive to be 
peforated, both by looking on the endr of it, and by looking on it againp 
the light j which was much the ea/ier may to determine whether it were 
folid or perforated j for, taking a final1 pipe of la6, and clofing one 

I cGuXd, by this means, very eafily find what was the nlfferzng u$e@ of a 
/"olzd and a pevforated piece of glafi ; and fo eafily diltinguiih, without 
feeing either end, whether any cy/in&r of glafi I look'd on, were a j l i d  
p k ,  or a ho47w cane. And by this means,I could alfo prekntly judge of 
any fmall filament of glafi, whether it were holow or not, which would 
have been exceeding tedious to examine b looking on the end. And 

vers other particulars related in this Book, which would have been no 
eafie task to h a y  determined meerly by the more common way cf look- 
in on, Or viewing the ObjeB. For, If we confider firfi, the veryfdiat 
,i& wherewith the objelk is enlightened, whence many particles ap- 
pear opacoHls, which when more enljghtned, appear very trazjarent, 6 
that 1 wag fain to determine its trdnjdrenr3, by one gla6, and its texture 
by another Next, the unmnnagea6len$ of mofi ObjeEZ's, by reifon 

O f  

end of it, then filling it hFfidofwater, and hol 8;. ing it agairzz the light, 

many hch like ways I was fain tomake u P e of, in theexamining of di- 
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cluded within any of the other Liquors(by which recited Li4uors,rngy be 
plainly enough reprerented the four PerypaktjcalElente~ts, and the More 
fubtil m b e r  above all.) From this property’tis, thnt a drop of @der doe$ 
not mingle with, or vaniih into ~ i r ,  but is driven (by t h n t  Fluid eqklaQ 
protruding it OR every tide) and forc’t into 3s little a fpatc as it can pop 
fibly be contained in, namely: into a Round G / u ~ &  So likewife a litL 
tle Air blown under the mzter, is tlnited or thlrifi into a Bnbtle by the 
ambient water. And a parcel of a,Uic/+Iuer enclokd with Air, water: 
or dmof i  any other Liqtlor, is urmcd into a romd Ball. 

many others as are wholly included within a hetero eneous fluid, are 
not exa6fk of 8 SpberiraZFigrire (feeing that if caufed 1 y thefe Principles 
only, it could be of no other) mufi proceed from fome other kindof 
peflilre againit the two oppofite flatted fides. This rsdventitio#s or acci~ 
Aentalprq$~t.e may roceed from diver$ carts ,  nnd accordingly mufi di. 
ve$$& tile Figure o F the incJudd heterogeneous fluid : For fixing that  a 
body may be included either with a fluid only, or only with a iolid , or 
partly with a fluid, and partly with a folid, or partly with one fluid, and 
partly with another j there will be found a very grcat variety of the ter4 
ininatin $faces, much differing from a Sphericcll, according to the vari- 

dies. I 

Which Properties may in general be deduced from two heads, 9Uiz;. 
Motion, and Rea. For, either this Globular Figure is altered by a naj~t- 
rdIMotion, fuch as is Gravity j or a violent, fuch as is any accidcntnl ~ a o t i o z  
of the fluids, as we fee in the mind ruffling up the water,and thepHr]jngs 
of Streanes, andfoaming of GatarrdtlZs, atid the like. Or thirdly, .By the 
a@, FirmneJ? and Stabifzty of the ambient solzd. For if the including 
solid be of an angtrlur or any other irregdati Form, the included $&id will 
be near of the Zz4e,as a Piatqot full ot‘watcr,or a 3lu&r. full of Air. And 
next, if the including or included fluid have a greater gravity one than 
aiiother,then will the glubnlar Form be deprefi into an El/lptico-Spherical: 
AS if, for exam le, we fuppofe the Circle A C D, in thefowrth FigHre, 
to  reprefenr a 11p rop of mter,  g@cl@ver, or the like, included with the 
*Air or the like which hppofrng there were no grauitS. at all in either of 
the @id$, or that the cotitnitzed and containiq were of the finte mejgbt, 
would be eqPra4 compreEf into an exaaly .i”phericaj body ( the ambient 
fluid forcing e p a l h  apainfi every fide ofit. ) But Cuppoling either a 
greatergrativ in the included , by rcafon whereof the parts of: it bein 
pe~t from A towards8, and t h e ~ b  the whole put illto motion , an 
that motion being hindred by the re ? fidnce of thefibjaceat parts of 
ambient, theglobdar Figure 2 D B c will be depr$ into the ~lliptico‘ 
;rPBericdj, E G F H. For the fide A is detradd to E by the Gr&@, and 
B to F by the re&nce of the fubjacent medium : md therefore c mUft 
neceffarily be thr& to G; and Or elk, filppofing a gr@terSrawi- 
t;V in the by who& more then Ordinarypr{$&re agahfi the under 
iide of the inclddcd globule j B will be forced to F ,  and by its r$I$altrce clif‘ 

E the 

Now thexaufe why all the f c included Fluids, newly mentioned, or a$ 

ous refi a ance or preffurc that belongs to each of there encompaiiing bo. 

5 

to 



themotion aJwdrdJ, the fide A will be ’&Pre/2 to  E, and therefore C being 
thrufi to G and D to H j the globBlar F11SUre by this means a l b  will be 
made an ,Ef~j*ticO$ber~Cd!e Next if a fluid be includcdpartb with one, 
and part& with another fluid, it will be found to be fllaped djve$y, ac- 
cording to the proportion of the gravity and inrongruif3, of tile 3jrtidf 
one to another : As in theficod Figure, let the upper ncim be Air,& 
middle L k? N 0 becommonoyl, the lowcr 0 0 0 beJrater, the o g  
will be form’d, not into a&hericd Figure , fuch as is reprefentcd by the 
prjckd Line, but into fuchaFigure as L M N 0, whole [ide L N 
will be of a ff atter EllipticdFigure, by reafon of the great difproportion 
between the Gravity of 0,d and Air, and the fide L 0 M of a rounder, 
becauk of the fmaller difference between the weight of OJ! and water. 
Laitly,Thcglobular Figure will be changed,if the r l 7 m h ~ t  be PartlyfHjd 
and artly solid. And here the termination of the incornpaired frujd tOl 
war B s the incompafing is fhap’d according to the proportion of the con- 
gruity or incongruity of the $wid.r to thcj l idf  , and of the gravity and 
incongruity of thcfnidr one to another. As hippofe the fubjacent me- 
digm that hinders an included fluids dekent,be a u/zd , as let K I, in the 

parcel 0frHnnin.g Merctlr3, j the fide G F H will be more Ratted, ac- 
cording to the proportion of the incongruity of the Afercqt  and ~ i r  to 
the wood,and of thegravity of Mercwy and Air one to another j The fide 
G E H will likewik be a littlemore depreit by reabn the fubjacenc 
partsare now at refi,which were before in motion. 

Orfirther in thethirclF&we, let A I L I> reprefcnt an includingfi- 
lid medium of a cylindrical fhape ( as fuppok a fniall G l d j  y a p  ) Let 
F G E M M reprerent a contain’d jMd, as Water; this towards the bot- 
tom and fides, is figured according to the concavity of the .- Eut its 
upper Ssrrface, ( whichby reabn of its gravity, ( not confidering a t  311 
the Air above it, and To neither the CongrLlity OT incongruity of either of 
them to the Glal;: ) ihould be terminated by part of a sphere whok dia- 
meter ihould be the hme with that of the earth, which to our fenfe would 
appear a firaight Line, 3s F G E, Or which by reafon of its having a 
greater congruity to Glafi than Air has, ( not contidering its Gravity ) 
would be thruit into a concave sphere, as C H B, whore diameter would 
be the fame with that oE the concavity of the Veil el : ) Its upper Surface, 
T fiy, by reahn of its having a greater gravity then the Air, and having 
likewife a reater congruity to GlaG then the Air has, is terminated, by a 

conforms itGI6 and adheres to the Clafi, and contiitutes as it were one 
containing body with it, and therefore lhould thrull the contained Air on 
that fide it touches it,into aSphericalFigure, :is B Ei C, but the motion of 
Gravity deprefing a little the Corners B and C, rcduces it into the afore- 
faid Figure C K B. NOW that it is the greater congruity of one ofthe 
two rontigMo3/rjhid.r,then of the other,to the containing jXd,that caufis 
the &arating firfaces to be thus or thus figured : h d  that it is Ilot be- 
caufe this or that figurated firface is more proper, natural, or peculiar to 

fottrtb Figure, reprefent the fmooth ruperficies o 4 a Table j E G F H, a 

concave E l  P; Z~tico~hericalFigure, as C K B. For by its congruity it cafily 

one 





There may be added as many more , as the Experimenter &all think fit, 
with holes continually decreafing by known quantities, fo far as his fin&$ 
are able to help him j I fay, ib far, betcaufe there may be made Pipes 
h a l l  that it will be impofible to perceive the perfoTation with ones nad 
ked eye,though by the help of a Micrujbpe, it may eafily enough be per- 
ceived : Nay, I have made a Pipe perforated from end to end, To h a l l ,  
that with my naked eye I could very hardly fee the body of it, inhrnuch 
that I have been able to knit it up into a knot without breaking : And 
more accurately examining one with my Mcr@ope, I found it not To big 
as a fixteenth part of one of the fmakr hairs o f  my head which was of 
the fmaller and finer fort of hair, fo that fixteen of there Pipes bound fig’ 
got-wife together, would but have equalized one hgle  hair j how Cia11 
therefore muft its perforation be? ?t appearing to me through the ~ c r a .  
$ope to be a proportiollably tbick-Jded Pipe. 

TO proceed then, for the trial of the Experiment, the Experimenter 
mufi place the3iube A B, perpendicular, and fill the Pipe F ( cemented in. 
to the hole E .) with water, but leave the brdlle C full of Air, and thed 
gently pouring in water into the Pipe A B, he mull  obferve diligently 
how high thewater will riiein it beforeit protrude the bHbbleof Air C, 
through the narrow paflage of F, and denote exaaly the height of the 
Cyliflder of water then cementing in a fecond Pipe as G, and filling it 
with water j he may proceed ;1s with the former, denotin likewife the 

the pafige of G, the like may he do with the next Pipe,and the next,&$ 
as far as he isable : then comparing the feveral hex hts of the ~yylinde~J, 

Ving due regard to the Cylinders of water in the h a l l  rider) it will be 
e r y  eafie determine, what force is requiiite to prefi the Air in- 
to fuch and && R hole, Or ( to apply it to ourprefent experiment ) 

how 

height of  the Cylinder of water, able to protrude the b ~ b b  f e C t h o u  h 

with the feveral holes through which each cylinder 2 id force the air (ha.. 
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ter will take up no more room then 45. of the frdh. Or r&ptrocaiiy 
45 pints of falt-water weigh as much as 46 of freih. 

J 3 to g p: suppofmg therefore G €3 M to repreknt the Sea, and F I the height of 
&he Mountain above the Superficies of the Sea, F M a Cavern in the 
~ ~ h ,  beginning at the bottom of the Sea, and terminated at the fop of 

Mountain, L M the Sand at the bottom, through which the Ward 
is as it were ftrained , as that the fiefher parts are onjy permitred to 
tranfude,and the faline kept back j if therefore the proportion 0f.G 
to F ha be as 45 t046, then may the Cylinder of Salt-water G M make 
the Cylinder of Frefh-water to rife as high as E, and to run over a t  ,N, 
z cannot here ftand to examine or conhte their Opinion , who make the 
depth of the Sea, below its Superficies , to be no more pe~pendic~ula~~y 
rneafured then the height of the Mountains above it: TIS enough for 
me to fay, there is no one of thok that have aflirted it , have exyerimen- 
tally known the perpendicular of either ; nor fhall I here determlne,whe- 
ther there may not be many other cauGs of the kparation of the fr& 
water from the Glt , as perhaps fome parts of the Earth through which it 
is tap&, may contain a Salt, that mixing and uniting with the Sea-falt, 
may precipitate it j much after the fame manner as the Alkalizate and 
~ c j d  srth mix and precipitate each other in the preparation of rmfa- 
rum VititrioJatmt. I know nor alfo whether the exceeding cold ( that 
mufi neceirarily be) at the bottom of the Water, may not help towards 
this kparation for we find, that warm Water is able to diff6Iuc and 
contain more Salt , then the fame cold j infomuch that Brines firon Iy 
impregnated by heat, if let cool, do fu%r much of their Salt to h b  P ide 
and cryftalIize about the bottom and fides. 1 know not alro d d i e r  
the exceeding prefiiire of the parts of the Water one sgaiiift allother, 
may not keep the Salt from defmnding to the very bottom, as finding 
little or no room to infirt it k l f  between thok parts potrudedfo viw 
lenrly together , or e]ik queeze it upwads into the fiiperiour partsof the 
Sea, where it may more eafily obtain room for it kif, amongit the parts 
of the Water , by rearon that there is more heat and lefi preflitre. TO 
this Opinion, 1 was fornewhat the more induced by the relations f haw 
met with in Ceographicaiwiiters, of drawing frefi Water from the bot- 
tom of thesea', which is &It above. I mnnot now f i n d  to examine, 
whether this natural perpetual motion may not artificially be imirated : 
Nor can Ifiand to anfwrr the Obje&ions which may be made againfi this 
my Suppofition : As, Firlt., How it  comes to pafs,t,rhat there are tometinics 
filt Springs m ~ h  hi her then the Superficies of the Water? And, Sc- 
condlp,Why Springs fo nor run faiter and IIuwcs, according to the vary- 
ing height made of' the Cylinder of Sen-water, by thc ebbingand flow- 
bg of the Sea ? 

faline Tinawe near the Superficies of the Earrh, by pnfing thro~lgh 
fomefalt Mine/, or elle many of the faline parrs of the Sea may be l q t  
back, though not all. 

Atid 

gut I found the proportion of Brine to fkk Water to be 

As the Firf?, In fhort, I fry, rhe freh Water may receive agi1j11 
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Having therefore fhewn the reaton of the motion of any float towards 
the fides, the reafon of the hcurfion of any two floating t>odies will en& 
ly appear : For the rifing of the water againlic the ii&s of either of 
tbern,is an Argument fufficient,to ihew the preffure of the Air to be there 
lefi,then it is further from it,where it is not 6 much elevated j and there- 
fore the reafon of the motion of the other toward i t ,  will be the &me as 
gowards the fide of the Glak j only here from the fime rearon , they are 
mutually moved toward each other whereas the fide of the Glafs in the 
former remains fixt. If a16 you gently fill the Jar fo full with water, 
that the water isprotlsbermt above the fides, the fim piece of Cork that 
befoae did hafien towards the fides, does now fly from it 3s fafi towards 
the middle of the Superficies; the reafbn of which will be found no 0- 

ther then this, that the preKure of the Air is fironger againfi the fides of 
the Superficies G and H, then againfi the middle I ; for fince, as 1 fiewed 
before, the-Principle of congruit would make the terminating Sllr&qce 

a % atement of the waters prerure outwards, by the contrary indeavour 
of its gravity j it follows that the pregure in the middle muit be le6 then 
on the ildes j and therefore the confecution will be the hfne as in the 
former. It is very odd to one that confiders not the rcabn of it , to fee 
two floating bodies of wood to approach each other,as though they wcre 
indued with fome magnetics1 vigour j which brings into my nlind wllat I 
formerly tried with a piece of Cork or filch like body, which I To order- 
ed, that by putting a little flick into the Lime water, one parr of the faid 
Cork would approach and make toward the fiick, whereas anothet 
would dikede and fly away,nay it would have a kind of verticity , To as 
that if the & water (as I may To fpeak) cf the Cork were placed to- 
wards the itic t , if Iet alone, it would inftantly turn its appropriate Pole 
toward it,and then run a-tilt at it:and this was done only by taking a dry 
Cork, and wetting one fide of it with one fmall itroak j for b this means 

ry tide of it that was dry, and therefore the greatefi prcflure of the Air, 
being near thok fides caufed it either to chafe away,or e lk  to fly off 'fom 
any other floating body, whereas that fide only, agninfi which the watcr 
afcended, was thereby able to attrab. 

It remains only, that I fiould determine how high the Water or other 
Liquor may by this means be raikd iii a fmaller Pipe above the Superfi- 
cies of that without i t ,  and at .what height it may be fiiitained : But to 
determine.tbis, will be exceeding djficul t, unlrh I could certaillly know 
how much of the Airs preflure is taken off * by the fmalnefi of fuch and 
fuch a Pjp%and whether it may be wholly taken offithat is,whether thera 

be a hole or pore fo f i l l ,  into which Air could not at all enter, 
water might with its whole force j forwerc there filch. , tis mani- 

fee that the water might rice in it to fome fiv,c OT IIX and tbirty Englik 
voo; high, 1 know not,whether the capillary Pipes in the bodies of Gll;ill 
~ ~ ~ ~ ~ , ~ l ~ i ~ h  we call theit Il.lcroJI.opicalpores,may not be hch J wile- 
ther the congrujty of the fides of' d~ Pore mpy,oot yet draw the \ .  juyce 

even 

3* 

S herical , and that the flatting o ty  ,the Surface in the middle is from the 

gently putting it upon the water, it would deprefi the fuper x cies on eve+ 

> *  



. M I c R o G R A P H I  A. 



by Come ha11 heterogeneous agil part of the Water, or Air, or Quick. 
filver, which appears like a bubble, and by its jumbling to and fro there is 
made way for the beterogeneo#.f to obtrude it felf between the 
G]afi and either of the other Fluids, the Gravity of Bercapyprecipitates 
it downward with' very great vioknce j and if the Veffel that holds the 
refiagnating Mermv be convenient, the Nercwy will for a time vibrate ta 
and fro with very large reciprocations, and at lafi will Pemain kept up by 
the Frefiire of the external Air at the height of Deer thirty inches. And 
whereas it may be objeaed, that it cannot be, that the meer irnbodyjng 
of the ather between there bodies can be the caufe,fince the Ether ha- 
ving a free paffage alwayes , both through the Pores of the GlaG , and 
zhrough thofe of rhe Fluids, there is no reafon why it ibould not make a 
feparation at all times whilfr: it remaim fuTpended, as when it is violently 
difijoyned by a hog. To this I anfwer , That though the Ether p a a s  
between the Particles, that is, through the Pores of bodies, Co as that any 
chafme or fepsration being made, it has infinite paflages to admit its en- 
try into it, yet fuch is the t e n d  or attra&ive virtue of Congruity, that 
till it be overcome by the rneer Krength of Gravity, or by a hog aflifting 
that Conatus of Gravity, or by an agil Particle, that is like a leaver a@ 
tated by the a t b e r  j and thereby the parts of the congruous fibfiances 
are fe .arated fo far afunder , that the firength of congruity is fo far wea- 
kene B ,as not to be able to reunite them, the parts to be taken hold ofbea 
ing removed out of the attraliive Sphere, 3s I may fo fpeak, of the ccn- 
gruity j fucli, I fiy, is the tenacity of congruity, <hat it retains and holds 
the alniofi contiguous Particles of the Fluid, and hffkrs them not to be 
ieparated, till by meer force that attractive or retentive faculty be over- 
come : But the feeparation being once made beyond the Sphere of the 
attraaive activity of congruity, that virtue becomes of no effeQ ar a]], 
but the mercwy freely falls downwards till it meet with a refiltance from 
the preffure of the ambient Air, able to refifi its gravity, and keep it for- 
ced up in the Pipe to the height of about thirty inches. 

Thus have r gently raikd a Steel penddm by a Loaditone to a great 
Angle,till by thefiaking of my hand I have chanced to make a fepara- 
tion between them, which is no fooner made, but as if the Loaditone had 
retained no attra&tive virtue, the Pcnddum moves freely from it towards 
the other fide. So vafia difference is there between the attrdiivevir. 
twof the lMagnetwhen it a&s upon a contiguous and upon a disjaync-d 
body: and much more niuit there be between the attraRive virtues of 
coagrllity upon a contiguous and disjoyned bcdy 3 and in truth the attra- 
&ive vjrtue is fo lircle upon a body djsjoyned, that though I have with 3 
Micrt$qe obferved very diligently, whether there were any extraordi- 
nai-yprotlrberance on the fide of a drop of water that was exceeding neer 

the end of a green fiick, but did not touch it, I could not perceive the 
learn thou h I found, that as foon as ever it toucht it the whole drop 

pre i: ently unite it felf with it j fo that it feemi an abblute COrl- 
ta i l  isreq ujfite to the exercifing of the tenacious faculty of co~~gruity. 

0tTel.V. 



Here GluJ D ~ o p  are fmall (parcels of Codr& green GlaG t a b  out of T the Pot5 that contaitl the ~ e t d  ( as they call it) in fulion, tippn the 
end of an Iron Pipe ; and being exceeding hot, and thereby of a kind df 
ff uggich fluid Cohhfience, are fuffered to drop from thence into a Bdcket 
of cold Water, and in it to lye till they be grown fenfibly cold.- ' ' ' ' 

lftdg of the 

ers j which I had 110 P ooner done .J then the whdlk bidk of the dfufi flew 
violetltly, with a very brisk noire, into mtrltirudesuf-fmall pieces, fbmc of 
which were as fmall as duft, though in fome there here remaiiiing pieces 
pretty large,without n11y flaw at all,and others vepy much flaw'd, ,which 
by rubbiap; between OIWS fingers was eafily reduced to dufi j the6 di- 
@erred every way To violently , that fome of them pierced my skill, 11 
could not find,either with my naked Eyepr a lMjcroJI.ope, that any of the 
broken pieces were of a re ular figtirepor any one like another, but for 

ched. 
The ends of others of tlicfe drops I nikt off whilR a11 the bodies and 

ends of them lay buried under the watet,which, like the former, ffew 
to pieces with as brisk a noire, and 3s firong a motion. 

Others of the& I tried to break, by grinding away the bIu& end, and 
though I took a feemingly good one, and had ground away n'eer two 
thirds of the Ball, yet would it not fly to pieces, but now and then fame 
fmall ringsof it would h a p  and fl off, not without a brisk noifc and 

ly branched or creared, which was e~fily dikoverable by the Miwo/lcope. 
This drop,after I had thus ground it, without at a!l impairing the remnant 
that was not round away, I cauGd to fly immediately all into rand uporf 
the nipping o %- the very tip of its ilender end, 

Another of there drops I began to grind away at the hailer end , bur 
had not worn away on the fione above a quarter of an inch before t b  
whole drop flew with a brisk crack into find or h a l l  duft 
it have held fo long had there not been a little flaw in the piece that I 
ground away, as I afterwards found. 

Several others of thefi! drops I covered Over with a thin but very tu f f  
skin of ~CthyocoZX~, which being ver tough and very tranfparent,tvas the 

di t,I by, f i e r i1  of there drops In t h ~  tranfparent Glue whilfi hqt and 
d b h g  them to hang by a firing tied about the end ofthem till they 
were cold, and the skin pretty tough 5 then wrapping all the body ofthe 

G drop 

Some of there I broke in the open air, by $a? 
fmall Rem with my fin ers, others by cruihing It. WI @%JOE Ply- 

the moft part thok that i aw'd off in large pieces were prettily bran- 

quick motion,leaving the Surface o t! the drop d ~ n c e  it flew very pretti- 

nor 

mofi convenient fubftaiice for the Y e . ' W I S  that I could imagine, having 





’ Nor is this kind of Grain, 9s I may call it, peculkir to Ghfi drops thus 
quenched for ( not to mention cqcra-l)oncs,  and divers other fila$- 
cb@ef and lMinerals , which I have often taken notice of to be in. the 
very fame manner flaked or grained, with a kind of Pith in themiddle 3 
I have obkrved the fabe in all manner of cnft Iron , e$ecially the COm- 
fir hrt, fuch as Stoves, and Furnaces, and Backs, and Pots are made of: 
For upon the breaking of m y  of thofe Subfiances it is obvious t b  Ob- 
krve , how from the out-fides towards the middle there is a k i d  Of 
Radiation 01: Grain much refembling this of the Glafs-drop; but this 
Grain is moil confpicuous in Iron-bullets , if they be broken : the fame 
Phanomem may De produced by cafting regztlw of ~ntintony into 
nBullet-mold, as alfo with GIG of Antimony, or with alrnofi any fich 
kind of ?‘itr@ fiI;J;”.nce, either calt inro a cold Mold or poured into 
Water. 

Others of th& Drops 1 heat red hot in the fire,and then fufered them 
to cool by degrees. And there I found to have quite lofi all their phi- 
eating or flyingquality, as alfo their hard, brittle and fpringy texture j 
and to emerge of a much fofter temper, and much eafier to be brokenor 
inapt with ones fingerjbut its firong and brittle quality was quite deitroy- 
ed , and it feemed much of the fame confiftence with other green Gldi 
well nealed in the Oven. 

The Figure and bignefi of there for the moil part was the iime with 
that of the Figure Z j that is,all the furface of them was Very fmooth and 
polifht,and for the moft part round , hit very ru ged or knobbed abaut 
11, and all the length of the fiem was here an% there pitted or flatted, 
About D, which &at the upper part of the drop under rhat fide ofthe 
item which is concave, there ufually was made Tome one or more little 
Hillocks or Prominences. The drop it felf, before I t  be broken,appears 
very tran$arent, and towards the middle of it, to be very full of fmall 
Bubbles, of fome kind of aerial fibfiance, whkh by the refraaion of the 
outward furface appear much bigger then really they are; and this may 
be in good part removed, by putting the drop under the Curface of clear 
Water, for by that means moft part of the refiaqlon of the convex Sup 
face of the drop is defiroyed , and the bubblTs Wlll appear much Cmdler. 
And this, by the by, minds me of the appearing magnitude of the dpep  
twe of the iris, orpztjpilof the eye, which though I t  appear, and be there- 
fore judged very large , is yet not above a quarter of the bignefs it ap- 
pears of3 by the lenticular refratlion of the Cornea. 

The caulk ofall which Pbt~omena I imagine to be no other &pn this, 
That the Parts of the Glafi being by the excefivc heat of the fire kept 
off and fieparated one from another, 2nd thereby put into a kind of ilugd 
gi& fluid confifietice , are fuffered to drop off with that heat or agitgtlon 
remaining in them, into cold Water 5 by which meam the outfide of the 
drop are prefently cool’d and crtt/3ed 3 and arc thereby made of a hofe 
texture,bec;l& the parts of it have 1lOt time to fettle themldves leifurely 
together , alld fo to lie very d@fe together : And the: innermofi parts of 
the drop, retaining ftjll much of their former hcat and agitations, remain 

G 2  of 
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of a loofe texture alSo,and,accordinp; as the cold itrikes inwards fioa the 
bottom and fides, are quenched, PSl t  were, and hade rigid in that very 
pofiure wherein the cold finds them. being 
already hardened , will not hffer the parts to firink any mre from the 

Surface inward j and though it ihrink a little by redon of the 
fmalj parcels of fome Aerial rubfiances difperfed through the matter 
the elafs, yet that is not necr fo much as it appears as I jurt now hint- 
ed ;) nor if it were,would it be fufficient for to confolidste and condenre 
the body of CIa6 into a fzf and ClOk fexfwe, after it had been 6 ex- 
Eeffively rarified by the heat of the glafi-Ftirnace. 

But that there may be itch an expanlion of' rhe aerial rubfiance con- 
tained in thofc little 'b/ebbJ or bubbles in the body of the drop, this fol- 
lowing Experiment will make moreevident. 

Take a fmall Clafs-Cane about a foot long , Gal UP one end of it bep 
mcticalb,thenput in a very fmall bubble of GI&, almofiof thefhape of 
an EGnceviol with the open mouth towards the Ceded end 5. then draw 
our the other end of the Pi e very fmall,and fill the whole Cylinder with 

fie Air in the bubble be in good part rarified and driven out , then by 
fucking at the fmalling Pipe, more of the Air or vapours in the bubble 
may he fuck'd Out ,  fo that it may fink to thebottom j when it is cunk to 
the bottom,in the flame of a Candle,or Lamp,nip up the flender Pipe and 
let it cool : whereupon it is obvious to obkrve, firit, that  the Water by 
degrees will fubiide and fhrink into much lei; room ; Next, that the Air 
or vapours in the ClaG will expand thernfelvcs To, as to buoy up the little 
Glafi : Thirdly, that 311 about the infide of the GI&-pipe there will ap 
pear an infinite number of rmd1 bubbles,which :LS the Water grows colder 
and colder will fwell bigger and bigger, and many of them buoy them- 
klves UP and break at the top. 

From thisn$eding of the heat in GlaG drops,that is, by the quenching 
or cooling Irradiations propagated from the Surface u wards and in- 
wards, by the lines C T, C T, D T, E, 6 c .  the bub 5 les in the drop 
have room to expand themfelvcz; a little, and the parts ofthe Clals con- 
Era& thernfelves j but this operation being too quick for the iluggifh parts 
of the Glak, the contraEtion is performed very unequally and irregularly, 
and thereby the Particles of the Gla6 are bent, fome one way, and 6me 
another yet fo as that moit of them draw towards the Pith or middle 
TEE E, or rather 6 o m  that outward : To that they cannot extricatc or 
unbend themhlves, till fome part of T E E E be broken and loofcoed, 
far all the parts about that arc placed in the manner of an Arch, and fo 
ti11 their hold at: T E E E be lookned they cannot fly afunder, but up- 
hold,,and fielter, and fix each other much like the fianes is a Vault, 
where each fione does concurre to the fiability of the whole Fabrick, 
and no one fione can be taken away but the whole Arch faIls.And where. 
fwvcr any of thok radiatingwedp DT D, &e. arc removed, which 
are the cQmpOnent parts of this ArchJhc whole Fabrick prekntly falls to 

pit-ccs 5 

For the parts of the 

water, then fit this Tube g y the Fire till the Water begin to boy1 , and 



cold: 
Secondly5 That the parts of the drop da fuffer a twofold contra9 

&ion. 
Thirdly , That the dropping or quenching the glowing metal it1 the 

Water makes of a hard, fpringing, and rarified texture. 
Fourthly That there 1s a flcxion or fotce remaining upon the parts 

of the Glak thus quenched, from Which they indcavour to extricate 
t hemre1 ves. 

Fifthly, 'That the Fabrick of the drop, that is able to hinder the part$ 
from extricating themfelves, is m d o p  to that of an Arch. 

Sixthly, That the fuddcn flying afunder of the parts proc!eed$ aorn 
their @hgineG. 

Seventlily, That a gradual heating ind tooling does anneal or reduce 
the parts of Glafi to a texture that is more b o k 3  and caiilier to be bro4 
ken, but not fo brittle. 



This is very manifefi b the fialedTbermometers, which I have, by feve* 

made fame with items above four foot long , in which the expanding Lk 
quo‘ would fo far vary+ to be very neer the very top in the heat of Sum* 
mer, and prety neer the bottom at the CoIdeit. time of thewinter. The 
Stems 1 ufe for them are very thick,firaight,and even Pipes of Gla6,with 
a very fmaIf perforation , and both the head and body I have made on 
purpok at  the GlaTs-houG of the l ime metal whereof the Pipes are 
drawn : the6  I can eafily in the flame of a tamp, urged with the blafi of 
a pair of Bellows, Gal and clok together, To as to remain very firm,.ciofe 
and even j by this means I joyn on the body firfk,and then fill both It  and 
a part of the item, proportionate to the length of the fiem and thi  
warmth of the k a k n  Ifdl it in.with the beit reltitied Spirit of wise high- 
Iy ting’a! with the lovely colour of Carheneel, which I deepen the more 
by pouring kmc drops of common spirit of ~ j m  2 which muit not be 
too well reQified , becaufe it will be apt to make the Liquor to curdle 
and flick in the rmall perforation of the item. This Li uor I have upon 

more knfibly affe&ed with the variations ofheat and cold then other more 
fegmatick and ponderous Liquors, and as capable of receivjng a deep 
tin&cure, and keepin any Liquor whatfoever j and ( which makes 

known. When have thus filled it,I can very ealily in thef0rernention.l 
ed flame of a La 

Then, for gra B uating the em, I fix that for the beginning of my di- 
vifion where the furface of the liquor in the fiem remains when the 
ball is placed in common diitilled water, that is To cold that it jufk begins 
to freeze and Ihoot into flakes; and that mark I fix at a convenient place 
of the fiem, to make it  capable of exhibiting vcry man degrees ofcold, 

both above and below this (which I mark with a [o] or nought) I place 
according to the Degrees of Expanfion, or Contradfion of the Li uor it1 
proportion to the bulk it had when it indur’d the newly mention’l fieez- 
ing cold. And this may be very eafil and accurately enough done by 

or Silver, A B C of the figure 2 j the Diameter A B of whok cavity 
Jet be about two inches, and the depth B C the kme j let cach end be 
cover’d with a fl at and fmooth plate of the fame fubftance, clofely foder’d 
on, and in the midfi of the upper cwcr make a pretty large hole E F, 
about the bignek of a fifth part of thc Diameter of the other 5 into this 
fafien very well with cement a itraight and even Cylindrical pipe ofCIaTs, 
E F G H, the Diameter of whok cavity let be exaAly one tenth of the 
Diameter of the greater Cylinder. Let this pipe be mark‘d at G W with 
a Djamant, fo that G from E ma be diitant jufi two inches, or the fime 
height with that of the cavity ofYthe greater Cylinder, then djvjde the 
len& E G cxa&ly into 10 parts, fo the capacity Of the hollow of each 
of the& divjlions will be a& parr of the capacity of the greater Cylin- 

der. 

ral tryals, at lafi broug B t to a great certainty and tenderne6 : for I have 

tryal found the moit tender of any fpirituous Liquor,an 1 rho& are much 

it yet more accepta ‘i, le is not 1ubjeEt to be frozen by any cold yet 

real and jo n on the head of it. 
ity d 

below that which is requifite to freeze water : the re K of my divifions, 

thls following way 5 Prepare a CyIin C K  rical veffel of very thin pIate Brafs 
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ICuppofi proceeds parrly from the Waters unequally cooling #and rep 
f-q the parts of the drop 3 and partly from the CelflcontraGing or Y u b F  
ding quality; of the Cubfiance of the ‘Glafi : For-the vehemetlcy of the 
heat of the drop caufes fuch fiidden motions and bubbles in the cold WP 
ter,that forne parts of ihe Water bear more forcibly a’gainfi one part theJ) 
againfianother , and confequently do more fiiddenly cool thofe parts to 
which they are contiguous. 

Glafies with a hot Iron. For jn that Experiment the rop of the Iron 
heats, and thereby rarifies the parts of the Glat that lie juii before the 
crack, whence each of thofe agitated parts indeavouring to expand its 
felf and et elbow-room, thrufis off all the refk of the contiguous parts, 
and con P tquently promotes the crack that was before begun. 

A Third Argument may be drawn from the way of producing a crack 
,in a hound piece or plate of Glafi, which is done two wayes, either Fir& 
by fuddenly heating a piece of Glafs in one place more then in another. 
And by this means CbymiJ)x ufually cut off the nccks of Glafi-bodies, 

’ by two kinds of Initruments , either by a lowing hot round Iron-Ring, 
which ‘uit incornpailks the place that is to Be cut, or elre by a sxlphwr’d 
Theekwhich is often wound about the place where the feparation is to 
be made,and then fired. Or  Secondly,A GlaG mayybe cracked by cooling 
it fuddenly in any place with Water, or the like, after it has been all lek 
furely and gradually heated very hot. Both which Pbmonrena feem m3- 
nifefily to proceed from the expattjon and contra&ion of the parts of 
the GlaG , which is alfo made more probable by this circumfiance which 
I have obkrved , that a piece of common window-glaG bein heated in 

firit crack fall into pieces,whcreas if the Plate has been gradually heated 
very hot, and a drop of cold Water and the like be ut on the mid- 

ately. 
A Fourrh Argument may be ldrawn from this Experiment j Take 3 

Glah-pi~c!, and fit into it a folid flick of GlaTs, fo as it will but jufi be mu- 
ved in it., Then by degrees hear them whilit they are! one within anoc 
ther,and they will grow’fiiffer, but when they are again cold,rhey will be 
aseafie to be turned as before. This ExFanfion of GlaG is more ma& 

two ends or krews of a Lath,that it ma but jufi eaiily turn,and that the 
very ends of it may be jufr touchr and i! ufieined thereby j then applying 
the flame of the Candle to the middle of it, and heating it hot, yon will 
prefently find the Glak to ftick very fafion thofe points, and not without 
much difficulty to be convertible on them, before that by removing the 
fiamefora while from it, it be fuffered to cool, anden y ou will find it 

eealje to be turned round as a t  the firit. 
F~~~ all which Ex eriments it is very evident -, that all tho& Bodies, 

Gderslble 

A Second Argument may be drawn from the Experiment of cutting ’ 

the middle very ciddenly with a live Coal or hot Iron,doer u P ually at  the 

dle of it, it only flaws it, but does not break it a P under immedi- 

fefc in this Ex criment. 
I Take: a fiic K of GlaG of a confiderable lengthpd fit it fo between the 

and particularly Gla P S, fuffers Expanfion by Heat, and thar a very con- 
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ded in thofe bubbles, by the lofing of their agitation, by thedecrede of the 
Heat,lofc mofi part oftheir Spring and Expanfive power;it follows (the 
with&awjng.ofthe heat being very Cudden) that the parts myfi be left in 2 
*vefy loef&Texture, and by‘ r c a f h  of the implication of the parts one about 
vabother,which from their fluggjhnes and glutinoufneis I fu pore to be much 

low, I fay, chat the parts will hold each other very ftron ly together,and in- 
dc2vour to.draw each other neerer together, and con P equently their Tex- 
*re m& be very hard and fii& but very much rarified. 

And this will make probable my next Pofition, That tbep4rj.r oftheGl& 
&re mder a &ad oftenzon or$’exwre,oat of’wbicb they indeavoar t o  extricate and 
fjee&mtt/ver,and thereby all the parts draw towards the Center or middle, 
and would, if the outward parts would give way, 3s they do when the Out- 
ward parts cool leifbrely (as in baking of Claiks) contraQ the bulk of the 
dro into a much le6 compafi. For lince:as I prc;ved beforvhe Internal parts 
oft f: c drop, when fluid,were of a very rarified ?’exture:and,as it were,tos’d 
open like a Lock of Woo1,and if they were fuffered leifurely to cool, would 
be again prefi, as it were,clofe together: And iince that the heat,which kept 
them bended and open, is removed and yet the parts not fuffered to get as 
Deer together as they naturally would; It follows,that the Particles remain 
under a kind of te@oM and flexure and confequently have an iiideavour to 
free themklves from that bending and di e*@=, which they do, as foon as 

.the parts are nealed into another pofiure, 
And this will make my next Pofition probable,tliattbepartr oftbeGhJ drops 

are contipated together ilz the form of an ArcrS,and cannot any where yield or 
be drawn inwards,rill by the removing of fome one part of i t[as it happens ia 
the removing one ofthe itones of an Arch)the whole Fabrick is fhatter’d,and 
falls to pieces,and each of the Springs is left at liberty,Cuddenly to extricate it 
felf: fir fince 1 have made it probable,that the intecnal parts of the Glnk have 
a contra€tive power inwards, and the external parts are incapable,of fuch a 
Coatra&tion,and the figure of it being rphericaljit follows,that the ruperficial 
parts mufi bear againfi each other, and keep one another from bcing con- 
dens’d into a k& room, in the fame manner as the fiones of an Arch conduce 
to the upholding each other in that Figure.And this is madc more probable 
by another Experiment which was communicated to me by an excellent Pcr- 
fon,who& extraordinary Abilities in all kind of Knowledg, efpeciall y in that 
ofNatural things,and his generous Di@ofition in communicating,incouraged 
me to have recourfe to him on many occalions. The Experiment was this 
Small Glafi+balls 5 about the bigneii of that repreknted in the P;iSm &. j 
would,u onrubblng OF fcratchrng the inward Surface, fly all infundcr, wit11 
a pretty Erisk n0ii-k j whereas neither before nor after the inlier Surfice had 
been thus fcratcht, did there appear any flaw or crack. And putting the pic- 

thofe broken ones together again, the flaws ap eared mL,cll 
‘ee Of One Of of the black lines on the Figure, 6, Thcfe Bal P s were fma1l after &e manner 
but . exeeeding thick bubblesof GlaCs , which being crack‘d offfrom the 
~ # ~ # ) ~ j Q ~ , ~ h i l f i  very hot andfo fuffcr@d to cool without neaIing them in 

thc 

after theifilaaner of the fticks in a Thorn-bufh,or a Lock 0 P WOoljIt will fol- 

either ihe tip be broken, or as foon as d y a leifurely heating and cooling, 

3 









And in profecution of this Experimenthaving taken the filin s of Iron 
and Steel, and with the point of a Knife cafi them through the 8 ame of a 
Candle , 1 obferved where fame COnfPlCUOUS fhining Particles fell , atid 
looking 0r1 them withmy rn’crfmpe, 1 f h l d  them to be nothing e lk  
but fu& round Globules, as 1 formerly found the Sparks firuck from the 
Steel by a h o k e  to be, only a little bigger j and fiakin together all the 
filings that had fallen upon the fieet of Paper underneat\, and obrerving 
them with the Mjtr$opc: I found a reat number of final1 Globules, fuch 

cd untoucht, and rough filings or chips of Iron. So that, it Gems, Iron 
doe3 contain a very comb~+@ble filphzreom Body, which is, in all likeli- 
hood, one of the caufes ofthis Phcenot.m~on , and which may be perhaps 
ver much concerned in the bufineii of its hardening and tempering of 
which bmewhat is fiid in the Defcription of MN/iov’-gla/j. 

SO that, the6  things confidered, we need not trollbkour felves to find 
out what kind of Pores they are, both in the Flint and Steel, that contain 
the Atow$ offire, nor how thofe ~ t o n z s  come to be hindred from run- 
nin all O u t  , when a dorc or paGge in their Pores is made by the coil’ 
cb if Ion : nor need we trouble Our idves to examine by what Z‘rumethem 
the Element of Fire comes to be fetch down from above the Regions of 
the Air, in what Cells or Boxes it is kept, and what Epimetheptf lets it go ; 
Nor to confider what it is that caufes fo great a conflux of the atomical 
Particles of Fire,which are raid to fly to a flaming Body, like Vultures or 

great pudder. 
conceive, fir& 

let fall red or 

next to it firit : Nor Cecondl , is this lait more difficult to be explicated, 

unreAified Aqltafortis mould when it is put in a great heat, be there 
diirolved by it, and not before j which Hypoth$s is more largely explica- 
ted in the Defcription of Charcoal. TO conclude, we fee by thisrll- 
fiance, how much Experiments may e o n d m  to the regulating of P C J ~ L O -  

@bicalnotiottr; For if the molt Acute Des Cartes had applied himre][ 
experimentally to have examined what rubfiance it was that caufcd that 
fiining of the falling Sparks itruck from a Flint and a Steel, 1 he would 
certainly have a little altered his Hyjo tbg~ ,  and we: kould have found, 
that h i s  Ingenious Principles would have admitted a very plnuiible Ex- 
plication of this Pbmzo1irrc~oz ; whereas by not examining CO fir as he 
mi ht , he has fet down an Explication which Experiment do’s contra- 
d i k  

But before I leave this Defcription, I muit not for et to take notice of 
the  lobular form into which each of there is m o b  curinufly formed, 

. And this phdnomenon, as I have elfewhere more Jar ely hewn, proceeds 
from a p p r i e t y  which belongs to all kinds of h i d  Bodies n1c)re or 
lefs,and is calllfed by the Incongruity of the Ambient and included Fluid, 
which co that  they squire, as neer as is 

pofijblc, 
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as the former, though there were a1 ig 0 many of the parts that had remain4 

Y 

Eagles to a putrifying Carcafi, and there to make 
Since we have nothing more difficult in this 
as to the kindling of Tinder, then how a 
glowing hot upon a heap of Small-coal , 
then that a Body, as Silver Y or Infiance, put into a weak iMenJfrwmz, as 

and modulates each other 
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Sixthly, That any Iron may, in a very little time, be caJe bdrdned, a s  
the Trades-men call it, by cafing the iron to be llardned with clay, and 
putting between the clay and k0n a good quantity of a mixture of Urine, 
soot, and Ho$s So@ (all which comein great quantities of Sa- 
line bodies) and then putting the cafe into a good hong fire, and keep- 
ing it in a confiderable degree of heat for a good white, and afterwards 
heating, and uenching or coohg it fuddenly in cold water. 

become ver hard and brittle. And thence ariks the pretty ~ h ~ n o m e ~ ~  

place. , 
Eighthly, That thok metals which are not fo apt to vitrifie, do not ac- 

quire any hardneh by quenching in water, 3s Silver, Gold, &C. 

Thefe confiderations premis’d, will, I fuppok, make way for the more 
ea& reception ofthis following Explication ofthe P h m m w a  ofhardned 
and temper’d Steel. That Stecl is a fibfiance made OW of Iron, by means 
ofa certain proportionate YitrFcatian of ieveral parts, which are fo cu- 
rioufly and proportionately mixt with the more tough and unalter’d parts 
of the Iron, thar when by the great heat of the fire this vjtrjfy’d iub- 
fiance- is melted, and conGquently rarrfy’d, and thereby the pores of 
the Iron are more open, if then by means of dipping it in cold water it 
be fuddenly cold, and the parts hardned, that is, ftay’d in that fime de- 
gree of Expat@@ they were in when hot, the parts become very hard 
and brittle, and that upon the Gme account almoflas Cia11 parcels of 
gla6 quenched in water grow brittle, which we have already cxplicat- 
ed. If after this the piece ofSteel be held in fome convenient hcqt i l l  by 
degreestertain colours appear upon the furface of the brightned metal, 
the very hard and brittle tone of the metal, hy degrees relaxes and bc- 
comes much more tough and fofi; namely, the aQion of thc heat docs 
by degrees loofen the parts of the Steel that were before fircached or fit 
atilt as it were, and fiayed open by each other, whereby they become 
relaxed and fet at liberty, whence Tome of the more brittle interjacent 
parts arc thrufi out and melted into a thin skin on the furface ofthc Steel, 
which from no colour increafes to a deep PurpIc, and To onward by there 
gradations or confec:utions, Wbite, reflow, Orange, Minimz, Scarlet, PnrFle, 
Bhv,Watchet, &c. and the parts within are more ConvenientIy, and pro- 
portionately mixt j and To they gradually f-$fide into a texture which 
js much better propartion’d and cfokr joyn d, whence that rigidneff e 
of arts ceafes, and the parts begill to acqulrc their former dd7if- 
ne P f. 

Ncw,that ’tis nothing but the vitrify’d metal thatfiicks upon the furfacc 
ofthe colour’d body, is evident firom this, that lfby any means it 

ed and rubb’d oqthe petal underneath it is white and c1ear;and if it be 
er in the fire; fo as to increafe to a confiderable thickne6, i t  
lows, be beaten offin flakes. This is further confirm’d by this 

]Rep lonf 
” a p Y  ob ebable, that that IrGn or Steel will keep longer from r u h g  whjch 
is covered with this vitrifp’d cak 2 Thus a16 Lead will, by degrees, be 
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Seventhly, 4 hat all kind ofvitrify’d fubfianccs,by being hddenly cool’d, 

of the Gla iy s Drops, which I have already further explained in irs own 
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And that this is m,uq, .qpt onely in We, but in cvqy Ray t b t  ~ W S  to 

the confiitution of the Privar Iris j nay, in everybay, that fuffers only 

b u  pre+qly fee &&dent, if we repeat the Cartgaff  $diem?, men- 
tbQed jp the .tenth SeEfjon of the qighth cbupier of h;s Meteors, where 

scktm. 6, E F g N P .in the third Figure is one of the Rays of the Primary Iris, 
Fig. 3. twice re@a&ed at F and N, and o ~ e ~  refletked at: K by the furface of the 

water-bal\. Fa, hrfk it is evident, that: K Ti and BN are equal, bacaufe 
6 N b h g  @he refleQed part of K F they have both the 6 m e  inclination 
on the farface K that is the angles F K T, and N K V  made by the two 
~ a .  s and the Tangent of K arc equa1,whicb is evident by the Laws of rc- 
Styi e on j whence it will follow alfo, F b t  K N has the hme indination QD 
the furface N, or the Tangent of it X N that the Ray K F has to the fur- 
face F, OT the Tangent of' it F y, whence it muit neceGrily follow,that 
the refrafiions at F and N are equal, that  is, K F E and KN P are equal- 
Wow, that the furface N is by the refleaion a t  K made parallel to the fur- 
face at F, i s  evident from the principles of refieEtion j for refleaion bein 
nothin but an inverting of the Rays$ we re-invertthe Ray KN P, a? 
make t a e &me inclinations below the line T K V rhat it has above, it 1 1 1 1  

moft &dent that K H the inverfe Qf K N will be the continuation of 
fhe fine F g ,  an)d that L I the iuverfe of 0 X is parallel tQ F Y. And 
H M the 'inverk of N P is Parallel to E F fbr the angle K E1 I is equal 
to K N 0 which is equal to K F Y, and the angle KH M is equal to K N P 
which is equal to K F E which was to be prov'd. 

SO that according to the above mentioned Cart$a# principles thcrc 
fiodd be generated no colour at  all in a Ball of Water or GIaG by two 
refraaions and one refieaion, which does hold moil true indeed, if the 
furfaces bc plain, as may be experimented with auy kind of p r ihc  where 
the two refratking furfaces are equally iaclin'd to the refleQing 3 but in 
this the Phmmana are quite othcrwik. 

Thc cad2 therefore of the generation of c o l ~ u r  mull not be what ~ e s  
Cartes afigns, namely, a certain rotation of the Globztlz dvrei,which arc 
the particles which he fuppofes to confiitutc the Pel/prc.rd medinm, But 
h e w h a t  elfe, perhaps what we have lately fuppofed, and fliall by and 
by further prokcUte and explain. 

But,Firfi I crave leave to propound fame other difficulties of his, 
notwitmanding exceedingly ingenious *Pot@$, which 1 plainly confek 
to me reem fuch j and Ehofe are, 

Firfi, if that light be (as is affirmed, D@t- capo I. 5.8.) not 6 pro- 
perly a moth'as an a&ion or propeniion to motion, f cannot conccivc 
how the e e can come to be-fenfjble of the a~rticig of a Cfobde, which ig 

not 6,~ cannot conceive how it can communicate its rotation, or circular 
motion to the line ofthe Gldzlles between the drop and the eye. It can- 
not be by means of every ones turning the next before: him j for if&, then 
onely a11 the Globrrler that are in the odd places rnuft be turned the fidme 

two rdmgjs , and  one, r<e& E: clon,bythe furf;rcs acthe. rpund body, we 

$ 

enerate c r  In a drop of Rain, perhaps a mile off from ir. For that  cfohtrfe is 8 90t carryad to the eye according to his formerly recited Principle; and jF 
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pulre a t is after refie&ion propagated by c 4 c d,  equally remote &om 
each other with a 6,  + r5 d arc either of 
them equal to ct n, as is alfo c ~7 but the body A E being tran$arent,a 
part of the light of this Kay is refra8ed in the furfke A J3, and propa- 
gated by g Z 4.16 to the furface E F, whence it is reff c&tcd and refi;l&cd 
again by the furface A B O  SO that after two refraQions and one refleaion, 
there is propagated a kind of fainter Ray e m n A  whore pulk is 11ot on- 
1 weaker by rearon of the two refrad5ons in the furface A 13, but Gy rea- 
&n of the time fpent in palling and repafling between the two furfiices 
A B and E F, ef which is this fainter or weaker pulG cOnleS behind the 
puli2 c d ; fo that hereby (the furfaces AB, and E F being fo neer toge- 
ther, that the eye cannot d@iminate them from one) this confus’d or 
duplicated pulfe, whore firongefi part precedes, and whore weakeft fol- 
lows, does produce on the Retina (or the optick nerve that covers the 
bottom of the eye) the fenhtion ofa relow. 

And fecondly, this Tellow will appear To much the deeper, by how 
much the further back towards the middle between c d and d the Tpu- 
rious pulfe ef is remov’d, as in 2 where the t’urface B C bein , further 

will make an impreifion on the eye of a Red. 
But thirdly, if the two refleaing furfacesbe yet further rcmov’d ahln- 

der (as in 3 C D and E F are) then will the weaker pulfe be farr 
behind, that it will be more then half the difiance between c d and cd. 
And in this cafe it will rather feem to precede the following itronger 
pulik, then to follow the preceding one, arid confequently a will be 
generated. And when the weaker pulfe is jurt in the middle beween two 
firong ones, then is a deep and lovely Pwrple generated j but when the 
Weaker pulfe ef is very neer to c d, then is there generated a Green, 
which will be bher, oryeflower, accordirlg as the approximate weak pulk 
does precede or follow the itronger. 

Now fourthly, ifthe thicker Plate chance to be clefi: into two thinner 
Plates, as C D F E is divided into two Nates b the furface G H then 

C D, G H, and EF, there will be generated feveral compounded or mixt 
colours, which will be very differing, according as the proportion be- 
tween the thicknefles of thofi two divided Plites c D B G, and G H F E 
are varied. 

And fifthly, if there furfaces C D and F E are further remov’d afi,in&r, 
the weaker pulfe will yet lagg behind much further, and not onely bc 
cgjncirlent. with rhe fecond, c d, but lagg behind that alfo, and that fo 
much the more, by how much the thicker the Plate be j To that  by de- 
grees it will be coincident with the third c d backward aI6,  and by dc- 
reeS as the Plate grows thicker with a fourth, a d  fo onward to a fi& 

$xth,>kventh, or eig.hth; TO that ifthere be a thin tranfparent body,t& 
from the greatcfi thinners requiiite to produce COIOU1’S, does, in the man- 
ner of a Wedge& degrees grow to the grearefi thicknefi that a Plate can 
be of,to exhibit 3 colour by the rdkeion OfLight from fuch a body,there 

hall 

6,  f0 that ‘ S c ,  Or b 

remov’d fiom E F, the weaker pulfe ef will be nearer to the mir I; dle, and 

8 

from the compofition arifing from the three re Hy e&ions in the furfaces 
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mofi all kinds of Pwples, and many hrts of Greem, both there colours 
confifiing ofmixt colours j for if we fuppofe A and A in the ninth Figure7 
to reprefent two pulfes of clear light, which follow each other at a con* 
venient &fiance, A A, each of which has a fiuriows pulfe preceding it, as 
3 B, which makes a HNe,and another following it, as C C, which makes8 
Red, the one caus’d by tinging particles that have a greater refrattion,the 
other by others that have a le6 refrabink quality then the li uor or 
MenJtrxum in which there are diffolv’d, whatfoever liquor does 4r o alter 
the refra&ion of the one, without altering that of the other part of the 
h g ’ d  liquor, mufi needs very much alter the colour of the liquor j for 
ifthe refraaion of the dflilvent be increas’d, ahd the refra&ion of the 
tinging particles not altered, then will the preceding J#rjOgJ pulfe be 
kortned or ilopt, and not out-run the clear pulfe fo much j TO &at B 
will become E E, and the Hrrc be clilxted, whereas the other Juriorf 
pulk which follows will be made to lagg much more, and be further be. 
hind A A than before, and C C will become ff, and fo the TeUow of 
Red will be heightned. 

A Saline liquor thereforqmixt with another ting’d liquor,may alter the 
colour of it feveral ways, either by altering the refraaion of the liquor in 
which the colour Cwims : or iecondly by varying the refraaion of the CO* 
loured particles, by unicing more intimately either with fome particular 
rerp@Ies of the tinging body, or with all of them, according as it has8 
congr~ity to fome more eipecially, or to all alike : or thirdly, by unitin 
and interweaving it [elf with fome other body that is already joyn’ 
with the tinging particles, with which fubfiance it may have a coagrztiv, 
though it have very little with the particles themfelves : or fourthly, it: 
may alter the colour of a ting’d liquor by difijoyning certain particles 
which were before united with the tinging particles, which though they 
were fomewhat congrwoxts to thei’e particles, have yet a greater congrzriv 
with the newly injks’d Saline men/rg#m. It may likewife alter the co- 
lour by further diflolving the tinging hbitance into fmaller and rmaller 
particles, and h di/Nting the colour j or by uniting Gveralpartzcler togeH 
tkcr 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 there Principles applied , may be tAde our 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 in the no- 
tzoh of colour, or in the fippos’d produ&ion,but is very conceivable, and 
may be poable. 

The greatefi diKculty that I find againfi this Hypotb+, is, that there 
feem to be more difiin& colours then two, that is, then Yellow and Blue, 
This ObjeEtion is grounded on this rearon, that there are f&reral Reds, 
which&/141ed, make not a Saffron Or pale Yellow, and therefore Red or 
Scarlet reems to be a third colour difiin& from a deep degree of yellow, 

T~ which I anfwer, that Saffron affords US a deep Scarlet tin&ure which 
may be di[&ed into as pale 1 Y d Q W  as any, either by making a w&& To- 

lution 

% 

3 
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And this 1 find generally in mofi Metalline colours, that thoueh they 
conGfi of parts fo excgedingly fmall,yet are they very deep1 ting d,theY 
being fo ponderous, and having rich a multitude ofterre R rial partides 
throng’d into a little room j fo that ’tis difficult to find an particle tranf. 
parent or refembling a pretious bone, though not imp0 ay ible j for I have 
dkrv’d divers hch fiining and reklendent colours intermixt with the 
particles of cinnabcr, both natural and artificial, before it hath been 
ground and broken or flaw’d into Yermilzon .- As I have alfo in orpinten?? 
Red-bad, and B$, which makes me fuppok, that thore met&ne coloUrs 
are by rinding, not onely broken and feparated a h a l l y  into fmaW 
pieces, f u t  that they are alto flaw’d and brured ,whence they, for the 
moit part,becomc opacow,like Raw’d Cryfid or Gla&,&. But for st/pallJ 
and vtwdit~re~, I have been able with a Micr&ope to perceive their par‘ 
tides very many of them trankarent. 
Now, that the others a16 may be tranfpare% though they do nor ap‘ 

pearfo to the Micr@ope,rnay be made probable by this Experiment : that 
if you take amme2 that is almoit opacous, and grind it very well OD 
a p o q ~ b y y ,  or serpentine, the fmall particles will by rearon of their flaw55 
appear perfe&tly opaco~s j and that ’tis the flaws that produce this 
cm)eP; p a y  bc ar ued fiom this, that particles of the fame Amnzel much 
thicker I f  unflnwJ%wiIl appear fornewhat tranfpsrent even to the eye5 
and 6ozn this  TO, that the molt tranfparcnt and clear Cryfin], ifheated 
in the fire, and then luddenly quenched, fo that it be all over flaw’d, 
will appear opdcotss and white. 

And that the particles of Betalline colours are tran@arent,may be argu. 
ed yet hrther from this,that the Cryftals,or ~Ztriolr ot all Metals,are tranp 
parent, which fince they confiit of metalline as well as Saline particIesr 
thok metalhe ones mufi be tranfparent, which is yet further confirm’d 
from this, that they have for the mofi part, appropriate colours j fo the 
vitriolof Gold is Yellow 3 ofCopper,Blue,and Cometimes Greenj of Iron, 
green ; ofTinn and Lead, a pale White j of Silver+ pale Blue, &c. 

And next,the sehtion of all Metals into men/lZrNnms are much the Came 
with the vitriols, or Cryfials. It kerns therefore very robable, that 
tho& colours which are made by theprec+tatiotl of tho P e particles out 
of the me$rNwms by tranfparent precipitating liquors thould be tranfea’ 
rent alfo. Thus Gold precipitates with oyl ofTmtar, orSpirit of Urine ind 
to a brown Yellow, Copper with f hit of Wine into a ~ t l c ~ u ~  blue, 

fufitrious Authour l larely mention’d hews in his 40. Experiment) preciji. 
#ate$ with oyl of ~art.ar per ddiq?&m, into an Orange colour’d preci- 
itate j nor is it leG probable, that the cdciflation of thofe Vitriols by P the fire,fhould have their particles tranfparent : ’T’hus Saccarwlt SatHrai, 

or the  itr rid of Lead by calcinatio~t becomes 3 deep Orange-colour’d 
winilctlr, which is a kind of precipitution by ibme Salt which proceeds frofl 
&e fire Common Vitriol calczn’d, yields a dcep Brown Red, &‘., 

Athird Argument, that the particles of Metals are tranf@rent,is, t b t  
bei% C ~ ~ ~ j ~ ’ ~ ,  and melted with Gl.6, they tinge tht Glafiwith tran+a- 

rent, 

which retains its tran@parency. A P elution offublimate (as the fame 11. 
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Blues may be dilutecl,as Smalt and B$ i and Il.la/tictlt,which is Yellow,ma 
be made more faint : And even Yerfldim it felf may,’,by too much grinbl 
ing, be brought to the colour of Red-lead, which is but an Orange colour, 
which is confe‘eit by all tO be very much U ~ O I I  the Yellow. Now, though 
perhaps fornewhat of this diluting of Yermiliorr by overmuch grinding 
may be attributed to the Grinditone, or muller, for that fome of their 

tS may be worn off 2nd mixt with the colour, yet there feems not ve- 
uch, for I have done it on a Serpenthe-fione with a muller made of a Par 

rY pebble, and yet obfcrv’d the fame effeCt follow. 
And fecondly, as to the other of thefe operations on c&urs, that is, 

the deepning of them, Limners and Painters colours are for the mofi parr 
alro uncapable. For they being for the moa part epacoli~ j and that Opa- 
co+& as I faid before, proceeding from the particles, being very much 
flaw’d, unleIi we were able to joyn and re-unite thohi flaw’dparticles 
again into one piece, we ilia11 not be able to deepen the colour, which 
fince we are unable to do with moit of the colours which are by Painters 
accounted opacom, we are therefore unable to  deepen them by adding 
more of the Cime kind. 

But becaufe all thofe upacotls colours have two kinds of beams or Rays 
refleaed from them,that is,Rayr mting’d,which are onely refielied from 
&e outward furface, without at  all penetrating of the body.and tiiig’d 
Rays which are reffelted from the inward iurfaces or flawsd after they 
have fuffkr’d a two-fold refiatlion j and bccauk that rranfparent Ijqu~rs 
mixt with filch corpr$les, do,for the mofi part, take off the fosrner kind 
ofreffe&ion j therefore thefe colours mixt with Water or Oyl, appear* 
much deeper than when dry,for mofi part ofthat white refleGion fiom the 
outward furface is remov’d. Nay, fome of thek colours are ver 

they may perhaps get between thofe two laws, and To confequently joyn 
two or more of thofi flaw’d pieces rogcther j but this happens but in a 

Now, to kew that all this is notgratis d i @ ~ m ,  I kall fit down Tome 
Experiments which do manifefi thefe things to be probable and likely, 
which I have here dcliver’d. 

For, firit, if you take any ting’d liquor wh?tlbever, efpecially if it be 
pretty deeply ting’d, and by any meanswork It into a froth& congeries 
of that froth fhall feeern an opacous body, and appear of the fame colotlr, 
but much whiter than that of the liquor out of which it is made. For the 
abundance of reflettions of the Rays a ainft furfaces of the bubbles 

that little or no light can pars through, and confequently the froth ap- 

deepned by the mixture with fome tranf arent liquor, and that l ecauk much 

1 very few. 

of which the froth conlifis, does fo o s ten rebound the Rays backwards, 
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ver lovely PHrJle. 
$0 which may be added their Black and White, which the alb 

ufually call colours, of each of which they have feveral kindq r uch as 
Bone Black-, made of luory burnt in a clofe Veal,  atid Blue Blac4, made 
of the ha11 coal of Wibom, or fome other Wood ; and C d b z s  eartfi? 
which is a kind of brown Black, &c. Their ufi121 Whites Are either ar* 
tificial or natural White Lead, the lafi of which is the b& they yet have, 
and with the mixing and tempering there colours together, are they ablt 
to make an imitatian ofany colour whatfoever : Their Reds or deep 
Yellows, they can dibte by mixing pale Yellows with them, and deepen 
their pale by mixing deeper with them j for it is not with Opacozts c0’ 
lours as it is with tranfparent, where by adding more Yellow to el lo^? 

ing White with it, and darken any colour by mixing Black, or rome datb 
and dirty colour. And in a word, moil of the colours, or colour‘d 

it is deepned, but in opacoxs dihted. They can whiten my cdour i: y mi%* 

bodies they ufi irl Limning and Painting, are fueh, as thou 
any other of their colours, they preferve their own hue, an 
fich very fmal parts di@ers’d through theother colour’d 
both, or altogether rcprefent to the eye a conzp$hrn of all 
ing unable, by reafon of their fmalncG, to diftinguiih the peculiarly cd- 
lour’d particles, but receives them as one intire compoJtutn : whereas in 
many of there, the M z c r 4 o p e  very eafily difringuiihes each of the turn- 
pounding colours dillin&, and exhibiting its own eolour. 

Thus have I by gently mixing Vermilion and B$ dry, produc’d a very 
fine Purple,or mixt colour,but looking on it with the Mcr@ope, I could 
eaGly difiinguifh both the Red and the Blue particles, which did not at 
all produce the ~ b m f d J h  of Purple. 

To firmm up all therefore in a word, I have not yet found any rdlid 
c o k ~ ’ d  body,that I have yet examin’d,perfeEtly O ~ ~ C O N J  j but thde  that 
are leaft tranfparent are Metal& and hfhmzl bodies, whofe particles gt* 
nerafly, kerningeither to be very fmah Or Ver much flaw’d, appeagr 

look‘d on with a Nicr@qe, thar have not very plainly OF circurnfiantib 
ally manifelled themkltes tranfparent. 

And itldeed, rhere feem to be fo few bodies in the world that are i# 
mjnimk opacous, tha t1  think one nay makt it a rational s e r j ,  Whether 
there be any body abfolutely thus opacoxs For I doubt not at 211 (and I 
have taken notice ofvery fnany circumfiances that make me this 
mind) that Could we very much improve the “iicroli.ope, we might be 
&le to fee all thofe bodiesvery plainb’ traflrparent, which we how 8x-e 
faih onely to ghefi a t  by circumfiances* Nay, the Qbje& Glafi+s wc 
yet makc ufe of are fuch, that  they make many tranfparent bodies rht 

cy C? 

for the moo part opacutcs, though there are Very z ew of them that I have 
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made by the comminution of greater trankarmt Cryfiahe bodies, but 
by the concretios or coagulation of Water,or fomc other fluid body, 

There are other kinds of courfer Sands, which are browner, and have 
their articlesrnuchbigger j there, view'd with a Micropope, feem much 
Eo,-,r~! and more opacous fubfiances,and mcfi ofthem ar; of fome irregu- 
larly rounded Figures j and though they feem not fo opacum as to the 
tlaked eye, yet they feem very foul and cloudy, but neither do thefe wane 
cnrioufl tranfparent, no more than they do regularly figur'd and well 
colour' cy particles, as I have often found. 

There are multitudes of other kinds of Sands, which in many particud 
Ias,plainly enough dikoverable by the J4icr@ope,differ both from there 
lafi mention'd kinds of Sands, and fiom one another : there feeming to be 
as great variety ofSands,as there is of Stones. And'as amongfi Stones &me 
are call'd precious from their excellency, fo a l b  are there Sands which 
deferve the fame Epithite for their beauty j for viewing a fmall parcel of 
EaJ-India Sand (which was given me by my highly honoured fiiend, Mr. 
Daniel CalwatY) and, iince that, another parcel, much of the fame kind, 
I found feveral of them, Loth very tradparent like precious Stones, and 
rggularly figur'd like Cryfial, Corn@ Diamants, fome Rubies, 8.c. and 
alro ting'd with very lively and deep colours, Jike R~bys ,  sapbyrs, Erne- 
v&js, &C. Thefe kinds of rands I have often found alfo in ~ngZ@ Sand. 

Enamels and Painters colours. 
It were endlcfs to defcribe the multitudes of Figures I have met with 

in there kind of minute bodies, fuch as ~~~erical,OY*l,Pyrafftirlal, Conical, 
PriJkmticaI, of each ofwhich kinds I have taken notice. 

But amongit man others, I met with none more obkrvable than this 
pretty Shell (dekri i ed in the Figwe X. of .the fifth scheme) which, 
though as it was light on by chance, deferv'd to have been omitted (I 
being unable to dire& any one to find the like) yet for its rarity was it not 
inconfiderable, ef&vially upon the account of the information it may 
afford us. For by it we have a very good infiance of the curiofity of&- 
ture in another kind of Animals which are remov'd, by reahn of their 
minutenefi,bcyond the reach ofour eyesj 6 that as there are feveral forts 
of InfeBs, as Mites, and others,b fmall as not. yet to have had any names j 
(Tome of which I lhaU afterwards defcribe) and fmall Fiihes, as Leeches 
in Vineger j and fmal ve etablcs, as Mofi, and Rofe-Leave-plants j and 
ha11 Muihroms, as moulfi: fo are there, it feeems, fmall Shel-fil? I%& 
wife, hurt fhewing her curiofity in every Tribe of &zip& @ge- 
&le/, and Minerah. 

I was trying feveraf fmall and fingle Magnif ing GlaGs, 
viewing a arcel ofwhite Sand,when I perceiv'Jgac of the g 
aap'd an8wreath*d Iike a Shell, but endeavouqing to diQie 
m naked eye,it was (0 very fmal1,that I was fain ,again to rn G L & ~  find it ; then,whileft I thuslook'd on it,"with a Piq i 
the rqfi of the g randes of Sand,and found it afterwards to appear to 
nak++yp ap ex ceeding fmall white @Qt, no bigger than the point of# 

Piti. 

And 'tis eaiie to make fuc a a counterfeit Sand with deeply ting'd GI&, 
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Hancing to break a Flint fione in pieces, T found within it a certajR C cavity all crufited over with a very pretty candied Cubfiance, fonts 
of the parts of which, upon changing the pofture of the Stane, in refpea 

m c i d e ~ t  light, exhibited a number of f i l l ,  but very vivid re* 
fleaions j and having made ufe of my Mzcr$ope, I could per&& the 
whole firfaceof that cqvity to be all befet with a multitude oflittle 
cr#aZinc or Adamantine bodies, fo curioufly ihap’d, that it afforded a 
not unpleafing objeb. 

v Having contldered,thok vivid reperclrlj?lon, of light,[ found them to be 
made partly from the plain external Curface of thefe regularly figured 
bodies (which afforded the vividrefidiom) and partly to be made 
from within the ibmewhat p e h d  body, that is,from forne furfaceof the 
body,o pofke to that fiu erficies of it which wab next the e y e  

make Experiments and Examinations of them, I provided me kp-eral 
fmall@ia of CryCtals or Diamants, found in great quantities in  cur& 
tzlall,and are therefore commonly called Corn@ Dinmanfr .t,3thefii bdnd 
very pelacid, and growing in a hollow cavity of a Rock ($3 I hive been 
fivcral times informed by thore that .have obferv’d them) inuch n f i q  thb 
fime manner as theh do in the Flint ; and having befides thdr  outward 

And L ecaufe the& bo B ies were fo fmall, that I could not well come to 

at all, And 
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refleeion dfthe light from the furface of the  air within the Bubbles,and 
vmy little to the refleAion from the hrface of the Water i t  @f: for this 
lafi r&e-+ion does not’return a qUarter”f0 many Rays, as that which is 
ml& from the furface of thc I have certainly found by a multitude 
of Obfervations and Experiments. 

The whiteners of Linflefl, Paper, Silk, ,  &c. proceeds much from the 
fame reafon, as the Il.lZc*&pe will eafily difcover ; for the Paper is made 
up of an abundance o f p e k i d  bodies, which afford a very plentiful1 re- 
jj&ion from within, that is, from the concave furface of the air c o n t i p i  
ous to its component particles j wherefore by the afiifion ofwater ,  oyl,  
Tallow,Turpentine,ec.’all thofe reflcQions are made more faint,and the 
beams of light are fuffer’d to trajea & run through the Paper more freely. 

Hence further we may learn the reafon of the whiteners of many bo- 
dies, and by what means they may be In part rnadcpelucid: As white 
Marble fo,r infiance, for this body is compded of a pellucid body ex- 
ceedingly flaw’d, that is, there are abundance of thin, and very fine 
cracks or chinks amonglt the multitude of particles of the body,that con- 
tain in them’fmall parcels of air,which do fo re-permjl’md drive back the 
penctratinF beams, that they cannot enter very dee within that body, 
whichthe Microfiopedoes plainly informus to be ma B e up of a Conpies  
o f p e k i c l  particles. And I further found it fomcwhat more evidently by 
fome attempts I made towards the making tranfparent Marble, for by 
heating the Stone a little, arid foaking it in Oyl, Turpentine, Oyl af Tur- 
pentine,&, 1 found tha t  1 was able to fee much deeper into the body of 
Marblethen before; and onetrial, which wasnot with an u n h o u s  fib- 
fiance,fiicceeded better than the re& of which, when I havea better op- 
portunity, I &all make further trial. 1 

This a l b  giver us a probable reabn of the fo much admired Pb.t!m- 
mem of the 0c~lrt.s ~ u n d z ,  an Oval itone, which commonly looks like 
white Ahbaiter, but being laid a certain time in Water, it growspc&cid, 
and tranfparent, and being fuffer’d to lie again dry, it by degrees loks 
that tranfparcncy, and becomes white as before. For thestone being of 
a hollow fpongie nature, has in the firfi and lafi of there appearances, all 
thore pores fill’d with the obtunding and reflelting air ; whereas in the 
fecond, all thok pores are fill’d with a medim that has much the Game 
refra&ion with the particles of the Stone, and therefore thofe two being 
C O ~ Z ~ ~ P O M ~ ~  make,as twere, one centinued mecljwz, of which more is faid 
in.the I 5. OFruation. 

There aFe a multitude of other Prbam.wm,that are prodnc’d from this 
fame: Princ1p!e,(which as it has not been taken notice of by any yet that I 
know, To I think, Won more diligent obfervation, will it not be found the 
leafi confiderable. But I have here onely time to hint ~ y p o t h $ . ~ ,  and not 
to prorecute them f0 fully as 1 could wiih j many of them having a vafi 
extent in the P roduEtion of a multitude of Pbmzomena, which have been 
by others &her not attempted to be explain’d, OE elk attributed tofome 
other ca,;fe than what I have aflign’d, and perhaps than the right and 
thereforeIfiall leave this to the profecution offuch as have more leirure: 

onely 
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another according to a certain order or method, which I always obfcrv’d 
to be this. 

I2 That fide of a collateral or fibcollateraf, &c. branch, Jay over the 
fide of the approximate (2s the feathers in the wing of a Bird) whok 
branchings proceeded ,parallel to the lafi biggeit Rem from which it 
fprung,and not to the blggefi ftem of all, unlefi that were a Cecond flea 
backwards. 

13 This rule that held in the branchings of the Sexsngwlar F&wre held 
alfo in the branchings of any other great or fmall fiem, though it did 
nor proceed from a center. 

I+ The exaCcnefi and curiofity of the figuration of there branches, 
was in every particular fo tranfcendent, that I judge it aImofi impofiblc 
for humane art to imitate. 

I T; Talting feveral deer pieces of this Ice, I could not find any Vrifi- 
o w  t a l k  in them, but thofe few I tafied, feem’d as i$)idas water. 

16 A figuration fomewhat like this, though indeed in fome particu- 
lars much more curious, I have feveral times obferv’d in regrtfm ma& 

Jclatlw, but with this difference, That a11 the items and branchings are 
haded in a moa excellent and regular order, whereas in Ice theitems 
and branchings are fireight, but in all other particulars it agrees with 
this, and feems indeed nothing but one of thtk fiars,or branched Figures 
frozen on Vrine, diftorted, or wreathed a little, with a certain propor- 
tion : Leda lh  that has ArJnick and hme other things mixt with it, I 
have found to have its hrface, when fuffer’d to cool, figured fornewhat 
like the branchings of Urine, but much haller. 

17 But there is a Yegetable which does exceedingly imitate thek 
branches, and that is, Fearn, where the main item may be obferv’d to 
ihoot out branches, and the items of each of there lateral braiiches, to 
lend forth couaterai, and thok fibcohtcral,  and thok futero+bcolate- 
ral, &c. and all thofi much after the fime order with the branchings, di- 
viiions, and fubdiviiions in the branchings of there Figures in frozen 
Vrine j fo that if the Figures of both be well coniider’d, one would gh& 
that there were not much greater need of a jntinalprincijle for the pro- 
duaion of Fear#, then for the produEtion of the branches of Wrine, or 
the Stela martis, there feeming to be as much form and beauty in the 
oneas in the other. 

And indeed, this Plant of Fearn, if all particulars be well confider’d, 
will feem of as limple, and uncompounded a form a6 any regetahie, next 
to  MoHldor M?@rome~, and would next after the invention of the forms 
of t h o k  ddkve to be enquir’d into j for notwithilanding Ceveral have 
&irm’d it to have feed, and to be propagated thereby ; yet, though I 
have made very diligent enquiry after that particular, I Cannot find that 
there is any part of It  that can be imagin’d to be more feminal the11 an- 
other : But this ondy here by the by : 

Firfi that the Superficies be not difturbcd with any wind, or other 
comn&an ofthe air, or the lika 

Secondly, 

F~~ the freezing Figuresin urine, 1 found it requifitc; 
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After what manner this KettcriHg$o,re fhould be generated I kinnot 

learn, having never been there to view the lace, and Obfervethccir- 
cumfiances j but it feems to me from the flru & urc of it to be generated 
from fome Cubfiance once more fluid, and afterwards by degrees grFwing 
harder, almofi after the hmelmanner as I CuppoiPd the generalon Of 
Flints to be made, 

But whatever were the caufe of its curious texture, we may learn ,this 
information from it ; that even in thofe things which we account vile, 
rude,and coork, Nature has not been wanting to ihew abundance of .CU- 
riofit y and excellent Mechanifme. 

We may here find a Stone by helpof a A.fjcr@pe, to be made upof 
abundance of rmall Balls, which do but jufi touch each other, and yet 
there being fo many conta&s,they make a firm hard ma& or a Stone mu& 
harder then Free-itone. 

Next, though we can by 3 Mcr&p difiern fo curious a fhape in the 
particles, yet to the naked eye there fcarce appears any fuch thing'; 
which may afford us a good argument to think, that even in thok bodies 
alTo,whofe textwe we are not able to difcern, though help'd with Micro- 

that it may abun- 
as to find hme 

way to difcovcr it. 
Next, we here find a Stone, though' to the naked eye a very clok one, 

yet every way perforated with innumerable pores,which are nothing elfe 
but the inter/titia,between thofe multitudes of minute globular particles, 
that compoie the bulk it felf j and there pores are not only difcover'd by 
the Micr@ppe, but by this contrivance. 

1 took a pretty large piece of this itone, and covering it all over with 
cement, five: only  at two oppofite parts, I found my felf able, by blowing 
in at one end that was left open, to blow my $ittle,with which I had wet 
the other end, into abundanfe of bubbles, which argued thefe pores to 
be open and pervious thou 11 rhe whole itone, which affords us a very 

Rind I &all anon have occafion to fubjop many more, rending to prove 
the fame thing. 

I[ muft not here omit to take notice, that in thii.body there is not 3 
vegetntive faculty that fhould fo contrive this firu&hre for any peculiar 
t& of Vegetation or growth, whereas in the other infiances of vegetable 
porous bodies, there is an mdmd, or Prma @fQrmdnr, that docs contrive 
all the Struaures and Mechi/ii/cf of the confiituting body, to 
them fublervient and ufcfull to thefr;reatWork or Fupfiioa the are to 

And fo I ghefi the para *n Wood, and other vegJLs, in 
E t : z d  O t h e r  Animal fubfcances,to be as f0 many channelqprovided by 
the Great and Alrdfe Creator, for the conveyance of appropriated juyces 
to Particular parts. And therefore,that this may tend, or be perviaus all 
towards one p q a n d  may have impedimcnts,as valves or the like, to any 
other; but in this body we have very little rearon to fufpea there hu ld  
be any fuch &ligna for it is equally pervious wary way? not ondy for.. 

ward, 

&opes, there may be yet latent To curious a 
dantly Gtisfie the curious &archer, who 

retty infiance of the porou f ne& of rome kemingly Clofe bodies,af whi& 

94 
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Birit efurirze would very readily and eafily fink into it, as would a l b  
fiveral tinaures drawn withSpirit oftt.'iae. 

Nor is Marble the only feemingly clofe ftone,which b other kinds of 
Experiments may be found porous j for I have by this L nd ofExperi- 
mellt on divers other fiones found much the fame e%&, and in fome, in- 
deed much more notable. Othtr fiones I have found fo porous, that with 
the MicrGocope I could perceive feveral lima11 winding holes, much like 
Worm-holes,as I have noted in fome kind of PHrbed$one, by looking on 
the furface of a piece newly flaw'd off, for if otherwik, the furface has 
been long expos'd to the Air, or has been fcraped with any tool, th& 
h a l l  caverns arc fill'd with duit,and difappear. 

And to confirm this Conjenztre, yet further$ iha11 hcrc ir&n an excel- 
letlt account,given into the Ruyal smiev by that Eminently Learned phy- 
fician, Doaor  Godd~rd, of an Ex erimcnt, not le6 infiru&e3htm 

frone call'd 0ctr2m &twzdi, as I.find it preferv'd in the Records of that 
Honourable Society. 

ous and accurate, made by him P elf on a very hard and f~emingly chfi 

A f d l  itone of the kind, call'd by fome Authours, Oculrts 
MU& being dry and cloudy, weigh'd 5 5 Grains. 

The fame put under water for a night, and Comewhat more, 
became tranrparent, and the fuperficies being wiped dry, 
weighed 6 L. 356 Grains. 

The difference between there two weights, o 3 of a Grain. 
The fame Stone kept Out of water one Day and becoming 

Which was more then the firit: weight, 03 of a Grain- 
The Came being kept twoDays longer weighed, s$ Gra;im. 
which was le& then at firit, 05 of' a Grain.' 
Being kept dry fomething longer it did not grow Gnfibly 

lighter. 
Being put under water for a night and becoming again tmf- 

arent 2nd wipeddry, the weight was, 6 1  GrainJ, the f- P 156 

with the firfi after putting in water, and more then the lait 
weight afier keeping of it dry, 02 zr6 of a Grain. 

Another Stone of the fame kind being variegated with milky 
white and g r q  like rome forts of Agates, while it lay under water, 
was alwaia invironed with little Bubbles, Ckh as appear in 

water 

cloudy again weighed, 5 5  1 56 Grdines. 
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which we think the woe 
witjbanding abundance ofthofe r f i e r  kind of, 
niit feveral kinds of liquors into t ed, WhJ' fhOU 
~ 1 ~ 6 ,  and all other tranfparent bodies aboun 
many other arguments, b@fides the propagatj 
argue for it 

And whereas it may be objefled, that 
argument that: there are thofe atomical pore 
potke$i. .plaufible enough to folve. thok 
pulfc onely to be communicated throiigh th 
'To this I anfwcr, that that: Qpfib$s w 

has pubjiih'd about the flower motion o 
Irecdiw,thin in a more rare and thin,feem 
abundance of Pbafnomena, of which this is not thekafi confiderablqhat 
i t  is impofible from that: fuppofition, that any colours ihould be gene- 
rated from' the refraAion of the Rays ; for fince by that $poth$s the 
RndHlating p ~ $  is always carried perpendicular, or at right angles with 
the Ray or Line of direaion, it folbqwq that the fkoke of the-pulk of 
light, after it has been once or twice refka&ed (through a Prifme,for ex- 
ample) muit affcQ the eye with the fame kind of hoke a4 if it had not 
bken rkfratked at ill. Nor will r h Defendant ofthat 3- 
path+, to Cay, that perhaps it is, hay? qadc the 
Rays more weak, for if fo, then t 6 pNN'eI fides 
of a ,@adra~ggal~ Pr@e would produce colour t we have no fich 
Phmemena produc'd. 

There are kveral Arguments that I could bring to evince that there 
are in all tranfparent bodies fuch atornical pores. ,And that there is fuch 
a fluid body as I am arguing forb which is the mediwiit, or Infirument, by 
which the pulk of Light i s  convey'd from the- /#kid 60dy to the en- 
lightn'd. But that it being a digr6ion fi.om che Obfervationi 'I ,was re- 
cording, about the Pores of Ketteriag Stone, it' would be too rnu<ch,fuch, 
if I ihould protratk it too long j and' therefore 1 .hall proceed! $0 the 
next Objrerratisn. I 

on% an? appew fo to our tight, have not- 
s, which will ad& 
e not believe that 

them, Gnce,we have: 
light, which kern to 

I .  

T * i  Obferv. X V 1. OfCl-&coal, or -b&zi Vegetables,., 
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that is from the even breaking off of the Kick, the Mid ibte$iiid 
having a regular termination 01 furface, and having a pretty hung re- 
fIeAing qtlality, the many fmall refle&tions become united to the naked 
eye, and make a very pretty fhinin 

all the watery or li uid Cubfiance that moiitn’d and toughn’d thofe Inter- 

is left hehind becomes of the nature almofk of a itone, which will not at 
all, or very little,bend without‘a diuugon orj lut ion of its contimity. 

It is not my defi n at prcfent, to examine the ufe and Mechan$va of 
there parts of Woof, that being more proper to another Enquiry but 
rather to hint, that from this Experiment we may learn, 

Firfi, what is the cauk of the blacknefs of many burnt bodies, which 
we may find to be nothing elre but this ; that the heat of the fire agi- 
tating and rarifying the waterifh, tranfparent, and volatile water that is 
contair<d in thern,by the continuation of that a&tion,does To totally expel 
and drive away all that which before fill’d the pores, and was difpers’d 
a16 through the Colid mafi of it, and thereby caus’d an univerfal kind of 
tranparency, that it not onely leaves all the pores empty, but all the fir& 
terSfzltja .alb fo dry and @pdcom, and perhaps alfo yet further perforated, 

that light mely is reffetted back which falls upon the very outward 
cdgesof the pores, all they that enter into the pores of the body, n e v a  
reimning, but being lofi in it. 

NOW, that the Charring or coaling of a body is nothing elfe, may be 
caflly believ’d by one that &all confider the means of its produttion, 
which may be done after this, or any filch rnonner. The body to be 
charr’d or coal’d, may be put ihto a Crrrcible,Por,or any other Veikl that 
will endure to be made red-hot in the Fire withoutbreaking, and then 
mver’d over with Sand, To as nd art of it be fuffcer’d to tjc Gperi’to the 
Air, then kt into a good Fire, antfthere kept till the Sand hhs’continufd 
red hot for a quarter, half, an hour or two, dr hore;accofkling to the 
nature and bi nefi ofthe body to be coal’d or charr’d, then taking it put 

out of the Sand well charr’d and cleans’d of its waterifh parrs j but in the 
taking of it out, care muit be had that the Sand be very ncer cold, for 
e lk  when it comesinto the free dr2, it will take fire, andjreadily burti 
awiy. 

Thig may be done a& in any CEOG VelMbf Olafs, a ~ l a  atoltwt, *or t+/t! 
ljke,and the fehm1 h i d  fubftances that c6it-d over njh~&tr  ketciv!49fi 
a ,fit: diccqimf, Which will yet fbrther cohntedabcc this qpth@ Atid 
their *manner ofcharring Wood in great q comesjnUthYo tKe+iWie 
thing, name1 an application Of a grear he e body; m d  preftrvih 
jf from the ? ree accefi ofthe devouring a kis may be &lily lear#q .!I 
&,kithe Hifiory of a a r h g  d: Coal, exeellentl ; dtfcrib’d a& 

I:% TOI, 103, p ages of his S’lua, to which.1 -!hall therefore)fefer Ai 

Next 

Thirdly,thC reabn of its hardne B s and furfice* brittler& feems evident,forfince 

f i t id  of the more ? d i d  parts, are evaporated and remov’d, that which 

ofrhc Fire,an 8 letting it ftand till it be quite coid,the body may be takeri 

, I  

publi#’d by that mol? aCcompljNd Gentleh~i~, Mr. 30 R M Ea&*, ia :eHe 

rmus Rader &dt defires a full inhrrnition:afit, i 
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agitstion that kept it rarify’d ceafes,it eafily condenfqand commixt with 
other indifibluble parts, it f i c b  and adheres to the next bodies it meet$ 
withall Ejght-17, that many indiffoluble parts being very apt and prompt tu 
berarifjr’d, and fo, wbilefi they continue in that heat and agitation, are 
liecer &en the Ambient Air, are thereby thrufi and carry’d upwards 
wlthgrest violence, and by that means carry along with them, not onely 

Saline concrete I mention’d before, but many terrefirial, or indiCc 
h lubk  and irrarefiable parts, nay, many parts a lh  which are dilioluble, 
but we not fuffer’d to fiay long enough in a fufficient heat to make them 
prQmpt and apt for that aaion. And therefore we find in $oat> not onely 
a part, that being continued longer in a competent heat, will be dip 
&lv’d by the Air, or take fire and burn ; bur a pan a l k  which is fin, ter- 
&rial, and irrarefiable. 

Niothly, that astthere are thek feveral parts that will rarifie and fly, 
or bc driven up by the heat, To are there many others, that as they are 
I,ndiffiluble by the aeriuf men/fruum,fo are they of filch fluggifl and groG 
parts, that they are not eafily rarify’d by heat, and therefore cannot be 
r&’d by it ;&e volatility or fixtrrefs of  a body feeming to confifi only in 
t~tsj  &at thebone b of a texture, or has component parts that will bz 
eafily ra%’d into the form Of Air3 and the other, that it has fuch as will 
nM,without much ado,be brought to fuch a conititution j and this is that 
p r t  which remains behind in a white body call’d Afhes, which contains 
a iubfiance,or 8alt,which Chymih call A&ti:what the particularamtucs 
of each o f  thek bodies are, I hall not here examine, intesiding it in an- 
othex pJace,but fiall rather add that this Hypothgf daes Co exattly agrec 
with all Pbanometza of Fire, and fo enuinely explicate each particular 

thst this aufi  which I have gign’d is the true adequate, real, and onely 
cad i  af thok Phatramena j Axd therefore I fhall proceed a little furc 
&m, to fiew the nature and d e  of the Air. 
. Tentkly,thacfore the diffXving parts of the Air are hut few,that is,it 
hems af the nature of thofe Saline ~ @ P H N ~ Z ,  or fpirits, that have very 
much flegme mixt with the fpirits, and therefore a frnall parcclof it is 
quickly glutted, and will diflolve no more 5 and therefore unk& fome 
frdh part ofthis rnmJrrurm be apply’d to the; body to be diQblv’d, the 
a@on cede, and the body leaves to be diffblv’d and to bine, which is 
theIndication of it, though plac‘d: or kept in the great& hcat 5 whereas 
sah-p@j@’ 1s a. Megruwm, when melted and red-hot, that  abouads aore 
with &de DlfIblvemt particles, and therehbre as a final1 quantity of it 
will diKo1ve a great fulphureous body, &a will the ditblution be wrlf 

~ b ~ ~ $ i i r c  io the t i l e w d  p k c ,  it h abfervabk, ahat, as in othf 
foJugions, ifa copious and quick cup ly af &e& mnl&.wm, though &ut 

we&, bep &it . so thb me$rmm of tbe Air2 if by Bellows, or any other f&& 
taaeairahce, it be copidly BpplY’d to the mining body, is found w 

dflolve 

and this is 3 certain sdt that may be extra&cd a t  ofaoot. 

circumitance that lhave hitherto ob B crv’d, that it IS more then probable, 

quick a& v i o l ~ t .  

oured on, or ap$ed t ph dif%lubk body, it quickly cow 

3 
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diffolve it 3s foon, and as violently as the more firong *ie@rzikA of 
melted Nitre. 8 ,  

Therefore twelfihly, it feerns rearonable to think that there no fuch 
thing asan Element of Fire that kould attraQ or draw up the flame,-or 
towards which the flame fliould endeavour to &end out of a &fire or 
appetite of uniting with that as its Honzugcmal primitiie arid generating 
Element j but that that fhining tranfient body which we call Fla& is 
nothing elre but a mixture ofAir, and volatil [ulphureous parts of diffo. 
luble or combuitible bodies, which are aCting upon each other whil'fi 
they aftend, that is, flame feems to be a mixture of Air, and the c a m  
buitible volatil parts of any body, which parts the encompaffiag ,Air 
does diffolve or work upon,which a&ion,as it does intend the heat Qf the 
aerial parts of the diKolvent,fo docs it thereby further rarifie thofi parts 
that are atling, cr that are very neer them, whereby they growing-much 
lighter then the heavie parts of that Mefl$?rzizmt that are more remote,arc 
thereby protruded and driven upward j and this may be eafily obferv'd 
alib in dji]blutions made by any other men@wm, efpecinlly fuch as either 
create heat or bubbles. NOW, this aflion of the Mcwjhizim, or Air, on the 
diflbluMe parts, is made with fuch violence, or is fuch, that it inhparts 
fich a motion or pulfe to the dzapbanom pnrts of the Air, as I have elk- 
where ihewn is requifite to produce light. 

This Hypotbgs I have endeavoured to raik from an Infinite ofObfer4 
vationsand Experiments, the procefi of which would be much too long 
to be here inferted, and will perhaps another time afford matter copious 
enough for a much larger Difcourfe., the Air being a Subje&t which 
(though all the world has hitherto liv'd and breath'd h a n d  been uncon- 
verfant about)has yet been io little truly examin'd or explain'd,that a di- 
ligent enquirer will be able to bnd but very little infomiation from what 
has been (till of late) written of it : But being once well underhod, it 
will, I doubt not, inable tl man to render an intelligible, nay probable, if 
not the true reafon of all the Phmomena of Fire, which, as it hss been 
found by Writers and Philofophers of all Ages 8 matter of no fhall, dig 
ficulty, as may be hfficiehtl u n d e r l b d  by their ifrabge HypotheSeJ; and 

matter of no fmall concern and d e  in humane affairs, as I &all &where 
endeavour to manifeft when I come to Chew the Ufe of the Air in rgkfpi- 
ration,and for the prefervation of the l i k  hay., for the confervation and 
refiauration of rhe health and natural ronfiitution of mankind as well as 
all other aereal attjmals, as alfi the bfes of this principle or propriety of 
the Air in chfrmical, mechanical, n l d  other operarionsi In this place I 
have onel7 time to hint an HYPO&@, which, if God permit me.Jife and 
opportunity, I may elfewhere profecute, improve and publi#l, ;In the 
mean time, before 1 finilh this Dif'cOurk, I muit not for et to the 
Reader,that having had the liberty granted me of ma E ing fornyqials on 
.1 piece of LignHmfofiLe ihewn to the Royal Society, by the cmlnently 
Ingenious 2nd Learned Phyfician, Dobor E92t, who receiv'd it  for I ]Pr& 
Tent from the famous IggeniPli, Ca~d icrode  f'ozzi,it being O P ~  oftk ;ir.efi 

Q and 

unintelligible Solutions of r ome few Ph*o?nena of it j fo will it prove II 
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and heft pieces of Lignnm$$le he had f%n ; Having (I fay) take0 a 
fmall piece ofthis Wood, and examh’d it, I found it to burn in the open 
Air like other Wood, and infiecd of a refinous finoak or fume, 
it @&d a very bituminous one, fmelling much of that kind of Ent ; Bur 
that which I chiefly took notice of; was, that cutting off a fmall piece of 
it, about the bignefi of my Thumb, and charring it in a Craoible with 
sad, afier themanner Iabove rekrib’d, I found it infinitely to abound 
&h the fmaller fort of pores, extreme thick, and fo regularly perfo- 
rating the fubitdnce of it long-ways, that breaking it off a-croi$, I found 
it to look very like an Honey-comb j but as for any ofthe fecond, 
bigger kind of pores, I could not find that it had any 5 To that it feems, 
whatever were the cauk of its p rodu8 iq  it was not without th& 
h a i l  kind of pores which we have onely hjthert.0 f ~ n d  in Vegetable bo- 
dies : snd comparing them with the pores which I have found in the Char- 
coals that I by this means made of feveral other kinds of Wood, I find it 
refirnble none To much as thofe of Firr, to which it is not much unlike in 
grain alfo, and &vera1 other proprieties. 

And therefQre,what ever is by fome, who have written of it,snd par& 
m~brly b ~ p l t t l c i j h  stc&k~o,who wrote a Treatife in Italian of that SubT 
j&,whic K was Printed at Rome, 1637. afhrn’d that it is a certain kind of 
Clay or Earth, which in tra& of time is turn’d into WoodJ rather fuj$& 
$be uite contrary, that it was at firfi certain great Trees of Fir or pine, 

the Earth,and was therqafter a long time’s refidence(according to the &e 
vera1 natures of the encornpafling adjacent parts)either rotted and turn’d 
into a kind of Clay, or petra’d and turn’d into a kind of Stone, or elre 
had its pores fillad with certain Mineral juices,which being fiayd in tliern, 
and in trdt  of time coa dated, appear’d, upon cleaving out,like hsll 
Metalbe Wires, or elfe f rom fome flames or fcorching forms that are the 
nccalion ofientimes,and ufually accompanyEarthquakes,might be bjaficd 
and turn’d into Coal, or elk from CertainfibterranesNr fires which arc: 
affirm’d by that Authour to abound much about tho@ parts (namely, in 
a Province ofltdb, call’d Vmbria, now the Dutchie of spoletto, in the 
Territory ofrodi,anciently call’d .r‘Hd~and bc~ween the two Villages of 
col/ssecco and ~o/;zro  not ‘far difiant firom the high-way leadin to &me, 
where it isfound in greater quantity then e1feWhere)are by rea f an oftheir 
being encornpaired with Earth, and fo kept ClO&i from the diflblving Air, 
&arid and converted! into Coal. It would be too long a work to &- 
fcribe the feveral kinds ofpores which I met withall, and by. this means 
dikovered in kveral other Ve etable bodies 5 nor is it my prefent defign 
to expatiate upon Infiances OB the fame kind: bur rather to ive a Spec 
cjnen of as maqy kinds as I have had opportunit~ as yet o f  ob P erving, rec 

rofecution and mlarging on particulars till mme fit op- ferving P and in prokcution of this defign, I hall here add ; portunity j 

whic x by fome Earthquake, or other cafualty, came to be buried under 
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Obferv. X V I I. Of Petrify’d wood, nndotber Petrify’cl bodies, 

F this fort of Cubfiance, I obkrv’d fevml pieces of very differing 0 kinds, both for their outward kapc, colour, graiii, textwe, hard- 
ne&, &c. fome being brown and redith j others gray, like a Hone j others 
black, and Flint-like : h i e  foft,like a Slate oi- Whetflotle, others as hard 
as a Flint, dnd as brittle; That which 1 more particular examin’d,was a 
piece about the bignefs of rt mans hand, which Gxm’d to have been a part 
of fome large tree, thrtt by rottentick had been broken off from it before 
it began to bcpetrG’d 

And indeed, all that 1 have yet fect.1, fcem to have been rotten Wood 
before the pctrifatcion was bcpin i and m t  long fince, examining and 
viewing a huge great O n k ,  that feerh’d with nieer a e to be rotten as it 

grain, colour, and fliapeof the Wo.od, was exdtly like this petr@’drib- 
fiance j and with a Itrirr@ope, I fcwnd, that all thofe Micr@opical pores, 
which in fipp)’or firm aiid ionnd Wood are fill’d with the natural or in- 
nate juices of thok Vegetables, in this they were all empt , like thoE 
of regetnbler chnrr’d j but with this difference, that they P eem’d much 
larger then I have feen any in chnr-mls j nay, evcn then thok of Coals 
made of great blocks ofTimber, which are commonly call’d Old-coab. 

The reafon of which difference may probably be, rhat the charring of 
Vegetables, being an o eration quickly perform’d,and whileit the Wood 

tra& the pores or ittkcrJtitia between rhem, then in the rotten Wood, 
where that natural juice kcais onely to be waih’d away by adveivtitiom 
or unnatural moifiure j and fo though the natural juice be wafted from 
between the firm parts, yet thole parts are kept afunder by the aduenti-. 
t iom moyfiures, and Eo by degrees ihttlcd in thofe poftures, 

And this I likcwife found in the petr$’d Wood, that the pores Were 
fbmewat bigqer then tho& of Charcoal, each pore being neer upon half 
as bigg again; but they did not bear that difproportion which is ex refi 
in the tenth scheme, between the h a l l  fpecks or pores in the firg ~ i -  

lire (which reprefenteth the pores ofcoal or Wood charid) and the 
!la& fpots of the Gcond Figure (which repreknt the like micr+,picd 
pores jn thepetr@’d Wood) for there lafi were drawn by 9 &icrd/lcope that 
magnify’d the objeEt above fix times more in Diameter then the Mitre- 

j&pe by which thofe pores of Cod were obferv’d, 
Now, thorigh they were a little bkger, yet did they keep the ex& 

figure and order of the pores of (3a19 and of rotten Wood, whidh laf i  

The other Obfervations on thispftrifu‘d hubfiance, that B while hce,  
by the appointment of the R g d  s~NJ‘ ,  1 made, and preknted to them 
an account of, were thcfe that follow, Which had the honour done them 

fiood, I was very much cdiifirfii’d in this opinion j B or I Cound, that the 

is hppy, the more foli B parts may more eafily h i d r  thgether, and con- 

were much of the fame cize. 

Q 2  br 
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fome other caverns in another, and others in a third,or a fourth, or a fifih 
place, for fo many differing fubfiances have I found in one of thefepe- 
#r@d Sh&,and perhaps all thefe differing from the encornpafling earth 
or fione j the means how all which varieties may be caudd, I think, will 
not be difficult to conceive, to any one that has taken notice of thofe 
Shells, which are commonly found on the Sea ihore : And he that hall 
thoughly examine feveral kinds of Cuch curioufly form’d Itones,will (I 
am very apt to think) find reafon tofuppok their generation or forma- 
tion to be afcribable to fome fuch accidents as I have mention’d, and 
not to any Pla/zick virtHe : For it feems to me quite contrar to the in* 
finite prudence of Nature, which is obfervable in all its wor 1: s and pro- 
duttions, to delign every thing to a determinate end, and for the attain- 
ing of that end, makes uk of fuch ways as are (as farr as the knowledge 
of man has yet been able to reach) altogether confonant, and mofi 
agreeable to man’s reafon, and of no way or means that docs contradi& 
or is contrary to humane Ratiocination j whence it has a long time been 
a general obkrvation and mexzme, that Natltre doe$ nothing in vaitt j It 
feems, I fiy, contrary to that great Wifdom of Nature, that thcfe prettily 
aap’d bodies kould have all thok curious Figures and contrivances 
(which many of them are adorn’d and contriv’d with) generated or 
wrought by a Pl./zick, uirtHe, for no higher end :then on+ to exhibite 
fuch a form ; which hc that &all throughly confider all the circumfiances 
of fuch kind of E’igur’d bodies, will, I think, have great reafon to be- 
lieve, thou h, I confers, one cannot prefently be able to find out what 

Jetlion of fuch kind of figur’d ftones were colletted j and as many par- 
ticulars, circumfiances, and informations colletced with them as could be 
obtained, that from fuch a Hifiory of Obfervations well ran ’d, ex- 
amin’d and di eited, the true original or produC7cion of all tho t: e kinds 

Jfotses, Lapides Stellaref, Lapides yHdaicj,and multitudes of other, where* 
of mention is made in AIdrovwdH Wormim, and other Writers of 
Minerals. 

Nature’s de k igns are. It were therefore very delirable, that a good cola 

of itones mig f t be PerfeAly and h e l y  known j fuch as are Thltndcr- 
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Curious, but that pofibly, if I could ufe fome further‘ diligence, I nilght 
find it to be difcernable wit11 a Adjcro cope, I with the fame Pen- 
knife, C u t  off fi*om the former fnlooth I$ iirface an exceeding t h i ~  piece: bf 
it, and placing it on a black objcCr Plate, becauk it was it fielf‘awhite 
body, and calling the light on it with a deep plnno-convex Gla/j, 1 could* 
.exceeding plainly perceive it to Le all perforated and pomus,mwh‘ like 
* Honey-comb,but that the porcs of it were not regular j yet it wasDQP 
unlike a Honey-comb in thefe particulars. 

Firit, in that it had a very little folid fibfiance, in comparihn oEthe 
empty cavity that was contain’d between, as does more manifeltly appear 
by the Figure A and B of the X I. scheme, for the IntcrJtitia, or w ~ l l s  
(as I may fo call them) or partitions of thok pores wer,e mer wthin irl 
ptoportion to their pores, as thok thin, films of Wax in a Honty-Mmb 
(which 

Next, in that  tllefe pores, or cells, were not very deep, but confiited 
of a gre:lt many little Boxes, feprated O u t  of one continued lorig pore, 
by certain Dinphragnts, as is vilible b~r the Figure+$ which reprelent$ a 

I no honer diicern’d rhefe (which were indeed the firfi micr@opid 
pores I ever Taw, and perhapqhat were ever ken, for Il had not met with 
any Writer or Yerfon, that had made any mention of them before this) 
but me thought I had with the .diTcovery of them, prefetttly hinted tq mq 
the tnie and intelligible reahri of all the Phenomena of Cork j AS, ./ 1 3 

Firit, if I enquir’d why it was io exceeding light a body? niy,w&Pt 
$ 0 ~ 6  could prefently inform me that here was the fame reahn cvjdegt,that 
there is found for the lightnefi of froth, an empty Ebney-conib,!Whol5 
a Spunge, a Pumice-fione, or the like ; namely, a very fmall.quantity & a 

Next, it reem’d nothing niore difficiilt to ive an. intelligible r<ahnl 

fequently preferves it felf, H oating on the top of Water, though lek it 
never fo long : and why it is able to fiop and hold air in a Bottle,though 
it, be there very much condens’d and conkquently preflks very ftrofigl$ 
to et a paflitge out, without fuffering the h f t  bubble to pa& &mu h 

fibfiance of Cork is altogether fill’d with Air, and that that Air is peg? 
&&ly enclokd in little Boxes or Cells difiin& from one another, 1fi fegmsi 
very plain, why neither the Water, nor any other Air can esfi1y.bhu.T 
ate it relfinto them, fince there is Already within them an intW ~ x $ % ~ ~ ~  
and confequently, why the piece6 of Cork become f t  good floats .fdr 
Nets, and fiopples for viols, other Cbfe Veffds, , 

And thirdly, if we enquire why Cork has fuch a fprjnginefi apdfVe1- 
‘ha nature whem compreiid ? and ho? it cornea to f&&r 6 great4 corn: 
PMGon, ,or .Teeming penetration OfdJmenfions, fo as to be ai fib 
fiance a$ heavie again and ‘more, bulk far bulk, a$ it Waq before COllnpk& 

and yet filffer’d to return, is found to extend it fclf again h t Q  the 
fame @ace ? Our Mjcr$qe will eafily infbrrn US, that. the whale maii . 

,. and confiitute thej%wqpdar cell$) are to theirs. 

fight of‘thol:. pores fplit the 1ong-wa)l’sr , i  

. 

folid body, extended into exceeding large dimenGons, \ \ t i . \  ;, 

why Corkis a body fo ver unapt to fiick an fi drink in Waterj and ton2 

its F ubfiance, For, as to the firfi, fince our J4icr@pe inform$ LIS tha8.t R e; 

R confiits 



confills of an infinite company of ha l l  E ~ x e s  or Bladders of Air, which 
is a fubfiance Of a fpringy nature, 2nd that will fuffer a confiderable con- 
d&&n (as I have fevcral times found by divers trials, by which I have 
moft &de& condens’d it into le6 then a twentieth parr of its ufual di- 
menfionsneer theEarth and that with no other firen th then that of my 

pallie, or rhe like, but this onely by and by) and beiides, it feemg very 
robable that thofe very films or tides of the pores,have in them a fpring- 

go he1 toreflore thernrelves to their former ofition. 

fixtnrre even of rhefe films,and of Gveral other bodies,as we can thek of 
Cork; there feems no probable reafon to the contrary, but that we mi. ht 
as readily render the true reafon of 311 their Pbmolnenn j as nameIy,w E a t  
Were thecaufe ofthc fpringinef, and touehnefs of fome, both as to their 
flexibility and refiitution. What, of the friability or brittleners of fome 
others, and the like 5’ but tiff fuch time as our &ficroj2ope, or hm other 
means enable us to difcover the true Schemati m and Texture of all kinds 

tme resrfons of things by fimilitudes and comparifons. 
But, toreturn to our Qbkrvation. I told feveral lines of the& 

paresJ and found that there were ufually about thrcefcore of there 
Cells placed end-ways in the eighteenth part of an Inch in length,whence 
I concluded there mufi be neer eleven hundred of them, or fornewhat 
more? then a thoufind in the length ofan Inch, and therefore in a fquarc 
Inch above a Million, or I I 66400. and in a Cubick Inch,above twelve 

vert0 US the pores of a body, which were they dinpbragm’d,like thoie of 
Cork, would afford us in one Cubjck Inch, more then ten times as many 
little Cells, as is evident in fiveral charr’d Vegetables j To prodigioufly 
curious are the works OfNaturc, that even there confpicuous pores of 
bodies, which &em to be the channels’or pips  through which the saccw1’ 
mtt+W, or natural juices of Vegetables arc convey’d, and feem to cor, 
refpond to the veins, arteries and other Vd‘kls in fenGble creatures, that 
thtk pores I fay, which kern to be the Vd%& of nutrition to the vaficfi 
body in the World, arc yet 6 exceeding fa!all, hat the Atom which ~ i .  
arrJulrf$ncy’d would go mer to prove bfge; enter them, much more 

conftitutt a fluid body in them.Aind how lnfinlte!)’ hailer then muti be 
&g V ~ W  ofa Mite, or the p r e s  ofone of t i d e  little v ctat>Ics I t a v E  

fisj jy &kribe, ~ b k  bulk is many rniliiopls dthm then the bulk of 
&e fwll firub it ~ D W S ~  j and that &ub, many miilions of t e g  

IQPC thisday flaurifhing b other hotter aim-, as W@ are very 
> *$hifiim’d) if at It& tlze p of thh hli vegfiable &wid kfiep 

* u*Yf*hp*opcrtia to the b d y  of i t ,  as WC h ’ e  found tM p e e  
Of 

hands wirhout any kind of forcing Engine,fuch as Rac a s,Leavcrs,Wheels, 

. r lag quality, as almofi all other kind of Vegetable fubfiances have, fo as 

An B could we fo eafily and certainly di P cover the schemdtijme and 

of bodies, we muit grope, as it were, in the d ark, and onely ghefi at the 

red MiIlions,or ra59712000. a thing ahoilincredible, did notour 
affure UP of it by ocular demonfiration j nay, did it not dirco. 

difcovered to grow on threback-fide of a R~fi-laG and x il anon more. 

hfi b i k  then .p? cuvcral mea (that have d.lelT%Qfore $rCNm in E~t$~zd, 
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of folid or fiardned froth,or a cengeries of vesy fmali bubbles confolidated 
in that forqinto a pretty ftiffas well as tough concrete,and that each C3- 
yern, Bubble, or Cell, is diitinaly feparate fiom any of the refit, withotle 
any kind of hole in the encompafing films, fo that I could no Enme blow 
through a piece of this kin& of fubftance,then.l could through a giccc of 
Cork, or the found pith of an Elder, 

 ut though I could not with mylMicr$ope, nor with my breath,m 
any other way I have yet try’d, diGover a pafi‘age out of one ofthore 
=vides into another, yet I cannot thence conclude, that therefore &etre 
are none rich, by which the SHCCW mtritim:or appropriate juices of Vc- 
getablcs, may pa6 through them j for, in feveral of thofe Vegetables, 
whil’fi green, I have with my HicroJoje, plainly enough difcover’d thefe 
Cells or Poles fill’d with juices, and by degrees Cweating them out : as I 
have a lh  obferved in green Wood all thofe long Jfzcr@Q~picd pore 
which appear in Charcoal perfeAly empty of an thing but Air. 

s Now, though I have with great diligence en B eavoured to find whe- 
ther there be any hch thing in tiiok MicroScopicd pores of Wood or 
Piths, as the valves r’n the heart,veins,and other paffages of Anirnals,that 
open !and give paffage to the contain’d fluid juices one way, and hut  
duxnklves,and impede the pairage of fuch liquors back agrin,yet have I 
not hitherto bem able to Tap any thing pofitive in it; though,me &inks, 
it fierns very probable,that Nature has in the& pail ages,as well as in thofe 
of Animal bodies,very many appropriated Tnftruments and contrivances, 
whereby to bring her defigns and end to pafi,which ’tis not improbable, 
but that fome diligent Qbferver, if help’d with better Mcr@opes, may 
in time de&. 

And that this may be fo, Gems with great probability to be 83: ued 
from the lltrange Prbanomena of fenfitive Plants, wherein Xature ~ P eeme 
to perform &vera1 Animal a&tions wish the Came s c h e m d i h  or 0 r ~ j ~ j ~ ; n -  
J b r t  that is common to all Vegetables, as may appear by forne no 
inftru&tive tRen curious Obkrvations that were made by divers Emi- 
nent Members ofthe ~ o t d l  s u c i e ~  on h m e  ofthek kind of Plants,wherc- 
of an account was delivered in to them by the mofi Ingenious and Excel- 
lent PbyJcian, Dotior clar4, which, having that liberty granted me by 
that moft IlluQrious Society, I have hereunto ad joyn’d. 

QbJ&&on.s on the Humble dndsenfiblc Plants in Mr.  Chifin’s 
Gdrden iz~ Saint James’s Park, made Auguft the 9 ‘ h ~  I 661 
pr&d, the Lord Brounckpr, Sr. f i b t ~ t  Moray9 Dr, Vi&m, 
M,-. Eaelin, Dr. &222av9 andDre G b r k  

Thereare four Plants, two ofwhich are little fhrub Plants 3 

ai&. little fiorc Rock, about an Inch above the ground, from 
w h e a r e  bread f everal fticky branches, round, fireight, and 

fmoath, 
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liquor, both from that I had cut, and that I had cut it frum, 
without prefhre. 

Which made me think, that the motion ofthis Plant upon 
touching, might be from this, that there being a canfitant inter- 
Log$ betwixt every part of tliis Plant and its roor,either by a tip 
alation ofchis liquor,or a confiant preEng 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 
fibtile parts ofthis liquor are thruft downwards, towards its ar- 
ticic2lZ&ns of the leaves, where, not having room prefently to get 
into the fprig,the little round ped&w&s, fiom whence the Spitze 
and tho6 oblique Fibres I mention'd rife, being dilated, the 
Spine and Fibres (being continued from it) muft be contraaed 
and fhortned, and fo draw the leaf upwards to joyn with its fel- 

in the fime condition with it 616 where, being cIofi, they 
art held together by the implications of the I ittle w hitifi hair, as 
wetl as by the kill retreating liqi~or, which difkending the Fibres 
that are continued lower to the branch and root, fhorten them 
above ; and when the liquor is f i ~  much forced from the Sprout7 
who& Fibres are yet tender, and not able to Cupport thernklves, 
but by that tenfnefs which the liquor filling their inter/tices gives 
them, the Sprout hangs and flags. 

But, perhaps, he that had the ability and leirure to give you 
the exaQ Anatomy of.this pretty plant, TO fiew you its Fibres, 
and vifible Crtnales, through which this fine liquor circulateth, 
or is moved, and had the ficdty of better and more copioufly 
cxprefling his Obfervations and co~eptions, fuch a one would 
eafily from the motion ofthis liquor, W e  all thePbmomem, 
and would not fear to affirm, that it: is no obfcure fencation this 
Plant hath. But: I[ have faid coo MUCJI, I llumbly fubmit, ard am 

Rand corretted. 

ot yet made fo full and 
8 

ory Obkrvations QS 1 defiqet oq 

in forrnaGon. 
which feems to be a S hat will a&rd abut&& of 
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and the Cod$ of an indifferent cize;butin others,as C, I found them begin 
to have little fiort italks, or fiems i In others, ns D, thofe items were 

rown big er, and larger j and in others, as at E, F, H, I, K, L, &c, thok aems and gods were grown a great deal bigger, and the italks were 
more bulky about the root, and wry much taper’d towards the top, as 
at F and L is mofi vifible. 

1 did not find that any of them had any ked in them, or that any of 
them were hollow, but as they grew bigger and bigger, I found thole 
heads or Cods be in to turn their to  S towards their roots, in the fame 

Nature did intend in that pofiure, what h e  does in the like ked-cods of 
greater bulk, that is, that the ked, when ripe, fhould be Chaken out and 
di@erfed at the end of it, as we find in Columbine Cods, and the like. 

The ithole Oval 0 0 0 0 in ’the fecond Fgure of the 12. Ischews 
reprefems a fmall part of a Rofe leaf, about the bignefs of the little Oval  
in the hillock, C, marked with the Figure X. in which I have not par- 
ticularly obferv’d all the other forms of the furfke of the Rdt-leaf, as 
being little to my preknt purpoke. 

Now, if thefc Cods have a feed in them fo proportion’d to the Cod, as 
thore of pi&$, and C d m a t i ~ ~ ~ ,  and Colnmbiner, and the like, how unima- 
ginably fmall mufl each of thofe feeds neceiTarily be, for .the whole 
length of one of the large0 O f  tho& Cods wag not j& part of am Inch j 
htne not above %-&, and therefore certaidy, very many thouhnd of 
them would be unable to make a bulk that ihould be vifible to the naked 
eye j and if each of the& contain the Rudimenrs of a young Plant of the 
fame kind, what mufi ’we fay of the pores and conitituent parts ofthat ? 

The generation ofthis Plant Eeems in part,afcribable to a kind of mil- 
dem or &3$$t,svhtreby the parts of the leaves grow fabby, or putrify’d, 
as it were, To as that the a o i k  breaks Out little fabs or f ots, which, 
as I hid before, look like littie knobs ofa red gurnrnous Sub K an=. 

From this putrify ’d fiabb breaks out this little Vegetable j which may 
be fomewhat like a  odd or M$’j and m y  have its eqru’uocal genera- 
tion much after the &me manner as I have fuppofed &$ or MoNfdto 
have, and to be a more funple and uncompounded kind of vegetation, - 
which is fet a moving by the pntrjfaaive andfkrmelrrtdive heat, joyn’d 
with that of the ambient aerial, when (by putriifa&on and decay ,of 
fame other parts ofthe vegetable, that for a while ftaid its progrci) it is 
unfetter’d and left at liberty to move in its former Course, ,but by rerhn 
of its regzrhtm, moves and a& after quite another manner &m it did 
when a cmggent in .the more compounded machine of mort perf& 
vqe table. 

Thorns, Appletrees, and d ~ e r  Trees, 20 have its original : It fldarn or 
Wver grqv ing on any of t h f e  T r e e d ]  h e y  bqin  to wax decrepid+d 
d%y with age, and are pefier’d with many other infiraides, 

khert l l fo  may be refkrr’d thok multitudes and varieties o f u e j s a  
fuch it6 Qh@l’d yms*vars, srldf0xt.s ofgrdj and pee# MQ@%&~. whi& 

infcfi 

manner as I had o % ferv’d that of MO F s to do5 h that in all likelihood, 

And from this very time Principle, 1 imagine &e *ndgi?m of 
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kind, I fee not any io very great a difficulty, 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 ; @That fome 
of thofe coddjlrtors,in the perfea exifience and life of it, may be vitiated, 
and the life of the whole defrroyed, and yet i‘everal of the confiituting 

remain intire,I cannot think it beyond imagination or pofibb 
lity j no more then that a like accidental proce6,as I have elfwhere hinted, 
may a165 be! fuppokd to explicate the method of Nature in the fiietamor* 
pho/iz of Plants. And though the difference between a Plant axid an Ani- 
mal be very great, yet I have not hitherto met with any fo cogent an Ar- 
gument, as to make me pofitive in affirming the& two to be altogether 
Hetevogeneum,and ofquite differing kinds of Nature: And befides.as there 
are many Zoopbyt.r, and knfitive Plants( divers of which 1 have fe&,which 
are ofa middle naturqand feem to be Natures tranfition from one degree 
to another, which may be obferv’d in all her other paffages, wherein fie 
is very feldom obferv d to leap from one itep to another) To have we,in 
Come Authors, Infiances of Plants turning into Animals, and Animals into 
Plants, and the like j and fome other very ftrange (becaufe unheeded) 
proceedings of Nature j Comething of which kind may be met with, in 
the defcription of the Water-Gnat, though it be not altogether fo dire& 
to the preknt purpofe. 

But to refer this Difcourfe of Animals to their proper places, I fiall 
add, that though one fhould fuppofe, or it fhould be prov’d by Obkrva- 
tions, that feveral of thefe kinds of Plants are accidentally produc’d by a 
cafiial p~trifa@ion, I fee not any great reafon to  quefiion, but that, not- 
withitanding its own produfiion was as ’twere cafiial, yet it may germi- 
nate and produce feed, and by it propagate its own, that is,a new Species. 
For we do not know, but that the Omnipotent and All-wife Creator 
might as direaly defign the firuAure of f k h  a Vegetable, or fuch an 
Animal to be produc’d out of fuch or fish apatrlfaaiott or change of 
rhis or that body, towards the confiitution or firuaure of which, }le 
knew it ncceffary, orthought it fit to make it an ingredient j as that the 
digefrion or moderate heating of an Egg, either by the Female, or the 
SUI, or the heat of the Fire, or the likq fhould produce this or that Bird 3 
or that Pz/tri$a&ve and warm €teams kould,out of the blowings,as they 
call them, that is, the Eggs of a Flie,produce a living Magot, and that,by 
degrees, be turn’d into an Airrelia, and that, by a longer and a propor- 
tion’d heat, be traH$mted into a Fly. Nor need we therefore to fuppo& 
it the more imperfea in its kind, then the more compounded Vegetable 
or Animal of which it is a part j for he might as compleatly furnifi it 
with all kinds of contrivances neceffiry for its own exiitence, and the 

of its own Species, and yet make it a part o fa  more corn.. 
bod as a Clock-maker might make a Set of Chimes to be a 

ofa CloJ;and yet, when the watch part or firiking part are taken 
away, and the hindrances Of its motion remov’d, this chiming part 
may go as accurately, and firhe its tunc as exa&ly, as if it were oil1 
part of A N ~ O Z Y ~ ~ Q @ *  SO, though the original cauft, or 

Ceminal 





&nina€ princ$c from which this minute Plant an K d e  leaves d;d*fp&&; 
*ere, before )the corruption caus’d by the Mill-diw, ncompi?ne@ prirrL 
of+ leaf 06 which it grew, and did &fpcm as 3 tanp& in the produQi:: 

nd cmitirution of it, yet might it. be fo confiimmatk, as to produck 4: 
feed which might have a power of propagatkg the fahc fpecies:the works 

* of the Creator feeming of kch an exccllency,that though they are umbly 
tP help to the perfebting ofthe more compounded exiltenceofthc‘greatek. 
Plant or Animal ,they may have notwithitanding an’ ability ofaQing fin 1~ 

though of a le& compounded nature, and to proceed Co firr in the( m& 
&Od of other Vegetables, as to bear flowers and Cds,,which may besca: 
pabale of propgating the like. So that the lictled&s which ~ppeat td 

, grow on the top of the flender ftdks; hay, for oughh gkn@*~ fhow h. #. 

the prcnr V,-get”]e, conrain a feed, which, beinq fcatter’d on othep 
leaves ofthe fame Plant, may produce .il Plant of mich the fame kind, 

Nor are Dam&-Rofe leaves the onely l a ~ ~ s t  that produce the@ 
kinds c,fVegetable fproutings j for I1 llave! obkrv’d them dfo in feveraf 
Other kinds of Rofe leaves, and oti the leaves of fevcral fir@ of Briers, 
and 011 Bramble leaves they are ofientimes to be found in very great: 
6laiters; io that I have bund in one cluiter,three,four, or five hundred of 
them, making a very confpicuous black ipot or fcab; on the back fide of 
;he leaf: 

upon their down internal principle, fdas to produce ‘n-Vcgetablc b J y~ 

fhould fiippofe them to fpring from the perverting ofrhhe ufual cou rP e of 
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out rnultimdes of f i l l  long cylindrical and trai;Tparent fialks,not exalts 
ly fireight,but a little bended with the weight of a round andcwhite knob. 
that grew on the top of each of them; many ofthek knobs r obkrv’dI 
to be ver round, and of a fmooth furface, fuch ns A A, &c. others 
fmooth li z ewife,but a little oblong+ E j feveral of them a little broken, 
or cloven with chops at the top, as C; others flitter’d as ‘twere, or flown, 
all to pieces, as D D. The whole Cubfiance of thefe pretty bodies was 
ofa very tender confiitution, much like the Cubfiance of the M e r  kind 
ofcommon white Mufhroms, for by touching them with a Pin, I found 
them to be brukd and torn j they kern’d each of them to have a di- 
itin& root of their own ; for though they grew neer together in a clufier, 
yet I could perceive each flem to rife out of a diitinQ part or pore ofthe 
Leather j fome of thefe were ha l l  and fhort, as kerning to have been but 
newly fprung up, of the& the balk were for the moil part round, others 
were bigger,and taller,as being perhaps of a longer growth,and of rhek, 
for the molt part, the heads were broken, and hrne much wafted, asE j 
what thek heads contain’d I could nor perceive j whether they were 
knobs and flowers, or feed cafes, I. am not able to fay, but they Gem’d 
moil likely to be of the fame nature with thofe that grow on Muhroms, 
which they did,fome of them, not a little refemble. 

Both their fmell and talle, which are a&ve enough to make a f‘nfible 
impreifon upon thoE organs, are unpleafant and noibme. 

I could not find that they would To quickly be deftroy’d by the aaual 
flame of a Candle, as at firfi fight of them I conceived they would be,but 
they remain’d intire after I had pafi that aFt of the Leather on which 

feems they are not very apt to take fire, no more then the common white 
M~ihtoms are when the are fappy. 

Mukroms are figur’d, which would have been a long Work to have de- 
Ccribed,and would not have Cuited fo well with my defign in this Treatife, 
onely,amongfi the reit, I mufi not forget to take notice of one that was a 
little like to, or refembled, a Spunge, conlilting of a multitude of little 
Ramifications almoft as that body does, which indeed Gems to be a kind 
of Water-Mufhrom, of a very pretty texture, as 1 elkwhere manifeft; 
And a fecond, which I mufi not omit, becaufe often mingled, and neer 
adjoining to thefe I have dekrib’d,and this appear’d much Iike aThi&et 
of bufhes, or brambles, very much branch’d,and extended,rome of them, 
to a great Iength,in proportion to their Diameter,like crcepixlg braables. 

The manner ofthe growth and formation ofthis kind ofvegetable, is 
the third head of Enquiry,which, had I time,I Gould follow : the figure 
and method of Generation in this concrete kerning to me, next aficr 
the Enquiry into the formation, figuration, Or chryikalization ofsalts to 
be the moa fimpk, plain, and eafiej and it kerns to be a 
thou h which he muft necdkily pa& that would with any &lihood, 

find It  a very jacuIt talk3 who wdertzkes to difcover the firm of SP 
line 

they fiuck three or four times through the f; ame of a Candle; Co that, it 

There are a multitu br e of other h p e s ,  of whxh thek ~ i c t $ o p i c d  

inVCf$gate e, t h e r  zflformam of vegetables : for as 1 think that he flialll 





I: 28 MI C R O G R A P H I A .  
the fides of the containing Jar : others itanding up, or growing an end, 
out of the bottom, ofwhich I have taken notice ofa  very great variety 
But above all the refi, it is a very pretty kind of Germination which is aC- 
forded us in the Silver Tree, the mantier of making which with Mercury 
and Silver, is well known to the Chymifis, in which there is ail Ebullition 
or Ghmination, very much like thio of Muihroms, if I have been rightly 
informad of it. 

Fourthly, I have very often taken notice of, and alro ohferv’d with a 
Hicruj&pe, certain excrefcencies or Ebullitions in rhe fnuff of a Candle, 
which, partly from the flicking of the fmoaky particles as they are car- 
ryed upwards by the current of the rarify’d Air and flame, and artfy 
alfo from a kind of Germination or Ebullition of fome a&tuatcd un x uous 
partswhich creep along and filter through fome fmall firing of the Week, 
are formed into pretty round and uniform heads, very much refimbling 
the form of hooded Mulhroms, which, being by any means expos’d to the 
freh Air, or that air which encompafis the fame, they arc prefently 
lick’d up and devour’d by it, and vaniih. 

The reafon of which Phmumenon feems to me,to be no other then this : 
That when a convenient thread of the Week is fo bent out by the fides 

of the  huff that are about half an Inch or more, remov’d above the 
bottorn,or loweit part of the flame,and that this part be wholly included 
in the flame j theOyl (forthe reafon of filtration, which I have elre- 
where rendred) bein continualy driven up the f n u 6  is driven like- 

difiance, as half an Inch or more, above the bdtom of the flame, the 
arts of the air that paffks by it, are already, almoit Gtiated with the diG 

flolution of the boiling unttuous itearns that iffued out below, and there- 
fore are not onely glutted, that is, can diffolve no more then what they 
are already a&ing upon, but they carry up with them abundance of 
un&uous and footy particlcq which meeting with that rag of the Week, 
that is plentifully fill’d with Oyl, and onely $ends it as fafi as it evapo- 
rates, and not at  all by diffolution or burning, by means of the& fieamy 
parts of the filterated Qyl ifiuin Out at the fides of this ragg, and being 

nor burn them, the afcending footy partlclesare flay’d about it and fix’d, 
fo as that about the end ofthar ragg or h!ament of the frmff, whence the 
greatefi part of the itearns iffue, there 1s conglobated or fix’d a round 
and pretty uniform cap, much refembling the head of a Muflirom, which, 
ifit beof any great bignefi, you may obfcxvethat its undertide will be 
bigger then that which is above the ragg or fiem of it j for the Oyl that is 
brought into it by filtration,bein by the bulk ofthe cap a little ihelter’d 

neath from the or downw?rdS, as it does upwards, and by reafijn of 
the great accefi of the adventltlous fmoak from beneath$ incre& mofi 

That this may be the true r e a h  of this Phmmte#on, I could 
that Produce way. many Arguments and Experiments tQ make it probable : A ~ ,  

F& that the F jltratisn Garries the oyl to the top Of the We&pt le& 
as 

wik into this r a g e  (7 bended-end, and this being remov’d a good 

mclos’d with an air that is a k a  % y fatiated and cannot prey upon them 

from the heat ofthe flame, does E y that means ifhe as much out from be- 





taperitlg form; but whereas :all Vegetables arc;* obferv’d to ihwt and 
ow pccpendiculady upwards, this does &om ar  propend dire&& 

%wnwards. 
By which kfi ab e may ba a very pretty 

body w : d  a d  cancrmed by ~echanical‘principles, witboq the lea& 

And iip nce hrc find that the great rearon of thd.Z?hiinome#a of this pret- 
ty pc#@@ion, are to be reduc’d from the gravity of a fluid aqd pretty 
\~platil body iapregnattd with fiony particles,! .wh may not the Pbmnu* 
m&z oEEbullition or Germination be in part PO x bly enough d&<d 
fiom the levity of an impregnated liquor, which therefore per endicu- 
llrrly afcadin8 by degrees, evaporates and. leaves the more P olid and 
fix’d p a t s  behind in the form of a Mufhrom, which is yet further diver@ 
f i d  and fpccificnted by the forms of the parts that impregnated the li. 
quor, and c~mpofe or help to confiitute the Mulhrom. 

That the foremention’d Fi ures of growing Salts, and the Silver Tree, 

BOW a convenient opportunity of following it, nor have I made a fugci- 
ent number of Experiments and O b k ~ ~ a t i o n s  to propound, ex licate,and 
prove fi ufefulb o Zheov as this oE Mulhroms ; for, thoug P I the cow 
tgary pficipld! to that ofpetrifr’d Iceicles tnap be in part a caufe j yet 
I cannot but think, that there is hrnewhat a more complicated caufc, 
though yet Mechanical, and poflible to be explain’d. 

We therefore have further to enquire of it, what makes it to be fuch a 
liquor, and to afcend, whether the heat of the Sun and Air, or whe- 
ther that OfJrmentiatiotr and pzitrifagion, or both together 3 as alfo who- 
ther therc be not a third or fourth j whether a Saline principle be not a 
confiderable agent in this bufinefi alfo as well as heat j whether alh a fixa- 
tion, precipitation or fettling of certain parts out of the aerial Mamrom 
may not be a116 a confiderable coadjutor in the buhe6. Since wc find 
that many pretty beards orJiri4 of the particles of Silver may be preci- 
pitated upon a piece of Brafi put into a j b t i o n  of Silver very much di- 
luted with fair water, which look not unlike t~ kind of mould or hoar 
upon that piece of maal j and the 1103r froft 100b like a ki~id of mould 3 
and whether there nay not be feveral others that do concurr to the pro- 
du&ion Qfa Mukrom, having not yet had fuficient time to prorecute ac- 
cording to tny dcfires, I muit referr this to a better opportunity of my 
own, or leave and recommend it to the more diligent enquiry and eXav 
mination of fkh as can be mafters bot11 of  leifure and conveniencies for 
rich an Enquiry. 

And in the mean time, I m& conclude, that as far as I have been able 
to look into the nature af this Primary kind of life and vegetation, I can- 
not find the leafi probable argyment to Perfwade me there is any other 
concurrent. caufe then fuch as 13 purely Mechanical, and that the &e& 
QP produfilow arc as ncccffary upon the concurrence of tho& raufea ar 
thata Ship, when the Sails are hoifi ”€3 and the Rtdder irj ret tQfhha 
pQfitb&Quld,when the Wind blows, mov’d in fuch a way Or courk 

fiew Or robability of any other feininal farm&ix. 1 ,  

are fiom this principle, I co 3 d very eafily manifeft j but that I have not 

’ 

to 
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to that or tbther place j Or, 3s that the briiGd Watch, 'tvhich' I fnehd 
tion in the defcription ofA.406, fiould, when thofe pats  which hindred 
its motion were hllen away, begin to move, but rfier quite another man- 
ner then it did before, 
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qukc hollow,without any thing at  all in them ; whereas when I cut them 
afinder with a fiar Perr-knife when green, 1 found in the middle of this 
great C&,am&er I! rnaller round Cafe,between which two,the inte@ces 
were fill’d with multitudes of firingiefibref, which feem’d to iilkend thc 
lefircafe in the middle ofthe other, which (as farr as I was able to dif- 
ccrn> reern’d full of exceeding fmall white fieds, much like the feed-bagg 
in the knop of a Carnation , after the flowers have been two or three 
+yS, or a week,fal.len off; bur this I could not fo perfe&tly difcern, and 
therefork candot P O f l t h k l y  affirm it. 

After the feed was fallen away, I found both the Cafe, Stalk,md Plant, 
all grow red and wither, and from other arts of the root continually to 

bigg as the former, feeeded, ri en’d, hatter’d, and wither’d. 
I could not find that it ob P erv’d any particular feafons for thcfe feveral 

kindsofgrdwth, but rather found it to be fpringing, mature, ripe, feedy, 
and urtither’d at all times of the year j But I found it mofi to flouriih and 
inclreafe in warm and moift weather. 

It gathers its nourihinents,for the moil part,out of fonie Lapid$eht,ot 
other fibfiance corrupted or chang’d from its fdrmer texture, or Cub- 
fiantial fdrm j for I h v c  found it tu row on the rotten parts of Stotle, 
d Bridts, of Woad, of Bones, of h a t  er, &c. 

It bfi grows an the barks of feveral Trees, fpreading it GIG fometiibiies 
fium thd’ground upwards, and fometimes from ronie chink or cleft of 
the bark of the Tree, which has fome p u t r ~ ’ d  rubfiance in it j but this 
fitrns of& difiinEt kind from that which I obferv’d to grow onpzttrz$d 
ihanimate badies, and rotted earth. 

There are alh great varieties of other kinds of Moas,  which grow on 
Trees, and feveral other Plants, of which I fib11 here make no mention, 
nor of the MorS growing Qn the fkull Qf a dead man, which much re- 
Gmblas that of Tfeees. 

Wkethdr this Plant does Cometimes originally $ring 6r rik out of cor- 
ruptim,without any.di%ininated feed, I have not yet made trials enough 
to be very much, cithet. pofitive or negative j for as it Gems very hard to 
conceive how the feed f h d d  be generally difpers’d into all parts where 
there is zi corruptioh begun, unlefi we may rationally fippofc;that thie 
feed being To egceeding f’ina11,and confequently exceeding iight,is thered 
by taken u and camied to a i d  ffo in the Air into every place,and by 

places, and them ~ n d y .  takds rout batsd propagates, where it: finds a cow 
venjent foil Or matri~ for it to thrive ih j i‘o if *e will have it to proceed 
fi.m cbiruption, it 18 n ~ t  

Fj& how the cokruPhddb$’ Ve@tibk,ktmch le6 of any Stone OS 
hick, fiould be *he PQr& of fo t ~ & t l y  fi r’d, and CO petfibis 

baa #odu& afthe Rain In tho& h k s  *here it is Qay ’d, then ;oftk 
v q  bo&& th&nfkhes, fin@& (1 &have found it p W h g  on Marble, ad 
FalhtS ht almp &e .~icr$@r(, if not the naked eye, would 
fa little hole of Dirt in wMch it was rooted. Next, 

fpring new branches or Ilips, which by B egrer‘s incredfed, and grew as 

thf&lling i mps of rain is Wak’d down uut of it, and io difpers’d into all 

plahtas this is. But; here ifided, canndt h t  ad r , that it feerns tabher dQ 

difficult to cohceie, 
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' ons made, that fuch or rich Vegetables were produc'd Out of the cor- 
ruption ofanother, without any concurrent hninal principle (as I have 
given forne reafon to fuppofe, in the defcription of a Micu@opical M u h  
rome) without derogating a t  all from the infinite wifdom of the Creator, 
For this accidental produtlion: as I may call it, does manifeit as much, if 
not very much more, of the excellency of his contrivance as any thing in 
the more erfeQ vegetative bodies of the world, even as the accidental 
moticn o f p  the Atrt~wraton does make the owner fee, that there was much 
more contrivance in it then at  fir0 he imagin'd. But of this I have added 
more in the defcription of Mould,and the Vegetables on Rok ktVe~,&~. 
thok being much more likely to have their original from fuch a caufe 
then this which I have here defcribed, in the 13.  scheme, which indeed f 
cannot conceive otherwife of, then as of a moil perfdl Vegetable, want.. 
ing sothin of the perfeAions of the moil confppicuous and vaficfi Vege- 
tables oft  a e world, and to be of a rank fo high, as that it may very 

roperly be reckon'd with the tall Cedar of Lebanon, as that ,Kingly 
gotmilt has done. 

We know there may be as much curiofity of contrivance, and excel4 
lency of form in a very imall Pocket-clack, that takes not up an Inch 
fquare of room,as there may be in a Church-clock that fills a whole room ; 
And I know not whether all the contrivances and Il.rechanfms re 
to a perfea Vegetable, may not be crowded into an 
room then this of Mofs, as 1 have heard of a 'mking  
that it ferv'd for a Pendant in a Ladies ear j amh1 have already given 
0~ the dekrlption of a Plant growing on Rofe leaves, that isabundant- Y ly fmaller then Mofi j: infomuch, that neer 1000. of thcm would hardly 

make the bl nee ofqne,fingle Plant of MoG, And by comparing the 

with in Story (of which:kind wefind'in Come hotter climates, as,G#imcl 
and B,.@c, the flock O r  body of fame Trees to be rwenty foot. in Dja+ 
meter, where fikth p art of an ,Inch) we fhdl find that the ulk of tEe one 
will. exceed the bulk o f  the other, no lek 'then ,?984984 'MillhnyJ 

bulk 0fM0 P S, wlrh:the hulk of the biggefi kind of Vegetabia we meet: 

as the body or ftem ofMofi,Ifor the mofi art, is nat pb 
Or 



Or 3985~840000~0, and fuuppofing the produ&ian ob a Rofb kif io &e 
4 h n t ,  welthall have of thofu IH&# P l a n r ~  to exceed 3 produaion oE 

f0 pradiqioully varicus are the works of the Ermt.oi,and fo All4bflicienr 
irJ .he ro’* perform whatt to man would kern unp&iblc, rhty beins bot11 
alike cqfie to him, even as aiie day, wd a rhoutqfid years are to him 3s 
one and the Grnc rime. 

1 have tzkcn notice of Such at1 infinite variety of tho& frnallcr lrindsof 
Vegerations, that fhould I have defcribed every one of them,thty would 
almofi hrvefill’d a Volume,and ~ ~ ~ i ~ v  d bigg cnaugh to have made a i w w  
Herbid, fuch mukitudes are there to be foiinci in rnoifi hot wduhc~;’ 
e@xi;tlly in the. Summer time, on a11 kind of putl’ifyirig hbhnceei, whichJa 
wherher thcy do more properly belong t O  the C:ldfi dfAd@rom, or 
IMotdclf,‘ or MOJ~I, I fl1all not now difpute, there being fome that Gem 
more prop~r]y  of one kind, others of stiather their colqprs and 
magnitudes boing as much diffgring 3s their Figures and fubftanees. 

Nay, I have obferv’d,that putring fnir Water (wherher Rain-water or 
Pump-water, ur Mdy-dem, or Snow-water, it was aimoil all one) I have 
oftien obferv’d, I hy3 that this Water would, with a little itanding, tarnih 
and cover all about the fides of the GlaG that lay under wnter, with 3 
lovely green j but though 1 have often endcavout’d to difcover with my 
M c r @ u p  whether this green were like Mois, or long itriped Seameed, 
or any other peculiar form, ycc To ill and irripecfeQ are our IMicroJ2.ppej, 
that I’could not certainly difcriminate any. 

&owing Trees dfo, and any kinds of Wcmds, Stones, Bohes,~&, that 
have been lon expos’d to the Air and Rain, will bc all Over covcr’d with 
a greenifh fcur$F,which will very much foul 3t-d green any kind ofcfoaths 
that are rubb’d againfi it; viewin this, I could not certainly perceive 
in many parts ofit any determinare P orm,though in many I could perceive 
a Bed as ’twere of young MocS, brit in other parts it look‘d nlmofk like 
green bufhes,and very coofus’d,but always ofwhat ever irregular Figures 
the parts appear’d of, thcy Were always green, apd feem’d to be either 
Corne Vegetable, or to have fome begetatilie PrinCIPle. 

4 R C f h i m  Vee;ctable kiiigdcxm nu le6 then 1000 times the former rtun1ber j 

t ,  

. .  _1__ 
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added, in the third Figwe of the I scheme, of a piece ofit, which y o i ~  
may perceive reprecents a confus'd heap of the fibrous parts curioufly 
jointed and implicited. The joints are, for the moft part, where three 
jbrej onel meet,for I have very feldom met with any that had four. 

At the iy e joints there is no one of the three that kerns ro be thehock 
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1 

whereon the other 
an equal bi ne& 

towards the top of the 
is ufiall in Plants, the 
lar and difhrent j the 
twelve times more then between fome others. 

Nor are the joints regular, and of an eq*i#piago*al F&re, but,for the! 
moft part, the three J'res io meet, that  they compofe three angles very 
differing all of them from one another. 

The mefhes likewife, and holes of this reticulated body, arc not le6 
various and irregular : fome bilateral, others trildteral, and qtradrilateral 
Figures ; nay, 1 have obferv'd hme mefies to have 5,6,7,8, or 9. fides, 
and fome to have onely one, fo exceeding various is the LN@J N a t w ~ c  in 
this body. 

AS to the outward appearance of this Vegetative body, they are Co 
nfuall every where, that I need not defcribc them, ConMting o fa  foft 
and porous fubfiance, repreferiting a Lock, fometimes a ff eece of Woo11 j 
but it has bcfides there h a l l  micrGopicaZ pores which lie between the 

fibres, a multitude of round pores or holes, which, from the top of it, 
pierce into the body, and fometimcs go quite through to the bottom. 

I have obferv'd many of thefe Sponges, to have included likewife in 
the midit of their fibrous contextures, pretty large friable fiones, which 
muft either have been inclos'd whil'Q this Vegetable was in formationpr 

enerated in thofe places after it was perfeitly fhap'd. The later of which 
kerns @he m ~ r e  improbable, bccaufe I did not find that any of there fiony 
fubltances were perforated with thefibref of the Sponge. 

I have never feen nor been enform'd of the true manner of the grow.. 
ing of Sponges on the: Rockjwpther they are found to increak from little 
to  great,like Vegetables,that IS, part afkr part, or like Animals, all parts 
equally growing together j or whether they be mdtrices or Eed-baggs of 
any kind of Filhes, or &me kind ofwatry InfXt i or whether they are at 
ally times more fofc and tender, or of another nature and texturqwhich 
things, if I knew, I Ihould much deiire to be informed of: but from a 
curfory view that I a t  firfi made with my Micr$ope, and fome other 
trials,~ LipPofed it to be fome Animal fubfiancc cafi out, and fafined up- 
on the Rocks In the form of a fioth, or coqpries of bubbles, like that 
which I have Often obferv'd on Rofemafy, and other Plants (wherein 
is included a little hfe&) that all the h t k  films which divide 
h & j e s  one from another,did prefently,almofi aka the Cubfiance began 
to grow a lit tJe harder,break,and leave onely the thread behind, which 
might be 3 as 'twere, the angle or thread between the bubbles, that the 

great 

are, for the moll part, of 
an equal &are in t h e  

the Lime bignefi, notfialler 
neerer the bottom or root, as 

each between the joints, js very irregu-, 
between fome two 'joints, being ten or. 

joint j the$ s res are all 

. I  
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great holes or pores obGn7able in thek Sponges webe 
ption of the irlcluded Htterngeneatis iLbi tmx fwheth 
other body, for many other fluid bodies will do the Ci 
breaking out of the Icffer, were colleficd into lrcrp In’ 
fi might make their wip ont of the Sponge, a i~d  in th 
leave a round cavity j and if it were larqe,might carry 
jacent bubbles, which may be percciv’h at the mtfid 
it be firit through‘ly wetted, and  iiiKer’d to plum it. 
form, or be then wrung dky, nnd fufkr’d to expan! it 
Will freely do whil’fi moiIt t for whcn, it hits thus pl 
narural fiape and dimenfions, ’tis obvious cnotgh-th 
larger holes have n kind of lip or riling round about theh, bdt the ‘ ‘rh& 
fmallcr pores have little or none. It may further be found, that e4 1 fi‘txf’ 
there great pores has many other fmall pores below, that are united ubtb 
it, and help to coni t i t~~te  it, altnolt like ib many rivulets 
that contribute to the mnintcnance of a Jar 
hyppoth& would it have been difficult to c 
branchis of CoLd, hd Stones, Shcf?x, and t lk  



From which Defiription, they leeern to be 3 kind 
that adhem to 9 Rock, and the& timall fibres or threads 

which we have dekribed, feem to have been the VefMs which (’tis very 
probable) wcre very much bigger whil’lt the IrzterJtitia were fill‘d {as 
he &ms) with a mucowpulpy or flefhy fiibfiance ; but: upon the drying 
were b u n k  into the bignek they now appear. me teXture of it is fuch, that I have not yet met with any ocher body 
in the world that has the like, but onely one of a larger fort of Spoagr: 
(which is prekrv’d in the Mh$krn Harveanzm belonging to the mofi 
nlufirious and moil learned Society of the Phjc iamof  L o d o n )  which is 
ofahormy, or rather of a pe#r@’J fibikancc. And of this indeed, the 

that both theholesand thejbrer, or texture of it  is exceedingly muc h texture and make is exa&ly the lame with common Sponges, but one1 

bigger,for fome of the holes were above an Inch and half over, and thc 
fibres and textwe of i t  was bigg enough to be diftinguiflied eaiil with 

hdee B , feem’d to have been the habitation of fome Animal j and ex- 
aminin ~viJotle,, I find a very conknant account hereunto, namely, that 
kc had L own a certain little Animal, call’d Pinnothem, like a Spider, to 
bebred in thofe-caverns of a Spo~l e,from withiii which,by opening and 

~ n e s  e e, but conkicuoufly with an ordinary finglc iVicr@opc. An K thek 

thofe holes, he infnares an (f catches the little Fiihes; and in ana- 

kmc in P ormation of the Veirels in Animal P ubitances, which (by reafon 

fuch texture in Animal fubfiances, is, that examining t P, e texture of the 

he fays, That’tis very confidently reported, that there are cer- 
or Worms that relide in the cavities of’ a Sponge,and are there 

aourified : Notwithitanding all which Hifiorics,I thhk it we11 worth the 
enqukjn intg the Hiflory and nature of a S onge, jr  feeming to promife 

of the folidit of the interferted. flel-h that is not eafily remov’d, without 
defiroying a Y fo thok inreriperid Vefils ) are hitherto undikover’d j 
whercashercin a Spongc,the Pclre#clyma,it fecms,is but a kind of mucous 
gel1 , which is very eafily and clcerly wafh’d away. 

’&e rcafon that makes me imagine, that there may robably befome 

filamentsof tann’d Leather, I find it to be much of the fame nature and 
ftrength of a Sponge 5 and with my &jcr@& I have obfirv’d many fu& 
jointsand knobs, as I have defcribed in Sponges, thefibres alfo in &e hol- 
low of feveral forts of Bones, after the Mirrow has been remov’d, I ha ye 
fiurld Comewhat to refernbk this texture, though, I confers, I never ’ et 
found my texture exaQ~y the fame, nor any for curiifity comparatle 

The filzmenSs of it are much fmallcr then thofe of Silk, and through 
h e  ajcr@pe appear very mer as tran@arent3 nay, Come parts of them 
, Having examin’d alfo feveral kinds of Mulhroms, 1 &de theh textwe 

tQ be fornewhat of this kind, that is, to confifi of an infinite compm of 
hall filaments, every way contex’d and woven together, ib as to mJc 8 
bidof cloth, and more particularly, examining a piece o f T o u c h . . w ~ ~  
(which ha kbd of gem-errr, 01 Muihrom, growing here in ~ ~ & ~ ~ d  db, 

on 

to it. 

1 have,obferv’d much more* 





thc 





* ! ,  

His which is delineated wjthin the circle ofthe fecond Figitre of the 7- I+ sdeme, is a - h l l  part of the back or under fide of a leaf of 
RoGmrrw, which I did not therefore make choice of, becaufe it had any 
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namely, c c C C, of thefe thew may be mtiftittlded &i&’;d.in sage, 5 

before in the I 9. Obfervation n o d  on Rofe-kives, I is of ar quite di&r-. 
ing kind, and i&mv indeed a realVegetablej *difiin& &om khe leaf: 

Thirdly, among thefe rial1 buihes are obfaw$.Yc an ihfihitet company. 
of h a l l  round Ball*; ~~aaly’GldbUlaf, and V ~ V  huch refembljr$ Pearly 

and feveral other Plants, which I fippofe waskhk >reaTon why &m$& 
KZrcher fippofed them to be all covrr’d with Spiders Eggs, or;youn 
s iders, which k k e d  is nothing elfe but fonie:lkind of gun&ows exf L!? u’ 
&m,which is always much of t k f a m c  bignefii . At firfi fight. bf thefe’,I. 
confcfi, 1 imagin’d that they might have been fome kind of nmtrices,Poa 
nourifhing receptacles for fome h a l l  Jnfe&, jufi as I have fo;und Oa& 
apples, and multitudes of fuch other large excrekencies‘ oh leave$. 
and other partsofTrees and h u b s  to be for Flyes, and diveribther Jn-’ 
febs, but obferving them to be there all the year, and fcarce at all to 
change their magnitude, that conjeQure kem’d not TO probable. But 
what evcr be the uk of it, it affords a very pleafant objen through the 
MicroJoje, and may; perhaps, upon- further %.&mination,. pfove very 
luciferous. 

Nettle is a Plant To well known to every oae,as to. what the appear-. A ance ofit is to the naked eye,that it needs no dckriptionjand there 
are very few that have not felt as well as fee11 it j and therefbre it will be 
no news to tell that a gentle and flighr touch of the fkin by a Netrle,doks 
Oftentime, not onely create very fenfible and acute ah,  much like that  

vers hours. Thek obfervations, I fay, are common enough j but how the  
pain is fo fuddenly created, and by what means continued, augmented 
for a time, and afterwards diminifi’d, and at  length quite exfiinguik’d, 
has not, that I know, been explain’d by any. 

And here we muit have recourfe to our Micr&ope, and that will, if 
almofi any part of the Plant be looked on, hew ds the whole hrface of 
it very thick fet with turn-Pikes, or aarp Needles, of the &ape ofthok 
re rerented in the 15. Iscr5eme and firfi F&ppe by A B, which a ~ c  vilible P tile naked eye j each of which confills of ~ W O  parts very’djfiina 
for fiape.and differing alfo in quality from one another. For the part A, 

fhaped‘very much like around Bodkin,fiom:B tapering till it end in a 
very fiarp p ojnt j it is of a fubftance v e q  hard and itiff, exceedingly 
tranbarent and deer, and, as I by many trials certainly found, is hollow 

of a burn or fcald,but often alfo very an ry and har B fwelliags and infla-: 
mations of the parts, fich as will pix Ig cntly ri6,md continue fwolndi- 

- 
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beyond their natural t o m ,  but are a16 prick’d, perhaps, orCcorroded by 
the pungent and incongruous pole5 of the intruded liquor. 

A1ld this feems to be the reafon, why Ap/n fortis ,  and otherfifine liA 
quors, if they come to touch the fenfitive pasts, as in a cut of the fiin, 
or the like, do ib violently and intollerably excrnciate and torment the 
Patient. And ’tis not unlikely, but the Inventors of that Diabolical pra- 
&ice of poifoning the points of Arrows and Yonyards, might receive 
their firft hint from fome fuch Infiance in natural contrivances, as this of 
the Nettle : for the ground why fiich poifon’d weapons kill fo infallibly 
as they do, feems no other then this of our Ncttle’s itinging;for the Pon- 
yard or Dart makes a p a a g e  or entrance into the fenfitive or vital parts 
of the body, whereby the contagious fubftancc comes to be diffolv’d by, 
and mix’d with the fluid parts or humours of the body,and by that means 

reads it felf by degrees into the whole liquid part ofttie body, in the 5 am2 manner, as a few grains of Salt,put into a great quantity ofwater, 
will by degrees diflufe it felf over the whole. 

And this1 take to be the rearon of killing of Toads, Frogs, E&, and 
feveral Fihes, by firewing Salt on their backs (which Experiment was 
fiewn to the Roynl8ociey by a very ingenious Gentleman, and a worthy 
Member of it) for thofe creatures having always a continual excudation, 
a6,it were,ofilimy and watry parts,fweating out of the pores oftheir fkjn, 
thefiline particles, by that means obtain a uchicfe,which conveys them in- 
to the internal and vital parts of the body. 

This feemsalfo to be the rcafon why bathing in M i n m l  waters are 
fuch ibveraigii remcdies for multitudes of diltcmpers,e$xcialfy chronical j 
for the liquid 8c warm vehicles of the Mineral particles,which are known 
to be in very confiderable quantities in thofe healing baths,by the body’s 
long hay in them, do  by degrees fteep and intinuate themklves into the 
pores and parts of the fkin,and thereby thore Mineral particleshave their 
ways and pallages open’d to penetrate into the inner parts, and mingle. 
themfdves with thcfignant juices of the feveral parts j befides,many of 
thofe offenfive parts which were united with thofe Jta~n~ont juices, and 
which were contrary to the natural conflitution of the parts, and fo be- 
come irkhme andpaiiifiidl to the body,but could not be difcharged, be- 
caufc Nature had made no provjiiori for fuch accidental mifctliek, are, by 
means ofthis Coaking, and filling the pores of the &in with a liquor, aE 
forded PGge through that liquor that fills the pores into theam- 
bient f l u d  and thereby the body comes to be dikharged. 

So that ’tis very evident,there may be a good as well as an evil applica- 
tion of this Principle. And the ingenious Invention of that Excellent 
perfon, l h % ~ ’  Wren, bf injetling liquors into the veins of an Aiiirnal, 
Gems to be reducible to this head : I cannot hay, nor is this a fit place, to 
mention the fkvcral Experiments made of this kind by the moik incom- 
parable Mr. B v l e ,  the multitudes made by the lately mention’d Phyficiars 
DocStor ~ l a r 4 ,  the f-lifiory whereof; as he has been’pleas’d to comnm- 
nicate to the X y a l  Society, io he: may perhaps be prevail’d with to make 
publique himklf: But I hall rather hint, that certainly, if this’ptinciplc 

were 
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mifiakc is manifeR enough tkom the dekription of $which Mr. PN&@ 
f& d0W.n in his Herbal, Tribe X 1. Chap. 2. Pha$olusJhg#a hi$ta 5 TbC 
hairy K j,&+ean, cded in Zurratte where it groms, Colrhnge : We kave bad 
(fays he) another ofthis &ad brogght rn eat of tbe Eait-Indies, which be@ 
planted, b a s  in@em like the far filer, but came not to  perfellion, the m&db 

theflower j bwt of the Cod$ that were broHght3 
$me were jkahr,fiorter, and rounder then the Gardcn &nd; others mr/cb 
longer, and many gromiflg together, ct~’ it mere in cI@ers,,and coveid almer 
& a brown Jhort bairine/,jfiize, that if any of it be rubb’d, or f*L!mttbc 
back ~ o n e r  band, or ether tender parts ofthe x&n,, it will cnafi a &d d f  
itching, but notJtroqq, nor long induring, but papng quick& aw,y, &itho#t 
either danger or hctrm; the Beans were/nral/er tben ordznary, and fa bl& 
pining colour. 

Having one o€ there Cods given me by a Sea-Captain, who had fie- 
quented thofe parts, Ifound it to be a fmall Cod, about three Inches 
long, much like a fhort Cod of French Beans, which had fix Beans in it, 
the whole furface of it was cover’d over with a very thick and fhinin 
brown Down or Hair, which was very fine, and for its bigneG ni$i 
takin iome of this Down, and rubbing it on the back of my hand, 1 
f.&n H very little or no trouble, only I Was feniible that fetveral ofrhefi 
little downy parts with rubbing did enetrate, andwere funk, orfiuck 

I felt very little or no pain, in To much that I doubted, whether it were 
the true Couhage ; but whil’it I was confidering, I found the Down begin 
to make m hand itch, and in Come Flaces to fmart again, much like the 

degrees I found my k i n  to be fwell’d with little red puitules, and to 
look as if it had been itchie. But ruffcring it without rubbing or ticratch- 
in , the itching tickling ain quickly grew languid, and wirhin an hour 

The caufe ofwhich odd Phanomenon, I f‘uupp~fe to be much the &me 
with that of the itinging of a Nettle, for by the Mcr@ope, I difcover’d 
this Down to contiit of a multitude of h a l l  and Llender conical bodies, 
much refembling Needles or Bodkins, fuch as are reprerented by A B, 
C D. E F. of rhe fir@ Figure of the XVI. schenze j that their ends A A A, 
were very iharp, and the hbfiance of them fiiff and hard, much like the 
filbfiance of fkveral kinds of Thorns and crooks growing On Trees. And 
though they appear’d very cker and tranfparent, yet I could not per- 
ceive whether they were hollow or not, but to me they appear’d 
like felid tranfparent bodies, without any cavity in them; whether, 
though they might not be a kind of Cane, fill’d with ibme tran$a- 
rent liquor which was hardned (becaufe the Cod which I had was very 
dry) I was not able to amnine. 

N ~ ~ ,  being fiich fii6 &arp bodies, it is a i ie  to conceive, how wit11 
rubbing they m k  ht eafily be thruft into the tender parts of the skin,and 
there3, by reahl’ot.l of their exceedin finenefi and drineii, nQt create any: 

retiding 

not.$fering it to 

pretty deep into my &in. After I ha B thus rubb‘d it for a pretty while, 

flinging o I! a Flea or Gnat, and this continued a pretty while, fo that by 

I P elt nothing at  all, and t g e little protaberaaciex were vaniih’d. 

confide&,le trouble or a b ,  till % Y remaining in thofe places moifiaed 
with the humoilrs of the E ody, fame caufiick part Lticking on them, or 
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Wfiding within them might be diffolv'd and mix'd with the ambient ja&S 
of that lace, and thekby thokfibres and tender parts adjogning bei 
come a f /  e&ted, and as it were corroded by it; whence, while that atti- 
on laits, the pains created are pretty iharp and pungent, though fmallj 
which is the eff entia1 property of an itching one. 

That the paih air0 cnufed by the fiinging of 3 Flea, a Gnat, n Flie, ;1 
Warp, and the like, proceeds much corn the very fame caufi, I elfewhere 
in their proper places endeavour to manifcfi. The itir,ginp a lb  of fired 
Hodhair, which in meriment is often firew'd between the iseets ofa Bed, 
Gems to proixed from the fime cauL 
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Freknt the wreathed part broken into two pieces,whereof the end A €3 is 
to be f+@d to have join'd to the end C D, fo that E A C F does repre- 
rent the whole wreathd part of the Beard, and E G a lmall piece o f the  
upper part of the Beard which is beyond the knee, which as E had not 
room to:infert, fo was it not very confiderable, either for its forqor  any 
known property ; but the under or wreathed part is notable far both: 
AS to itsiform, i t  appear'd, if it were lookd on fide-ways, ahoft  like a 
Willow, or a fmall tapering, rod of Haul, the lower or b i e p  half of 
which onely, is twified round kveral tirnes,in rime three, in &hers more2 
in others lefs, according to the bignefs and maturity of the Grain on 
which it grew, and according to the drinefs and moifiure of the ambient. 
Air, as I ihalf ihew more at large by and by. 

The whole outward Superficies of this Cylindrical body is curioufly 
adored or fluted with little channels, and interjacent ridges, or little 
protuberancer between them, which run the whole length of the Beard, 
all.$ are firelght where the Beard is not twified,and wrc:~th'd where it is, 
jufi after the lame manner : each ofthofe fides is befet pretrp thick with 
fmall Brifles or Thorns, tbmewhat in form reii.mbling that of Porcupine$ 
Q+i.ll~, fuch as k a a tz a in the Figure j all whore points arc direCted like 
6 many Tam-pikes towards the fmall end or top of the Beard, which is 
the reafon, why, if you endeavour to draw theBeard betweet, your fin- 
gers the contrary way, you will find it to  ftick, and grate, as it were, 
againlt the kin. 

The proportion of thefe fmall conical bodies a a a a a to that whereon 
they grow, the Fi ure will fiifficiently hew, as alCo their manner ofgrow- 

that there,is ufhaIly lefr 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 more thick and clofe (though 
thcre be  fewer rid es) fo that the ,root, and almofk half the upper are 

I could not perceive any tranfierj pares, unleCs the whole wreath'd 
part wers feparated and clcfi,in thofcr little channeIs,by the wreathing in- 
to fo many little firings as thcre were ridges, which was very difficult ta 
deternnine 3 but there were in the wreathed part two very ~~f f r icuous 
&ann& Or clefts, which were continued from the bottom F to,tb el- 
bow E M, or all along the part which was wreath'd, which feem'd to di- 
vide the wreath'd Cyfiinder into two parts, a bigger and a I& t,. the b&er 
was that which wadat the c o m c x  Gde of the knee, namely, do &?fide A, 
aid wreath'd by O Q 0 0 0 j  this, as it kem'd the kcpder, fo 
did it &io the IQnfJCr? th other P P P P P, .whkh Was u f ~ d l p  PUrYld Wrij&led in the bendl% of the  kneejas ahout E, feem'd both the Qorcqq 
and narrower, fo that at firfi I thought the wreathing and unvpreathiog 
of. tho %ard might have been CairSd by the hinking OF fi*&dg Ofthat  

part stbhkupofi firthermamina&aJ found that the clefts, K, &, c b,war~ 
fi& %ith a kind of Spongie fitbhbceP which; for the m& part, was 

very 

' 

in ,their thickne P s, and neerne6 to each other, as, that towards the root 
or % ottom of tk Beard, they are more thin, and much IhorterSniomuch 

hid by the tops o f p  tho& next below them. 
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very couf’icuous neer the knee, as in the cleft Ii K, when the Beard baj; 
dry j upon the dircovery of which, I began to think, that it was upon the 
[Welling of this porous pith upon the accefi ofmoifiurcor water that the 
Beard,being made longer in the niidf1,was fireightIied,and by the krink- 
ing or iubliditig of the parts of that Sporigie fubftance topether, when 
the water or moilture was exhnl’d or dried, the pith or.’&ddle parts 
grotving fiorter, the whole k a m e  twiftcd. 

But this I cannot be pofitive in, for upon cutthg the iureathd part in 
many places rranfverily, 1 was not fo well iitisfy ’d with the &ape and 
nlanner of the p r e s  of‘the pith 5 for looking on thek tranfverfe Sebions 
with a very good McroJ2.uke, I found that the ends of thofe tranf- 
Vcrk Se&ions appcar’d much of the manner of the third Figure of the 
I 5. scheme A B C F E, and the middle or pith C C, feem’d very hli of 
pores indeed, bltt a11 ofthem fkem’d to run the long-ways. 
1 his E’igtlre plain] enough fhews in what manner thofe clefts, K and L 

divided the wreath’ B Cylinder into two unequal parts, and nlfo of what 
kind of{$dhce the whole body confifis; for by cutting the farneBeard 
in many pIaces, with tranfverfe SeOjons, I found much the lime ap- 
pearance with this cxpds’d j ib that thot‘e pores kern to run, as in moil 
other luch Cany bodies, the whole length of it. 

The clefts of this body K K, and LL, feern’d (as is a16 expreEd in 
the Figure) to wind very oddly in the inner part afthe wreath; and 
in forne parts of them, they feem’d fituffcd, as ir were,with thac Spongie 
ilbihnce, which I juflnow defcribed. 

This CO oddly conitituted Vegetable fubfiance, is firft (that I have 
fnet witb) taken notice ofby Bdptgd  Purtcz, in his Nnti ird M2&4, as 4 
thiii known to children and Juglers, and it has beencall’d by fome of 

~ r a b i a n  Spider, or the Leg of an inchanted &pi&& ~ b ,  and has been 

upan the wetting of it with 3 drop of Water, and muttering certain 
words. 

But the ul‘e that has been made of it, for the dikovcry of the various 
conititucions OK the Air, as ta drh& and moiftnefs, is incomp,?r&ly 
beyond any other j for this it  does to admiration : The manner of con- 
triving it To, as to perform this great effeh, is oncly thus : 

Provide a good large BOX of Jvory, about four Inches over, and d 
what depth you fbd judge convenient (according to YOU intation 
of making ufe of one, two,threWr *@re of there h a l l  BeardSpdered in 
the manner which I f h d  by and by dcfcribe)let d l  the fides OfthisBm bc 
turned &&et-work (which here in Z O f i h z  k eafily enough procur’d) 
full ofholes,in the manner ahoft  of2 Lettice, the biggm, of mare the 
holm =,the betrer,tlsat ik> the Air may have the more ftee pdhF to the 
indofed &ard,@nd bay  the mote enfily pafs through the Infirlment ; it 
will be better yet,though m t  dtogefher handfom,if illlteed of the Baf- 
kct-work on the Mes of the Box,the bottom and top of b x  be join’d 
together onely with three 0~ four finall Pillars, aftel: the mailnu repre  

€ented 

tho P e lafi named perrons, the berter to cover their cheat, the Legg of au 

uCcd by them to hake a pn la11 Index, Crofi, or thelike, tornove round 



150 M I C R O G R A P H ~ A .  
fented in the +Figure of the I 5. Scheme. Or,if you intend to make ufe of 
many of thefc fmall Beards join’d together, you may have a hal l  long 
cafe of jvory, whofe fides are turn’d of Bdket-work, full of holes, which 
may be fcrew’d on to the underfide of a broad Plate of Ivory,on the other 
fide of which is to be made the divided Ring or Circle, to which d i d -  
oris the pointing of the Hand or Index, which is moved by the conjoin’d 
Beard, may fhew all the lMinltte variations of the Air. 

There may be multitudes of other ways for contriving this finall Initrua 
ment, To as to produce this effeo, which any one may, according to his 
peculiar uk, and the exigency of his prefent occafio~~, eafily enough con- 
trive and take, on which I &all not therefore infifi. The whole manlier of 
making any one of them is thus : Having your Box or frame A A B B, fitly 
adapted for the free pairage of the Air through $in the midfi ofthe bot. 
tom B B B,,you rnulthave a very fmall hole C, into which the lower end of 
the Beard is to be fi‘xd,the upper end ofwhich Beard LZ b,is to pafi through 
a fmall hole of a Plate, or top A A, if you make ufe onely of a fingle one, 
and on the top ofit e, is to be fix’d a imall and very light Index fg, made 
of a very thin tliver of a Reed or Cane j but if you make ufe of two or 
moreBeards, they muit be fixd and bound together, either with a ver 

is better, and the Index fg, is to be fix’d on the top of the fccond,third, 
or fourth in the fime manner as on the fingk one. 

Now, becaufe that in every of thefe contrivances, the hdex  fg, will 
with hme temperatures of Air, move two, three, or more times round, 
which without Come other contrivance then this,will be difficult to diflin- 
guifb,thcrefore I thought of this Expedient : The Index or Hand fg, be- 
ing rais’d a pretty way above the furface of the Plate A A, fix in at a 
little diitance from the middle of it a fmall Pin h, fo as almolt to touch 
the Curface of the Plate A A, and then in any convenient place of the 
finface of the Plate,fix a ha l l  Pin, on which put on a fmall piece ofpaper, 
or thin PaQ-board, Vellorn, or Parchment, made of a convenient cize, 
and fiap’d in the manner of that in the Figure exprefi’d by i 4, 
that having a convenient number of teeth every turn or return of the 
Pin h, may move this fmall indented Circle, a tooth forward or back- 
wards? by which means the teeth of the Circle, being mark’d, it will be 
thereby very eafie to know certainly, how much variation any change 
of weather will make upon the imall wreath’d body. In the n~aking of 
this Secundary Circle of Vellorn, or the like, great care is to be had, that. 
it be made exceeding light, and to move very eafily, for otherwife a h a l l  
variation will !Poll the Whole operation. The Box may be made OfBrafi, 
Silver, Iron3 or any other rubfiance, if care be taken to make it open 
enough, to let the Air have a fiifficiently free accefi to the Beard, The 
Indc, alh may be various ways contrived, fo as to hew both the number 
ofthe revolutjons it makes, and the M h t e  divifions of each revolutjon, 

1 have made fiverd trials and infiruments for dikovcring the drinefi 
and moifiure of the Air with this little wreath‘d body,and find it to vary 
exceeiibg knfi&ly with the leafi change in the confiitution of the Air, as 

fine piece of Silk, or with a very fmall touch of hard Wax, or Glew,whic yh 

to 



to drineli and moifiiik, To that with dnc breathing up011 itj  f'hk &add 
it untwifi a whole bout, and the JIICJL'X or H w d  hns ihew'd of pinted td 
various dibilioiis on the upper Face or Ring of the Ildtriiment, atcording 
as it was'mrried neelter and nccrer to chi;. fire; or as the heat of the s~ri 
increafed'upon it. 

Other mjds I havk made tYith%~it.frl.iJigs,bllf h d  them t~othing nrer 
fo fenfiBIC, :though thepi - a l h  maCy+& 'fo coni.i.iv~ .as to exhibit the 
changes d the A&, as b:drincls grid mdifture; both by their ftrerchiog 
andihrinkinb in length;.~ahd d o  by 'thkir wreathing and unwresthiog 

rying property will in a little t im nge very ;rn~kh: But there Are fe-. 
verdl other Vegetable fubfhnces t q r i  much more fenfibk thm ePelr 
this, Beard. 0f .h  wilde ~ r r t ; ;  filch ve found thd Beard. of tfie'ftcd of 
Mu&-gra&, or Gcm#&HP. i%'OJhUZI! d .thok of.other kinds of Cranes- 
bil feeds,, and tfle like. Jht always ,the fnialler the wreathing rubfiance 
be, the more fenfible is it of the mueations of the*'Air, a conje&ure a t  
the reafbn of which I ha l l  by ~ind b? hdd. 

The idwetiend of this wreath'd Cylinder being ftuck upright in a little 
bfi Wax, fo that  the bended parr ar Ifidex of it lay hori~onta l ,  I l i a h  
obfcrv'd it always with moiiture touqwreath it tdffrom the Eafi (For 
jiifiance)by the South to the Weft.,and fo by the North to the Eafi again, 
moving with the Sun (as we commonly Gy) and with heat and drouth 
to re-twill, and wreath it felf the c~iitrary way, namely, from the 

The caufe o P all which h w o m n n ,  Gems to be the difiringisidurc 
of the parts ofthore bodies, each oftlicm (ekecially the Beard of'a wilde 
Oat, and of &t~r(-graJ feed ) keniiiig to have tFvo kind of fubfiances,onc 
that is very porous,loofe,e,ad fpongie,into which the watry itearns of the 
Air may be very eafily forc,ed,which will be thereby fwell'd and extend- 
ed in its dimenfions, ju i t  as we may obferve a11 kind of Vegetable fub- 
fiance upon fleeping in water to fwell and grow bigger and longer. And a 
fecond that is more hard and clofe,into tvhich the water can very little,or 
not at all penetrate, this therefore rerainhg always very neer the lime 
dimenfions, ahd the other firetching and hrinking, according as there 
is more or le6 moifiure or water in its pores, by reafon of the make and 
&ape of the parts3 the 'whole body- mufi neccKarily uuwreath and 
wreath it felt 

And upon this Princfpk, it is very  fie to make feveral forts of con- 
trivances that f h d d  thus Wreath and unwrearh themfelves, either by 
heat and cold, or by drinefi and n~ojfiure, or by any greater or lefs force, 
from whatever cauk it proceed, whether &om gravity or weight, or 
from wind which is motion of the Air, Or from  FIX ibringing body, 
Or the like. 

This, had I time, I fiould enlarge much bore upon ; for it Gems to me 
to be the very firfi foorfiep of Sen&tioH, and Animate motion, the mofi 
plQhfimple,and obvious cbntrivance that Nature has made of to pro;: 
duce a motion, fiext to that of Rarefaaion and Condedatbn by heat 

land 

tfiemfelves ; B: ut thcik Lire nothing neer fo exa& ~rifo'tetiderif~r.their va- 

(for inllanck) b the Nbrth'to the Wefk, and fo oiiv(lards. . ' Y ,  
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&tic rojbpe, it appears a large body, cover'd with a tough thickand bright 
refielking kin very irregularly lhrunk and pitted, in@much that it isal.. 
mofi an impofibility to find two of them wrinkled alike, fo great a Vd+ 
riety may there bc even in thislittle feed. 1 

This, though it appear'd one of the moit promlfing keds for beauty to 
the naked eye,yet through the n/iPcre/&pe it appear'd b.ut il rude mifiapen 
feed, which I therefore drew, that I might thereby manifefi how unable 
we are by the naked eye to judge of beauteous or lefi curious micr@o)z- 
cal ObjeQs ; cuttirig fome of them in finder, I obferv'd them to. be fili'd 
with a grecnifi yellow pulp, and to have a Very thick hufk, in propor- 
tion to the pulp 



6 4  
lags &em and c l Q ~ s  ahem in a pulp for their hfb proteAim fiom out- 
ward dangers, and %r Ithe fupply afconvenient dimentd juice, whoa 
the heat of&c Sun ;be&srto mimate and 'moue rhefe little l a f o r n d t o m  
or Engines j as ifihe would,from)the, Ornaments whermith h e  has $e& 
thefe Cabinets, .hint US, Ithat i n  them h e  has laid up her Jewels 
atldM&wpieces. &d r;his, q w e  are but diljg,nt in obferving, we 
fidlifl find :herlmethod throughout. Thereis no curiofity in the Elemental. 
Kngdem,XI may lo call *he +bodias<of Air, Water, Earth, that  are corn' 

r&le hform to thofe of Minerals j Air and Water having no format p a .  all, unlefs a potentiality to ,be f d ' d  into Globules j and &e clods and 
parcels of Earth are all irregular, whereab in Miner& &e does .b%in to 
Geomefrke, and pra&ife, as 'twere, the firfi principles of ~ ~ e c h a n i c k ~  
fhaphg them of plain regular figures, as triangles, @ares, &. and te- 
fruedronx, cubes, &c. But none of their forms are comparable to the 
more compounded Ones of Vegetables j .For here fie gws a fiep further, 
forming them%o& ofinkre complicated kapes, and adding alfo multi- 
tudes of curious Mechanick contrivances in their itruQure;for whereas in 
VegetAles t h e e  was DO determinate number of the leaves or branches, 
nor npg~&tJy cerffajn djgnre of leaves, or flowersyx feeds, in Animals all 
&Q@ gg-s ars ,esraCclydefin:d and determiid j and where-ever there 
b.ci&eian exaefo-ridsfe& of &de determinate parts or ,limbs,there has 
Wp-fawcimpdknt .that has Cpail'd the principle which was mofi re- 

ar $ Hcre we ihaU hd, $not onely moil curioufly compounded @apes, 

arc Vio~theKgheit- perfeeion, nothing in all zhe Vegetable kiangdom.tRat 
% mparclble ,to ,the ldeckings of a !Peacock j nay&o.the curiofity of any 
fbtther8 WeWewhag $hew j m to that of .tbe,final,lefi and moil defjj- 
cable :Fly. '$&ut I imb@ JPX flay un thefe C~culations, though perhaps it 
w ~ w r y  well a ~ h v , l t :  for OW chat had leifurqto iee what Informa- 
tion may be learn'd of the nature,or ufe,or virtuesx>fCodi&by their feve- 
mllwrns and variopgxcJlencies and properties. Who kwws bt3t dd,m 
*bt .fi+m fome fuJl &Sontemplation, give names to a19 crgamres? If at 
dwit his awes had any iignificancy in them .of the creature's nature an 
which be, impos'd i t  j, as many ( U ~ O P  what groupds I know nQt) hay? 
hppas'd : And wbo,hows,but.the Creator may$ thofe chaa&ers&ve 
pw~it€@n iwd e w w g n  many of his mofi myfieriousdcfip and .coun@s, 
@ad 'wn %an a capacity, whichJ affified with' diligence and inddiry, 

a& to ~4 and laaderflqpd them. But not to  multi ly my db 
grefiO8 more -- - -  ' - 7  1 .  ' - ; += 

%"' ut nofiiflu,pendious Mechanifis and contrivances, here the ornaments 

I itbe h p 3  I will procgsd, to the next, w L b  is, 
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Obferv. X X X I. Of Pwrflane-feed. 

He Seeds of Pw$zne Gem of very notable kapes, appearing through T the Micr$epe ihap'd fomewhat like a nazrtilm or Porcehne &ell, as 
may be feen in the XX. scheme, it being a fmall body, coyl'd round in 
the manner of a Spiral j at  the greater end whereocwhich reprefents the 
mouth or orifice of the Shell, there is left a little white tranfparent Tub- 
fiance, like a kin, reprefented by B B €3 B, which feems to have been the 
place whereunto rhe fiem was join'd. The whole furface of this cdca 
or Shell, is cover'd over with abundance of little prominencies or buttons 
very orderly rang'd into Spiral rows, the ihape of each of whichkem'd 
much to refemble a Wart upon a mans hand. The order, variety, and 
curiofity in the kape of this little feed, makes it a very pleabnt objeb 
for the Micr@ope, one of them being cut afunder with a ver iharp Pen4 
knife, difcover'd this carved Cafket to be of a brownilh r e l  and hme- 
what tranfparent fibft nce, and manifefied the inlide to be fill'd with a 

lies imelop'd. 
There are multitudes of other feeds which in ihape re refent or imi- 

QYRJ very'much rerembles the make of a Concha renerea,a kind of Puree- 
lane Shell j others reprefent feveral forts of larger fruits, fweat Marje- 
rome and Pot-marjerome repreknt Olives, Carret keds are like a cleft 
of a Coco-Nut Huik j others are like Artificial things, as Succory fads 
are like a Quiver full of Arrows, the of Amaranths are of an exd 
ceedin lovely fhape, hmewhat like an Eye : The kin of the black and 

Sorrel has a pretty black ihining three-@mre feed,which is picked at both 
ends with three ridges, that are bent the whole length of it. It were al- 
molt endleii to reckon up the fevcral ihapes,they are fo many and lo va- 
rious ; Leaving them therefore to the curious obferver, I hall proceed to 
theobfervations on the parts of Animals, 

whitiih ggqen fubfianc 1 or pulp, the Bed wherein the feminal principle 

tate the forms of divers othgr forts of Shells: as the P eed of s a y -  

Chrivle 8 feeds of Onyons and Leeks,are all Over knobbed like a Seals kin, 





2. That that part Which was next the top, was bigger then that t&hi& 
was necrer the root. 

3. That they were all along fi-ori~ end to end tranGaretlt, tho@ not: 
very cleer, the end next the root appearing like n black tran$arent pieck 
of Horn, the end next the top more brown, fomtwhat like tranfyarent 
Horn. 

4. That the toot of the Hairs were pretty finiooth, tapering inwards, 
aln~oft like a Parfneb; bor could I find that it had any filamekts, or iny 
other veirels, fuch as thej%res of Platits. 

5. That the top when fplit (which is common in lohg Hair) appesr’d 
like the end of a fiick, beaten till it be all flitter’d, there being not one& 
two fplinters, but fometimes half a @ore and more. . 

6. That they were all, as farr hs I wasable to fiud, rolid cytindricaf 
bodies, not pervious, like a Cane or Bulrufi j nor could I find that they 
h;ld any pith, Or difiin&ion of Rind, or the like, fuch as I had obferv’d in 
Horf&hairs, the Brifiles of a Cat, the Itzdzan Deer’s Hair, &c. 

Obkrvations onpveral other Prts $‘Hair; 
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and from the P O ~ O ~ ~ U P  difeafe one may believe them fuch, yet r think we 
liave not the leafi encouragement to either from the Mzcr@ope, much 1& 
pofitively to airert them fuch. And perhaps the very eiknce of the plicle 
PoloHica may be the hairs growing hollow, and of qn unnatural can- 
ititution. 

And as for the Amlo@, though I am a t enough to think that the hairs 

haye a kind of pith in them,firfi,becaufe they feem a3 ’twere a kind of Vet 
getable growing on an Animal, which growing,they Tay, remains a long 
while after the Animal is dead, and th’erefore Ihould like other Vege- 
tables have a pith j and fecondly, becaufe Horns and Feathers, and Por- 
cupine’s Quils, and Cats Brilles, and the long hairs of Horfcs,whidi come 
very. qeer the nature ofa mans hair,feen all ofrhem to have a kind of pith, 
and fome of them to be Forous,yet I think it not (in thefe cafi.s,where we 
have fich helps for the fen6 as the IMicr@ope affords) fafe concluding 
or building on more then we feniibly know, fince we rnay:with examiv 
ning, find that Nature does in the make of the fame kind of fuubfiance, 
ofien vary her msthpd in (iqrning ~f it : I n f i ~ c e s  enQugh to confirm this 
we may find in &’e Horns of feveral creatures : as what a vafi difference 
is th.ere between the Horns of an Oxe, and thofe of fome forts of Staggs 
qs to their kapc ? and even in the hairs of fevqral creatures, We find a 
van difference j as the hair of a mankhead feems, as I faid before, long, 
Cylindrical and fometime a little Prijikatical, folid or impervious, and 
ver fmall j the hair qf an Inrlian Deer (a part of the middle of which is 
dezribad in the third Figure of the fifth scheme, marked with F) is big- 
ger in compafs through all the middle of it,then the Brifle of an Hogg,but 
the end of it is fmaller then the hair of any kind of Animal (as may be 
feen by the Fi ure C3) the whole belly o f  it, which is about two or three 

been newly unwreath‘d, it being all wav’d or bended to and fro, much 
after that manner, but through the Jiicr$ope, it appears all pefforated 
from fide to fide,and Spongie, like a fmall kind of @onay Coral, which is 
ofien found upon the E~+J% ihores j but though I cut it tranfverlly, 1 
could not perceive that it hgd any pores that ran the long-wag of the 
hair: the long hairs of Horfes C C and D, kern Cylitzdricaland Gqewhat 
pithy j the Briilesof a Cat B, arc conical qnd pithy : the QjZs of Por- 
cupines and Hedghoggs, being cut tranfverily, havea whitilh pith, in the 
manner of3 Starr$?r Spur-rowel : Piggs-hair f A) is fornewhat 6ltiagazwh 
and feems to has@ neither pith nor pore : An4 qther kinds of hair h a w  
quit- 4 differing firuaure and form. And therefore 1[ &ink it na way 
;rgreeab)e to a true nWral Hifiorian, to pretend to be To t-harp-Gghtcfd, 

Ge what 7 pv-cQnwiv’d Q!@k$s tells them &wld he there;where 
another man, though perhaps as feeing, h G  not foreftall’d, can difcqvex 

offeveral Animals may be perforated P omewhat like a Cane, or at leait 

Inches long, f ooks to the eye likea thread of courh CanvaG, that has 
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much alfo for the ornament and beauty of it, as will be: moil evident to 
any one that &all attentively confider the various kinds of cloathings 
wherewith mofi creatures are by Nature invefied and cover’d. Thus I. 
have obferved, that the hair or furr of thofe Northern white Bears that 
inhabite the colder Regions,is exeeeding thick and warm : the like have 
I obkrv’d of the hair of a Greenhnd Deer, which being brought alive to 
London,I had the opportunity of viewing j its hair was io exceeding thick,’ 
1~ and foft, that I could hardly with my hand, grafp or take hold of 
his Bi in, and it feem’d To exceeding warm, as I had never met with any 
before. And as for the ornamentative uk of them, it is moit evident in a 
multitude of creatures,not onely for colour, as the Leopards, Cats,Rhein 
Deer, &c, but for the &ape, as in Horks manes, Cats beards,and feveral 
other ofthe greater hrt of terreitrial Animals, but is much more coo&i- 
cuous, in the Veitments of Fiihes, Birds, Ink&sts, of which I f h d  by and 
by give fome Initances. 

As for the fkin, the MicroScepc dikovers as great a difference between 
the texture of‘ thofe feveral kinds of Animals, as it does between their 
hairs ; but all that I have yet taken notice of, when tann’d or drers‘d, are 
ofa Spongic nature, and feem to be confiituted of an infinite company 
offmall long f irer  or hairs, which look not unlike a heap of Tow or 
Okum j every of which $&res kern to have been fome part of a Mufcle, 
and probably, whil’Rthe Animal was alive, might have its diitina fUn&i- 
on, and ferve for the contraaion and relaxation of the fkin, and for the 
firetching and hrinking of it this or that way. 

And indeed, without fuch a kind of texture as this, which is very like 
that ofspwnk, it would kern very firange, how any body To ftrong as the 
&in ofan Animal ufiallp is, and fo clofe as it feems, whil’ft the Animal is 
living, fhould be able to fuffer To great an extenlion any ways, without at 
all hurting or dilacerating any part of it. B fince we are inform’d by the 

plicated, or intangled one within another, almoft no otherwife then the 
hairs in a lock of Wool, or the flakes in a heap of Tow, though not alto.. 
gether fo loof“ j but the filaments are here and there twiited,as twre,or 
interwoven,and here and there they join and unite with one another& as 
indeed the whole fkin kern3 to be but one piece,we need nut much won- 
der:And though there fi’brer appear not through alMicru copc,exa&ly joint- 

that could find fome way of difcovering the texture of it, whil’it i t  in- 
v e h  the living Animal,or had fome very eafie way of feeparatin , the pulp 
or intercurrept juices, fuch as in all probability fill thofe ~nte&tia, with- 
out diiacerattng, brufing, or otherwife @oiling the texture of it (as it 
fieas to be very much by the ways oftanning and drefing now us’d) we 
mj ht dikover a much more curious texture then I have hitherto been 

That ofCbfirnu$ Leather is indeed very much like that of $p& five 
tmdy that thefilaments Gem nothiug mer fo even and round, nor alto- 
gether To fmall, nor has it fo curiouo joints 1s S p &  has, fome of which1 

have 

IMicr@pc, that it confifis of a great many E all filaments, which are im- 

ed and contcx’d,ao in Sponge j yef,as I formerly hintc d , I am apt to rhink, 

6 

find perhaps,fomewhat like that ofsponges. 



I Rave lately difcover'd like thofe of a Sponge, and perhaps all there 
bodies may be of the Lime kind offiibfimce, though two ofthemcind~cd 
are corfimonly accounted Vegetable (which, whether they be fo O? 
no, f &all not now difpute) Eut thisikems common to all three, that: 
they undergo a tanning or drefing, whereby the interfpers'd 'Likes are 
waited and waih'd away before the texture of them can be didover'd. ' 

What their way is of drefing; or curing Sponges, I confers, I cannot 
learn j but the way of dreifing Sprmk, is, by boilinq it a good while in Q 

itrong Lixivirrm, and then beating it very wcll ; a d  tlle mmi1er of dref- 
ling Leather is fufficiently known. 

It were indeed extremely dclirable, if iuch a way could be found 
whereby the Prtrcnt.lyma or fleflI ? Muf$qs, and feveral other 
parts ot the bor1,yriiiight be warh'd, or ed clean (alvay,tyithbut vitia- 
ting the form ofttiefjihrow parts or vcffClls of it, for hereby the texture 
of thok parts, by the help of a good microfiope, might be moil accu- 
rately found. 

But to djgrefi no further, we may, fiom this dikovery of the &%30i 

fiupe, PlaiDly enough underitand how the fkin, though it loolrs fo clok 
as it docs, comes to give a paaage to 6 vafi a quantity of excremmtitiom 
fubftances, 3s the diligent 8mLforiw has exccllently obfcrved it to do, in 
his nredzcina Jtafica j for it Gems very probable, Corn the texture after 
drefling,that thereare hn infinit ofpores that every way pierce it,and that 
thok pores are onely fill'd with fomc kind of juice, or forne very pulpy 
foft fibfiance, and thereby the fieams may almoi) as eafily find a paflige 
through fuch a fluid vehicle as the vaporous bubbles which are generated 
at the bottoni of a Kettle o f  hot water do find a paffige through that 
fluid medimr into the ambient Air. 
Nor is the &in ofanimals only thus pervious,but even thde ofvegetables 

a165 kern to be the fime;for otherwife I cannot conceitre whyjftwo fprigs 
of Rofemary (for Infiance) be taken as cxaQly alike in all particulars as 
can be, and the one be fet with the bottom in a GlaG of water, and the 
other be fet jufi without the GlaTs,but in the Air onely, though you ftop 
the lower end of that  in the Air very carefully with Wax, yet &all it 
prekntly almoit wither, whereas the other that feems to have a {upply 
firom the fubjaceta water by its fmall pipes, or mict+ofiopical pores, pre- 
ferves its greennefs for many days, and fometimes weeks. 
Now, this to me, kerns not likely to proceed from any other call& then 

the avolatzion of the juice through the fih for by the Wax,all thofe other 
pore$ofthe item are very firmly and ClOfelY fiop'd up. And from the more 
or le& poroufne6 of the &ins or rinds of Vegetables may, perhaps, be 
fornewhat of the reafon given, why they keep longer green, or fooner wi- 
ther for we may obferve by the bladderlng and craking ofthe leaves of 
Bays,Holly, Laurel, &c. that their are very clofi, and do not f u f k  
To free a pafige through them of the Included juices. 

But of this, and ofthe Experiment ofthe Rofemary, I fiall elfewhere 
more fully confider$ kerning to me an extreme luciferous Experiment, 
fuch as Gems indeed very plainly to prove the Sohrnalrfw or ~ u h . ~ ~  

2 o f  
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of Vegetables altogether mechanical, and as necefiry, that (water and 
warmth being a ply’d to the bottom of the @rig of a Plant) hme dit 
lhould be Carrie B upwards into the fiem, and thence diitributed into the 
leaves, as that the water of the Thames covering the bottom of the Mills 
at the Bridge foot of London, and by the ebbing aud flowing of it, paf- 
fling firon& by them, Ihould have 6me part of it convey’d tQ the 
Cefierns above,and thence into kveral houks and Cefierns up and down 
the City. 

Obkrv, X X X 1 I I, Of the Scales f a  Soal, andother F&s. 

Aving hinted fornewhat of the k in  and covering of terrefirial Ani- H mals, I &all next add an Obfervation I made on the k i n  and Scales 
of a ~ o a l ,  a fmall Fiih, commonly enough known j and here in Filhes, as 
well as other Animals, Nature follows its ufual method, framing all arts 

mingling #tile and d d c e  to ether j and both there deiigns it kerns to 

not onely manifefi in the covering of this Fiih only, but in multitudes of 
others,which it would be too long to enumerate,witneti particularly that 
fmall Sand Shell, which I mention’d in the X I. Obfirvation, and infinite 
other fmall Shells and Scales, divers ofwhich I have view’d. This k i n  I 
view’d, was fl ead from a prettylarge ~ o a l ,  and then expanded and drp’d, 
the infidc of it, when dry, to the naked eye, look’d very like a piece of 
Canvafi,but the Mcro@ope difcover’d that texture to be n~thiage&,.,but: 
the inner ends of tbok curious Scolop’d Scales ?, I, 1, in the fecond Figwe 
of the X X I. scheme, namely, the part of G C G G (of the larger xepm 
lentation of a tingle Scale, in rhe fir0 FigHre of the Lime scbcme) which 
on the back fide, through an ordinary fingle Magnifying Glafi, l d ’ d  
not unlike the Tyles on an houfe. 

The outlide of it, to the naked eye, exhibited nothing more of  Qrna- 
ment, five the ufual order of ranging the Scales into a tri%ottrl form, 
onely the edges feeem’d a little to ihine, the finger being rubb’d from the 
tail-wards towards the head, the Scales feem’d to ifay and raze it; But 
&rou h an ordinazy Magnif ing glafi, it exhibited a mofi curioufly 

of thofe (formerb. ahof i  imperccptible) Scales appearing much of the 
fiape I, I, I, that 1% they were round, and protuberant, and fornewhat 
fhap‘d like a Scolop, the whole Scale being crcas‘d with cur id ly  way’d 
and indented ridges,wlth proportionable furrows betweenjeach ofwhich 
was terminated, withma very fh?rp t r an f~a ra t  bony fbbfiance,which,liks 
famany fmall *I urnpikes, feem d to arm the edges, 

into which each af thefe scald 
Weepery deeply fix”# in the curious regular order, viiible in. the ficond 

F jg;NreN 

To, as that they are both ufefull and ornamental in all its compo f ures, 

fobv,though our unafifte 8; fenfes are not able to peceive them : This is 

Carve d and adorned furface, P uch as i s  vifible in the fecond F@PB, each 

The back part K K K was the 



c 
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Ripre. The length and &ape of the part df the Scqk whicb*was buried 
by the ikin,is evidenced by the firlt Fijprej which is the r~prefinrficion OC 

oneof them pluck’d out and vicw’qfhrough a good iMicr@okc2r;ngqely 
rbc part L F G G F L, wherein is a lh ,  more plainly to be ken& man&: 
of carving ofthe fcolopt part of every particular Scale,how each ridge or 
barp E E is alternately hollowed or engraveii5 and how every gutger 
between them is terminated with very traiiijarent and hard p,ginted 
fpikes, and how every other of there, as A A A A, are mu& longer then 
the interjacent ones, D D D. 

The texture or form alfo of the hidden p r t  OFP 
middle part, G G G, feems to confjfi of a great Iltlmbe 
or ‘pipes; by which, perhaps, the wh may be, pqqrjlh 
parts F F coniifi of a more fibrqu xture, thptigb in 
Scale Eecm’d to be of a very tough grifly fubft;a~ice,like the larger Scales 
of other Fifhes. 

The Scales of the k i n  of n Dog-fifh (which is us’d by fuch as workin 
Wood,for the [moothing of their work,and confiits plainly enough to the 
naked eye.ofa great number offmall horny goints)through the ~ i c r O J ~ p  
appeafd iach of thcm curioufly ridg’d, and very neatly carved j and in- 
deed, you can hardly look on the kales ofany Fifh, but you may difcover 
abundance of curiolity and beautifying; and not only in thek Fiihes,but in 
the &ells and crufis or armour of moll hrts of Miwine Animals To invetled, 

, 

. .  . . .  
. \ .  . , , __c 

Obfcrv. X X X 1 V, oftbe Stkg $a Bee. , 
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the: fide of the heath, which, by obferving the Figure diligently, is eafie 
enough to beperceiv’d ; and from feveral particulars, I fuppofe the Ani- 
mal has a power of di91aying them, and hutting them in again as it 
plea&, as a Cat does Its claws, or as an Adder or Viper can its teeth 
or fangst ’ 

The other part of the Sting was the Sword, as 1 may To call it, which 
is fieth’d, as it were$ ~ t ,  the top of which a b appears quite through at  
the &&er end, jufi as if the cha e of the iheath of a Sword were loit, 

claws with thofe of the heath, fuch as ( 2t xy, z 2;) thek crooks, I am 
very apt to think, can be clos’d up alfo, or laid flat eo the fides ofthe 
Sword when it is drawn into the Scabbard,as I have feveral times obferv’d 
it to be, and can be @red again or extended when ever the Animal 
pleaks. 

The confideration ofwhichvery pretty ftru&ure,hns hinted to me,rE,at 
certainly the ufe of there claws feems to be very coniiderable, as to the 
main end of this Infirument, for the drawing in, and holding the fling in 
the flek j for the point being very harp, the top of the Sting or Dagger 
( a  b )  is very earily thruit. into an Animal’s body,which being once entted, 
the Bee, by endeavawhg to pull it into the heath, draws (by reafon of 
the crooks ( w x y  ) and ( X/ r, 2; ) which lay hold of the &in on either 
fide) the top of the iheath ( t Jr a) into the k i n  afier it, and the crooks 
t , ~ ,  and r,v,. beingcntred, when the Bee endeavours to thrufi out the 
top of the ftin out of the beath again, they lay hold of the k i n  on ei- 

the top inwards, and thus, by an alternate and fucceff ive retraQing and 
emitting of the Sting in and out of the ibeath, the little enraged creature 
by degrees makes his rcvcnghll weapon pierce the tou htfi and thickefi 
Hides of his enemies, in To much that fome few of the K e itout andl ref& 
lute fbldiers with thek little engines, do often ut to flight a huge mafty 

much more confiderable in Warr a few fkilfull Engineers and refoEute 
f3dkr3 politickly order’d, that know how to manage fuch engines, are, 
then a vafi unweildy rude force, that confides in, and a&s ondy by, its 
ftrength. But (to roceed) that he thus gets in his Sting into the‘fkin, 

found it to move Sting thus, to and fro, and thereby alb, perhqw, 
does, 3s ’ twae~ Kump or force aut the poilonous liquor, and.makeit 
hang at the end Q f t k  k a t h  about b in a drop. The crooks, I f3 Pdt 
a lb  to be the cauk Wll~ thde angry creatures, hafiily removing ~%mb 
filves f b r n  t k i r  *e*fnge; do often leave rhefe weapons behind thw, 
fheath’d, as twere, In the fie&, and, by that means, caufe the painful1 
fmptot;ns to be greater,and more Iafiing,which are very probably caus’d, 
ahlpr by the piercin and tearing of the fiin by the Sting, but c~$&Y 

W ‘ d  among fenfitive parts thereof and thereby more eaflIy gnaws 
and, 

and the end of it ap ear’d beyon t f  the Scabbard j the end of this Dart(&) 
wasveky fharp, an B it was arm’d likewire with the like Tenterhooks or 

ther lide, and f ;  o hot onely keep the Ptath from fliding back, but helps 

Bear, one oftheir deadly enemies, and there !i y fhew the world how 

I conjebure, becau P e, when I have obferv’d this creature living, ’L*)lrive 

LY the corx&ve an 8; poirmus liquop that is by this Syringe-pip con- 
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rare atld admirable, and*'uch as I can hardly believc,that the like is to be 

j for there is hardly a large 
ut contains neer a million of difiinQ parts, . 
n a mofrregular & admirable forqadapt- 

or examining a middle ciz'd Goofk-quiU, I 
naked eye,that the maih Rem ofit coataid 
Downy branchings upon one fide, qed as 
but fornewhat fhorter branchings.' Many 

ings,' examining with an ordinary- Hi- 
to contain neer 1200. r ia l1  leaves (ast 

firfi Figure of the 23. scheme) and as 
ch as I K of the Came Figure, each of 
'd to be divided into about fixteen or 
n plainly enough, in the Figure, out af 

all long $bre~, ruth as are exprefs'd 
portionably fl~ap'd according to its 
hofe on the under fide of it, name. 
uch longer then thofe dire€tly op- 

of them,fuch as 2,3,4,5,6,7,8,9, 
much refiembling thok finall 

&oks,which are-vifible enou h to the naked eye, in the ked-buttbns of 

neer as many h a l l  knotted joints,but without any appearance of,firingS 
or crooks,each ofthem about the middle K,feem'd divided into two parts 
byra kind of fork, one fide of which, namely, K L, was extended neer 
the length of KI, the other, M, was very thort. 

The tranfierfk ScQions of the items of there branchings, manififled 
the &ape or figure of it to be much like I N 0 E,. which confified of a 
horny &in or covering, and a white feerningly frothy pith, much like the 
make of the main item of a Feather. 

confider'd, then I hive hirhertobund time or ability to do j for certai 
ly, it may very much infiruB us in the nature of the Air, efpecially as 20 
fome properties of it. 

The ftems of the Downy branches 1 N 0 E, being rang'd in the order 
vifible enough to the naked eye, at the difiance of I F, or fornewhat 
more, the c*l1mral fialks and leaves (if I may To call thofe bodies Z new- 
Jy dekribed) are 6 rang'd, that the leaves or hairy fialks of the: one fide 
lie at top, or are incumbent on the ftalks of the other, and ct& eacb 1 

other, much after the manner exprers'd in the kcond Figure ofrhe 
23, scheme, by which means.every of thoie little hooked Jhrej. af the 
leaved fialk get betwee? the naked fialks, and the fiallis being full of 
knots, and a prety Way d1GjOinY& f0 as that thefibres can eafily get be- 
tween them, the two parts are f0 ClOGlY and admirabl woven together, 
that. it is able to impedesor the grcatefi pa& the tran P curfion ofthe Air j 
and rhough they are- ib exceeding h a l l 2  as that the thickn& of one of 

there 
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Bur4docks. The italks likewi P e, IK on the other fide, kem'd divided into 

' The ufe of this firan e kind of form,is indeed more admirable then 
the refi, and fuch as f eferves to be much more feeriouily examin'd 
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tude of bright refledking parts, whok Figure ’tis no eafie matter to de* 
termine, as he that examines it h l l  find j tor every new pofition of it to 
the light makes it perfcQly feem ofanother form and fiape,and nothing 
what it appear’d a little before j nay, it appear’d very differingofc- 
times &oh To ieemingly inconfiderable a circumft‘ance, that the inter- 
pohg of ones hand between the light and it,makes a very great change, 
and‘the opening or ihutting a Cafement and the like, very much diverfi- 
fies the appearance. A n d  though, by examining the form of it very many 
ways, which would be tedious here to enumerate, 1 fuppofe I have diC- 
covgr’d the true Figure of it, yet oftentimes, upon looking on it in ano- 
ther Fofiure, I have almofi thought my former obfervations deficient3 
thoiigh indeed, upon further examination, I have found even tho& a l b  
to confirm them. 

There threads therefore I find to be a canp ier  of fmall ~at#ince or 
plates, as e e e e e, &e. each of them fhap’d much like this of a b c d, in 
the fourth Figtire, the part ct c being a ridge, prominency, or Item, and 
6 and d the corners oE two finall thin Plates that grow unto the. final1 
fialkin the middle,fo-that they make a kind of little feather; eachofthek 
Plates lieoni clofe to another,almolt like a company of floping ridge or 

utter Tylesj they grow. on each f i d ~  ofthe fialk oppofite to one another, 
fy ,  two’ind two, fiom9 top to bottom, in the manner exprerjd in the 
fifth Figure, the tops of the lower covering the roots of the next above 
them j the under tide of each of thefe laminated bodies,is ofa vcr dark 
and opacous fubftance, and fuffers very few Rays to be traje&ted, i: ut re- 
fleas them all toward that fide from whence they come, much like the 
foil of a Looking-gla6 j but their upper fides feecm to me to confi of 
a multitude of thin plated bodies, which are exceeding thin, and lie ve- 
ry clofe together, and thereby, like mother of Pearl fhells, do not one4 
ly reflea a very brifk light, but tinge that li ht in a mofi curiousman- 

flea back now one colour, and then another, and thofe mofi vi- 
vidly. 
Now, that thefe colours are onelyfanta&icalones, that is, rich as ariG 

immediately from the refi.a€tions of the light, I found by this, that water 
wetting thefe colour’d parts,deCcroy’d their colours,which feem’d to pro- 
ceed frqm the alteration of the refleaion and refrgaion, ,Now, though 
I was not able to fee thofe hairs at all tranbarent by ommon light, yet 
by looking on them againit thesun, I found them be ting’d with a 
darkifh red colpur, nothing a-kin to the curious and lovely greens and 
blues they exhibited. 

What the reafon Of colour feems to be in fuch thin plated bodies, I 
have elrewhere fhewn. But how water cafi upon thok threads deilroys 
their calours, I rUPPOfe to be Performad thus j The Water falling upon 
the& plated bodies from its having a greater congruity to Feathers then 
the Aii infinuates it relf between thok Plates,and ib extrudes the firong 
r&&&g Air, whence both there parts grow more tran@arent,as the Mi- 
cr+pe informs, and colourleG alib, at be& retaining a very faint and 

dull 

ner j and by means of various pofitions, in re t; pelt of the light, they re- 
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contain them&lves in that poiture as long as they pleak;nay,to walk and 
fufpend themfelves againfi the under [urf;lce ofmany bodies,as the ceiling 
ofa room, or the like, and this with as great a feeming facility and firm- 
ne&, as if they were a kind ofAntipodes, and had a tendency upwards, as 
we are Cure they have the contrary, which they alfo evidently dikover, 
in that they cannot make themfelves fo light, as to flick or fukend thefi- 
felves on the under furface of a GlaG well polifii’d and cleans’d j their 
filfpenfion therefore is wholly to be afcrib’d to Come Mechanical contri- 
vance in their feet j which, what it is, we hall in brief explain, by hew- 
ing, that its Mechanifm confifis principally in two parts, that is, firlt its 
two Claws, or Tallons, and fecondly, two Palms, Pattens, or soles. 

The two Tallons are very large, in proportion to the foot, and hand- 
fbmly ihapd in the manner defcrib’d in the Figures, by AB, and A C, 
the bigger part of them from A to d d, is all hairy, or brifled, but to- 
ward the top, a t  C and B fmooth, the tops or points, which Ceem very 
iharp turnin5 downwards and inwards, are each ofthem mov’d On a joint 
at A, by which the Fly is able to open or ihut them a t  pleafure, To that 
the points B and C being entered in any pores, and the Fly endeavouring 
to fhut *ern,the Claws not onely draw one againit another,and fo faficn 
each other, but they draw the whole foot, G G A D D forward, fo that 
on a kft footing, the tenters or points G G G, (whereof a Fly has about 
ten in each foot, to wit,two in every joint)run into the pores,if they find 
any, or at leait make their way; and this is fenfible to the haked eyqin 
the feet ofa Chafer, which, if he be fuffkr’d to creep over the hand, or 
any other part of the k i n  of ooes body, does make his iteps 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 it alfo our FJy, though he be a much leirer, 
and nimbler creature, and therefore Nature has furniih’d his foot with 
another additmeBt much more ‘curious and admirable, and that is, with 
a couple of Palms, Pattens or Soles D D, the firuCture of which is this : 
From the bottom or under part of the laft joint of his foot, K, arire 

.two fmall thin plated horny fubitances, each confifiing oftwo flat pieces, 
D D, which feem to be flexible,like the covers of a Book, about F F, by 
which.means,the pIains of the two fides E EJdo not always lie in the fame 
plain, but may be fometimes ihut clofer, and fo each of them may take a 
little hold themfelves on a body; but that is not all,for the under fides of 
thefesolesare d l  beret with h a l l  brifles, or tenters, like the Wire teeth 
of a Card &d for workihg WOO], the points of all which rend for- 
wards, hence the two Tallons drawin the feet forwards, as I before 

oints looking the contrary Way, that is, forwards and outwards, ifthere Le any irregularity or yielding in the furfrlce of the body, the Fly fu- 
fpends it felfvery firm!Y and eafilY,without the acceE or need o f q  fuch 
Sponges fill’d with an lmaglnar &ten, as many have, for want of good 

Now, that the Fly is able to walk on Glafi, proceeds partly from {bme 
rugg ednefi 

hinted, and-thefe being applied to the :: urface of the body with all the 

Glafics erhaps, or a trouble Y ome and diligent examination, fuppOdd. ,P 
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as to think all tho& things the pruduQions of chance? Certainiy,ei- 
ther their Ratiocination mufi be extremely depravedpr they did never 
attentively confider and contemplate the Works of the AL-mighty. , 

THe.Wings  of ail kinds of InfeCts , are, for.the moit part, vrry 
beautifull Obje&s, and afford no lefi pleafing an ObjeQ tothemind 

to fpeculate upon,then to the eye .to behold. This of the blue Fly,among 
the refi,,-wants not.it$ peculiar ornaments and contrivances ; it grows 
Out of the  borax, or middle part of the bod of a Fly, and is Gated a 

that Excentric4 is curioufly balanc’d j firit, by the expanded Area ofthc 
wings which lies all more backwards chen 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- 
tive motion ofthe wings is, and after what manner they are moved, I 
have endeavoured by many trials to find out : And for the firit manner 
oftheir motion, I endeavoured to obkrve feveral of thok kind ofimdI 
$inning Flies, which will naturally fii[pend themfelves, as it were, p’is’d 
and k a d y  in one place of the air, without riling or falling, or moving 
forwards or backwards j for by looking down on thofe, I could by a kind 
of faint fhadow, perceive the utmoft extremes of the vibrative moti- 
on of: their wings, which hadow, whil’it they fo endeavoured to fiikend 
themfelves, was not very long, but when they endeavour’d to fliefor- 
wards,it was fornewhat ’longer j next,I. tried,,it,by fixing the leggs ofa.Fiy 
upon the top ofthe ftalk of a feather, with Glew, Wax, &c. 1 and -then 
making it endeavour to Aie away ; for being thereby able to view it’in 
any poaure, I colle&ed that the motion ofthe wing was after this man- 
ner. *L he extreme limits of the vibrations were ufually fornewhat ab6w 
the length of the body diitant from one another, oftentimes ihori.&j&i 
fometimes a16 longer ; that the formofi limit was uhallv a little $bovic 
the backand the hinder fomwhat beneath the belly j between which t ~ O ’  
limits, if one may gheG by the found, the wing Gem’d to be mov’d for- 
wards and backwards with an equal velocity : And if one may (frorndhe 
fiadow OT famt reprefentation the wings afforded, and from thd&&W 
ration of the natvre of the thing ) gheii at  the poilure m ~ & t ! r  
ofthe wings moving betweeen them,it feem’d to be this: The‘x$&g 
being fuppoid placed in the upmofilimit, feerns to beput 6 th&khe 
plain of it lies almoft horizontal, but onely the forepart does dip A little, 
or is hmewhat more depreit; in this potition is the wing vibratkd 
Or. mov’d to the lower limit, being ralmoit arrived at  the lowet. ii- 
mlt, the hinder part of the wing moving fornewhat &iter then the 

former, 

little beyond the center of gravity in the bo B y towards the head, but 





a quill or finny fubflanre,cont3ling of feveral long,flendor and v,arioufly 
beode B quills or wires, fomething refembling the veins of leaves; !here 
are, as 'twwe,the finns or quills which fiiffen the whole Area, and k-eep 
the other part difiended, which is a very thin tranrparent k i n  or mem- 
brane variaufly folded, and platted, but not very regularly, and is be- 
fides exceeding thickly beituck with innumerable h a l l  brifles, which 
gre anply perceptible by the bigger magni@ing Micrujupe, .@ad 1mr 
with that neither, but with a very convenient augmentatiom fd fky- 
light projeaed on the Qbjea with a burning ClaTs, as I have elfewhere 
fiew'd, 9r by looking through it againfk the light. 

1x11 ficed of thek fmall hairs, in feveral other Flies, there are infinite of 
f i l l  Feathers, which cover both the under and upper fides of this thin 
film ;$$ inalmotr all the forts of Butterflies and Moths: and thofe h a ] ]  parts 
are not wely kap'd very much like the featharo of Birds, but like tho@ 
vrrricgatcd with aU tbe,variety of curious bright and vivid colours jm- 
giwhlc j and tho6 feathers are likewife fo admirably and delicately 
rstlg'd,as to 'compofe very fine flouriihigs and ornamental paintingstlike 
rir&e and Pe@w Cargets,but of far more CurpafIimg beauty, as is evident 
cnaug;h ta the, nakq:d eye, in the painted w k s  of Butterflies, but much 

$ngermj*gled likewife with thefe hairs, may be perceived multitudes 
of little pits, or black @ots,in the exended membrane, which feem to be 
tk root of the hairs that grow on the other fide j thefe rwo bodies feem 
dibers'd over the whole furface of the wing. 

Tbe hairs are beit perceiv'd, by looking through it againit the light, 
or,, by laying the ming upon a very white piece of Paper, in a come- 
nient, €@t, for thereby eveq little hair moft manifeitly appears j a 
i??#ecimetzf og which you may obCerve drawn in the fourth ~ e n m  of 
the 23, $d~tn~, A *B2 C D, E F whereof reprefem h e  Far's d t h e  
bOaes or quills Q f  the wing, each of which ou my perceive tu be 

is, the biggelt item of &the wing, and may be properly enoagh calllfd 
the ccut-aw,, it being tbti which terminates and itiffens the formoll edge 
of the. wing ; the foreedge of this is arm'd with amultiaudk sf M e  
brifle% QJ Tenter-hooks, in hme fianding regular and in a r b 2  im 
others not 5 all the points of which are dire&& from the b d y  ta- 
wad4 d~ tip of  the. wing, nor is EKE edge onelp thus fFing'd., bat 
even the w b d e  edg? oE the wing is cower'd with a h i l l  ffmge, 
c~~Gfiin€?. OE h r h  and mom &der! brides. 

This Sub&& h d  I time, ~HOUM, afford# w l l m t  m a i m  fix *he ctm- 
tem$&?a( Of Qat-Uw. 4 wings a d  of flying; but, becazif!kI;FI4ay, 
gc&aps, get; a, mQm cQnW6ent t h  to profkclute that Fpeculaion, and 
fgcoueEt kwd! Obikwicms d~qt.1 lave made of thn pwticuhr. I &all 
at pr&nt proceed to 

through an ardinary Bicr@$~e. 

cQveict1 aver with a multitude afI%ales, or g xiffes, Ehe former A E?, 
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and of/everaZ other creatures. 

took a large grey Drane-Fb, thnt had a large head, but fl‘ 1 flender body in proportion tu i t , d  cuttiug uff: i t s  head 
the forepart or Ewe upw;irds LIFO~I my O b j d  Plate (this I 
ofratber then the head ofa great blue Fly,becnuk mj enqui 
about tlie~ycs,I fiiund this F’Jy to have, h f t  the: biggeficl 
in proportlon to his lit.nd, ofmy iinall kind of Fly that 1‘ ha 
being fornewhat inclining tow;~ds.  tli,c make of the Igrge 
Next, becaufi there is a qreater variety in rhe;knobs or 
cluftcr,then is of m y  fmall ply) T h i  exnrnining 1 

manner, by varying the degreesof light, and a b  
kin& of~jg.ht, I drew that reprefentation of i 
the 24. Scheme, and found there things to be its 
notable and pleafiint. 

F i g ,  that the greatell part ofthe faccs,nay,ofthe 
but two large and protrrbermt bunches,orpl.oilrincn 
furfkc of each of wh;ch,was all covqr’d over, ax 
of fmaN HcaiiSpheres,p)ac’d in a triagonal order,t 
mofi compaacd, and in that order, rang’d ovsr, 
eye in very lovely rows,between each of which 
long andseguIar trenches, the bott 
intire-and not a t  all perforated or 
was dliured o& by the regularly r 
I rnov’d to i n d  fio between the 
the Curma or outward &in, aft 
fiances that lay within it,and b 
the light. 



window, one thing of which was a large Tree, whore trunk and top I 
could plainly difiover, as I could alfo the parts of my window, and my 
hand and fingers, if I held it between the Window and the Obje&; a 
fmll dwghtofninetcen ofwhich, as they appear'd in the bigger Mag- 
&ing-gl& to refle&t the Image of the two windows of my Chamber, 
arc delineated in the third Figwe of the 2 3 .  scheme. 

Fofi&&, that there rows were fb di@os'd, that there was no quarter 
dfible fmm his head that there was not forne of thefe Hem$heres dire&ted 
aga+fi j ib that a Fly may be trul hid to have an eye every my, and to 

&e trunk of his body did hinder his profpeEt backward, thefe prottrbe- 
r a n i  were elevated, as it were, above the plain &his Lhouldersand 
back, To that hems  able to fee backwards alfo over his back. 

F$h&, in living Flies, I have obferv'd, that when any hal l  mote or 
duft,whi&"ffies up and down the air, chances to light upon any parr of 
thde knobs, as ir is fire to ftick firmly to it and not fall, though through 

ppears like a large itone or itick (which one would ad- 
nce it is no ways probable rhat there is any wet ar g€uti- 
n thefe Hem$heres,buk 'f e I hall  render the r e a b  in 

forefeet in Ae3d 
th Which, as with two Brooms or Brufhes, they being, 

ith Brifles, he ofien'fweeps or brufhes off what ever hind& 
tlkqxbfpti't of an of his Hem@erer, and then, to free his leg s f i o ~  

of which looking both one way, the rubbing of them to and fro one 
again& another, does cleanfe then in the lame manner 3 s  I have obferv'd 
thore' thit  Card Wool, to cleanfe their Cards, by lacing their Cards, fu 

t,hetceth of both look the fime way,and then ru bing them otzeagaainff 
amber. h tKe very &me manner do they brufi and deank their bodies 
and. +fngs, as 1 kaH by and by fhew j other creatures have other contri- 

nca for the cleanling and cleeting theit eyes. 
that. the number of the Pemh or kistn&bcrer in thec-luff~s 
wasneer 14000. which I judged by numbering certain rows 
vera1 ways, and carting up the whole content accountin 

each &fim to contain about fwen thoufand Pearls, three tEvcrnfiin 
bf wbkh, were af a &e, and confequenrly the r o w  not TO I thick, and 
th&~*~thonhnd* I attounred to bet rhe number OQ the haHd Pearls 
acxk tbii fret and' j~ob@. Orher Animals F obferv'd to have yet a 
greater pumber, the Dragozz-FI or Adderbob : And others tb bave 2 
ma&% I& mmPaV, an &tt d c. and feveraF other fiidl, Flies and 

tBm&@pr thd &&r of thefi eies or Hemi +e$ ms aJtoget.h& curi- 

& a-mbfi cur;?wmd mgular ordihtkm ctf triarl IAT rob, in ot;hiih or; 

t 4i kaff  pits orwchthe'sbetweerr them. %ut jrf &riM+f ,  ~~vflf; and filch kinds d cr#Juceuw water Animals, I have 
Yet 

$&Hycircmvje@. And it was ty  urther obfkrvable, that that way where 

fo the Fly prefently makes u P e of his 

thgt d'irt,he rubs t x em one againit another,the pointed Brifles oc F enters 

t 

S. 

s:dnd adrnimbktw being pladd inallkin c? ofFlia,and adaliiniinlrls9 

cran 'd the ncerefi together that pd ir Myth ' an , .  *aid cm- 
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yet obferv’d them rang’d in a quadrangular order, the rows cutting e &  
orher at right aagles,which as it admits of a le6 humber OfRsrls  in equal 
[urfaces j fo have thok creatures a recornpence made them, by having 
their eyes a little movable in their heads, which the other almgether 
want, So infinitely wih and provident do we find all the bifpenfitions in 
.Nature, that ce~tainly Epicitrm, and his blkwers, mull very little have 
mnfjder’d them, who aicrib’d rlnofe. things to the produ&ion ofchance, 
tha t  wi1,to a mote attentive coniiderer,appear the produits ofthe bigheit 
Wifdorn and Providence. 

Upon the Anatomy or Diifeaion ofthe Head, I obferv’d there par- 
dculars : 

Firlt, that this outward ficin, like the Cornea of the eyes of rhk greater 
Animals, was both flexible and tranfparent, and kem’d, through the &ti- 
cr@ope, perfefily to &emble the  very Subfiance ofthe Cornea ofa man’s 
ye j fir  having cur Out the cIufiter, a& remov’d thedark and mt~cum 

Luff that isrubjacellt to it, Z couid ke it tranfparent like a thin piece of 
kin, having a mnny cavities in the infide of it, and rang’d in the &me+ 
&-der as it hadgrotctberances on the outlide,and this propriety,I found the 
faole in all the Animals that  had it, whether Flies or Shell-Fifh. 

Secondly, 1 found that all Animals that I have obferv’d with thore kind 
of eyes, liave+withir. this Cornea, a certain deer liquor or juice, thoughlin 
a very little quantity., and, 
. I obferv’d thirdly, that within that deer li uor, they had a kind of 
dark nzr/coj/s lining, :which was all fpread roun% within rhe cavity ofthe 
dultcr, and i‘eem’d very new adjoining to it, rhe cdotir of which,in 
fome‘Flies,was gre in others, black; in others red j in others,ofa rnix’d 

whil’fil the‘Animal was living, or but newly kill’d, appear’d of the fame 
colour that this ccat (as imay-fo call it) appear’d of, when that outward 
ikh, or Cortzed,was remov’d. 

Fourthly, that the rei) of the capacity of the clufiers was in fome, as 
in Dragon Flies, &c. hollow, or empty ; in others filrd with h m e  kind 
of f i f i a ~ c e  j in blue Flies,with a reddiih muf?ulous fubitance, withfilpgs 
tendingfrom thk center or bottom outwards and divers orher,with va- 
rious and differing kinds ofiiubitailces. 

’That this curious contrivance is the organ of fight to a11 thofe various 
cp@iceom Animals, which are furniih’d with it, I think we need not 
doubt, ifwe confider but the f e V d  congruities it has with the eyes Qf 
greater creatures= 

AS firft, that it :is furnifi’d with a Corfleajwith a traltl”papent h#mowtpnd 
with a awed or retina, that the Figure of each of the h a l f  H‘m@hertV are 
very apbericaZ, exa&tly polih’d, and mofi vivid, lively and pIurnp,when 
the Animal is living,as in greater Anlmalvnd in like manner dull,flaccid, 
and irregular, or fhrunk,when the Animal is dead. 

Next, that thofe creatures that are furhifh’d with it, have no 
other organs that have any reikmbla&e to the known eyes O f  other 
creatures. 

E b  Thirdly, 

colour j in others, P potted j and that  the whole clufiers, when look‘d on 
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Thirdly,that thofe which they call the eyes ofCrabs,Lobfters,Shrimps, 

and the like, and are really fo, are Hemjjher'd, almotl in the fame man- 
ner as thefe of Flies are. And that they really are fo, I have very often 
try'd, by cutting 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 ay well as befere, but would often hit it felf againit the rocks or 
fiones ; and thou h .I put my hand jufi before its head, it would not at 

ing, it would itart back,and avoid my hand or a flick a t  a good diitancc 
before iftouch'd it. And if in criffZaceuw Sea-animals, then it reems very 
probable alfo,that there knobs are the eyes in cp@acepmInk&s, whichare 
a l h  of the fame kind, onely in a higher and more aaive Element 5 this the 
conformity or congruity of many other parts common to either of them, 
will itrongly argue,their cr@aceQm armour,their number of lepgs,which 
are fix, befide the two great cl&, which anfwer to the wings In Ink% j 
and in all kind of Spiders, as alfb in many other In'nTeL'ks that want wings, 
we hall find the compleat number of them, and not oncly the number, 
but the very &ape, figure, joints, and claws of Lobiters and Crabs, as is 
evident in Scorpions and Spiders, as is vilible in the recond Figwe ofthe 
4 I;Scbe@e,arid in the little Mite-worm,which I call a Land-crab,defcribd 
ia rhe fecond,Fignre of the 33. scheme,ht  in their manner of generation 
being oviparous, &c. And it were very worthy obfervatjon, whether 
there be riot Tome kinds of transformation and metamar'phofis in he fe- 
vera1 llates of cmlJtaceowr water-animals, as there is in feveral forts ofIn- 
felts j for if fuch could be met with,the progrck of the variations would 
be much more confpicuous in thofe larger Animals, then they can be in 
any kind of Infens our colder Climate affords. 

There being their eyes, it affords US a very pretty S eculation to con3 
template their manner of viiion, which, as it is very di # ering from that of 
biocHlar Animals, io is it not lefi admirable. 

That each ofthefe Pearls or Hemz&herer is a perfea eye, I think we 
&ed not doubt, if we confider onely the outfide or figure of any one of 
them, for they being each of them cover'd with a tranC arent protube- 
rant .Cornea, and containing a liquor within then, refern f: ling the watry 
or glafie humours of the eye, muft necefiarily refrat2 all the parallel 
Rays that fall on them out of the air, into a point not farr diItant within 
them,, where (in all probability) the Refha of the eye is pIaccd,and that 
OpaCoW dark, and mucous inward coat that (I formerly Lhew'd) I found 

cubtend the concave part of the clufier is very likely to  be that t H -  
7ticle or coat, .it appearing through the Micropope to be plac'd a little 
more than a Diameter pfthofe Pearls below or within the ttrnica cortlcd. 
And if fo, then is there In all probability, a little Pi&ure or Inlage of the 
objeos without, painted 01 made at the bottom of the Retina againfi 
every one ofthok Pearls, f0 that there are as many imprefions on the 

opacous k i n ,  as there are Pearls or Hem$herex on the clufter, 
it js jmpolIible for any protuberant furface whathever, whe- 

rial or Other,, fo to refraa the Rays that come from farr remote 
1 >- lateral 

all fiart or fly bac a till I touch'd it, whereas whil'ft thofe were remain- 
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Di&ofObje&j;d4bY 'tis very likely rhey diikguifh, ~paftlyhy 

&e c & w  bprcflions made h:fome two convmient PFads, me in 
each &fierj for, according as thok cdngruous hqmflions a&&., MO 

amm approach'd to each other, the n e r d :  is the Objeb, and 
t h h t h e r  they ant diftant, the mote difiant is the'ObjeB:. partly .a& 
by the &mation ofieach pearl, requifite to make the Senhion o ~ & h &  
perfc&t j for 'tis ffibk that the Pihres  of two Obje&s,k&dy 

ofthe eye not a h & ,  as will be ver evident' to any :one h a t  Maltatken- 
ti&y aonfider the nature of refra&an. NOW, whether this&qazim 
m y  be in theF' we of the Corhea,kithe motionoEacceG or redfi&-fx! 
 stink mwards t 5 C : C ~ I ,  or in the alteration of a 'cruftalinc himour, if 
hchhere be, I pretend not to determine j though Ithink we need not 
doubt,but that theremay be as much ciiriofity of' contrivance and fim- 
&wepin every one of h e &  Pearls, as in the eye of a W d e  Or Elephant, 
tnC$heialmighty:$ Pirtt could as eafily caufe the exifience of the m e  as 
the other j and as m e  day and a thoufand years are the fame with him,fo 
may cmt eye and tan thoufind. 

Thisiwe map b f i e  of, thar the filaments or fenfative parts )of the 
Retina mufi be moil exceedingly curious and minute, iince the whole 
Paure  it deIFis & i c h  $what muft needs the component parts, be.of that 
getjtla which difingaifhes the part of an objcdt s PiAure that mufi be 
many millions of millions le6 then that in a man's eye ? And how exceed* 
h g  curbus and' fibtile muit the component parts of the lvredizlicr that 
conveys light be,when we find, $he initrument made for its reception or 
refraQiob to be foi exceedingly fmall ?we may,I think; fiom this Cpecula- 
tion be fufficiently dikauraged from hoping to dikover by any 'optick or 
other idrument tihe determinate bulk of the parts of the #iedi& that 
conveys the ~ 1 4 %  #of light, fince we find that there is not kTs accurate4 
fir6 fhewa in the Figure, and polifi of thoik exceedingly minute lenti- 
cular furfaces, then in thofe more large and ConfFcuous Curhces of: our 
own k es. And yetcqn I not doubt,but that there is a determinate bulk 

Mercury, which being in motion, mufi necefirily have pores, as I fhalf 
crlkwhme fhew, and here pa6 by, as being a digreGon. 
As concerning the horns F F, the feelers or fmcllers, G G; the PVO- 

bfi$i$ WH, and I, the hairs and b n f h  KK, I fiall 'indeavour to de- 
k&e in the 42. b&ru&~~. 

difiant, can be per ";p" e&ly painted, or made on the fama Ketzmz w bm%t&n 

of tho i 3  parts, fixe I find them unable to enter between the parrs of 

c 
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were divided into kverai fmallet. and greater bla‘ck teeth, rvds wr13ing 
but one fihall bend4 hard bone,whi& was plac’d in the upper jaw orrhe 
mouth ofa Houfk-Siiail, with which I obkrv’d tWi wry Stlaif ro ked 
the Icaves of a €to&-tree, and to bite out pretty large aiid:hnlfround 
bits, not unlike the Figtire of a ( C . )  h r  very illubl~ ditfering from it iir 
bignefi, the upper parr A E C Dof thlsbonc, I f i w d  to be much whirer, 
and to grow out aCthe upper chap ofthe Snal1.C G G,and not to be any 
thing mer To much ~ k d d  as the lower and blacker part of it H I 1.H K IC Id 
which was exaaly ihap’d like teeth, the bone growing thinher, or taper- 
ing to an edge towards K K #. It &m+d to have nine teeth, or prominent 
parts I&, I K  I F,  6%. which were join’d togeher bp the thfnnerinter- 
pos’d parts ot the hone.> The Animal M which thefi! recth belong, is a 
very umwalow creature, and feems of 9 kind quite diitinEt from any 
other terrcftrial Atiimnl or InG&, the Anatomy whereof exceedibgly djf2 
firing fiom what his  beCh hltherto given of it I kould have inkrted,bur: 
that it will be more proper in another place. I haw never mer with any 
kind of Animal whore teeth are d l  joia’d in one, five onel)t that I‘larely 
obferv’d, that all the teeth of a Rhinoccrot, which grow on tither fide 
ofits mouth, are join’d into one large bone, the weight of one of which 

found to be neer eleved pound Hauerdripois. So that it feerns one oE 
the biggefi fort of terrefirial Animals, as well as one of the fhallefkj 
has his teeth thus fliap’d. 

, I  

Obftirv. X*LI. Of the Eggs fSilk-worms,dndo&r &i$i2s. 

He Eggsof Silk-worms(onc of which I have defirib’d in the k o n d  T Figwe of 2 5 .  schente) affoiid ,a pretty Ob@ for a Micr@ope that! 
magziifes very much, efpecially ifit be bright weather, and the light of d 
Window be calt or collehed on it by a deep Colznex-gln/s; or Water-ball, 
For then the whole furface ofthe Shell may be perceilr’d a11 cover’d over 
with exceedin iinall pits or cavities with interPofed edges, almoit in the 
manner ofthe P urface ofa Poppy-feed,but that there holes are hot an bun- 
dredth part fiarce ofxbeirbjgnrisi the Shell,when the young ohes were 
hatch’d (which I found an eaiie thing to do, if the Eggs were kept in a.  
warm place) appear’d no thicker in proportion to its bulk,thcn that of 
an’Hen’s or Goos’s Eggis to its bulk,and all the Shell appea$d very white 
(which feem’d to proceed from its tlranfparency) whefice all thofe pit- 
tinp,djd almofi vanilh, h that they could not, without much djficultY3 

difcern’d, the inlide of the Shell feem’d to be liiid alfo with a kind of 
thin fi]m,not unlike (keeping the proportion to its Shel])thaiwjth which 
the fie11 of an Hen-egg is Iin’d j ’and the fie11 it felf&m’d like ~ f i m o !  
Egg-&ells, very brittle, and crack’d, In diver9 0 t h  of there Eggs 1 
could plainly enough, thropgh the %hell, perceive the fmaJI I*f& lie 
coyled round rhe edges of the &ell. The &ape of the Egg it felf, the‘ 
Figure pretty well reprefents(-’t.hmgh by default g>f tk Graver it doe# 

no4 
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not appear fo ronnded, and lying above the Paper, as it were,as it ought 
to do) that is, it was for the moil part pretty oval end-ways, &mewhaG 
like an &,,but the other way it was a little flatted on two oppofite fides, 
Divers & there Eggs, as is common to mofi others, I found to be b& 
ren, or addle, for they never afforded any young ones. And tho& I 
uhally found much whiter then the other that were prolifick. 
Eggs of other kinds of Oviparous Ink6t.s I have found to be I perfeatly 
round e v e 7  way,like TO many Globules,of this hrt I have obkrv'd rime: 
torts of S i ers E gs j *and chancing the lafi Summer to inclok a,  wkry 

with my Micr&ope, 1 feud within a day or two after I inclos'd 
her, alrnofi all the h e r  furface of the BOX cover'd over with an jnfifiite 
of exa&kl round Eggs, which were ftuckvery fall to the fides of it, and 
in fo exa 4 ly regular and clok an order, that made me call to mind myl 
~ p d v $ ~ ,  which I had formerly thought on for the making out of all the 
regular Figures of Salt,whicli I have elfewhere hinted ; for here 1 found 
all of them rang'd into a mofi exa& triuzoml order, much after theman- 
ner 3s the HetnlSpherex are lace on the e e of a Fly 5 all which Eggs I 

tude of h a l l  Worrns,very much refembling young Silk-worms, leaving 
all their thin hollow hells behind them, fiicking on the Box in their trl- 
d g ~ n a l  pofiure j the& I found with the Micr@ope to have milch fuch a" 
fiubttance as the Silk-worms Eggs, but could hot perceive them pitted. 
And indeed, there is as great a variety in the hape of the Egg ofovi- 
parous Infe&s as among thofe of Birds. 

Of there Eggs, a large and lufiy Fly will at one, time lay Mer four or 
five hundred, fo that the increafk of thek kind of InGfls muit needs be 
very prodigious, were they not prey'd on by multitudes ofBirds, arid de- 
&oy d by Frofis and Rains ; and hence 'tis thofe hotter Climates betwain 
the 7iropich,C are infefted with fuch multitudes of Locufts, and hch other. 
Vermine. 

large an s curiou - A  y painted Butterfly in a Box, intending to examin+& 

found after a little time to €I e hatch'd, an (Y out of them to come a multi-i 

I i *- 

ObGrv. XL 11. Of a blue Fly. 
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And next, allithe eyes of each clufier feem’d much of the fim6 b&& 

one with another, not differing 23 the other, but rang’d in the fame t r s  
agonal order. 

Thirdly, between thefe two clufiers, there was a fcaly prominent 
fiont B, which was arm’d and adorn’d with large tapering harp  black 
briiles, which growing out in rows on cither fide, were fo bent toward 
each other m e r  the top, as to make a kind of arched arbour of Brifles, 
which almoft cover’d the formerfrant. 

Fourthly, at  the end of this Arch, about the middle of the face, on a 
prominent part C, grew two fimall oblong bodies, D D, which throu h 
a Aiiicro/lcopc lookd not unlike the Pendants in Lillies, thefe Ceem’d to % e 
jointed on to two fmall parts a t  C, each of which feem’d again jointed 
into the front. 

Fifthly, out of the upper part and outlides of thek horns (as I may 
call them, from the Figure they aretog the 24. scheme, where they 
are marked with F F) there grows a fingle feather, or brufhy Brifle, E E:, 
fornewhat ofthe hme kind with the tufis of R Gnat, which 1 have bcfofe 
dekribed. 

What the ufk of thefe kind of homed and tufted bodies ihould be, I 
cannot well imagine,unlefi they ferve fok fmelling or hearing,though how 
they are adapted for either, it fieems very difficult to defcribe they are 
in aIm& every kvernl k i d  of Flies ofh various a &ape; though certain- 
ly they are fome very effential part of the head, and have fome very 
notable ofice affign’d them by Nature, lince in all InfeCrs they are to bc 
found in one or orher form. 

Sixthly, ar the under part ofthe fice F F, were feveral of the former 
6r t  “fbended Brifles j and below all, the mouth, O u t  of the middle of 
which, grew theprod@& G H I, which,by means of feveral joints,where- 
of it feem’d to confiit, the Fly was able to move to and fro, and thrufi i t  
in and out as it pleas’d j the end of this hollow body (which was allover 
cover’d with fmall fhort hairs or brifles) was, as’twere, bent at H, and 
the outer or formolt fide of the bended part H J, flit, as it were, into 
two chaps, H 1, H I, all the outfide of which where cover’d with hairs, 
and pretty large brilles j rhefe he could, like two chaps, very readily 
open and &ut, and when he feem’d to fiick any thing from the furhce of 
a body, he would $read abroad thofe chaps, and apply the hollow 
of them very clofk to it. 

From either fide of the Prolofiis, within the mouth, grew two other 
h a l l  horns, or fingers, K K, whkh Were hairy, but fmall in this Figure 3 
byt ofanother fhape, and bigger in proportion, in the 24. scheme, where 
they are marked with G G,  which two indeed feem’d a kind of fmeflers, 
bklt’whether fo or not, 1 cannot politively determine. 

The Thorax or middle part of this Fly, was cas’d, both above and bed 
neath, with p very firm crufi of armour, the upper part more round, andl 
covered Over with Jong conical briflcs,dl whofe ends poinred backwards j 
OUt Of rhe hinder and under part of this grew O u t  in a chfier fix ‘eggs, 
three Ofwhich are apparelit in the Figurc,the other three were hid by the 

body 



M r c R o c R A H r  ! A .  
body plac’d in that +re. The leggs were all much of the C b c  make, 
beingdlofthem cover‘d with a fkrong hairy fcaleor ke1,jufi like the legs 
of a Grabb or Lobfter,and the contrivance of the joints feem’d much the 
&me j each legg reem’d made up of eight parts, I, 2,3> 4,s; 6,7, 8, to 
the eighth or latt of which, grew the foles and claws, defcribed ‘bef i s  
in the .3 8. .Objmration. 

O u t  of- the upper part of this trunck grew the two wings, which I men- 
tion’d in the 38. Objrvation, confilling of a film, extended on #certain 
{mall fitiff wires or bones : thefe in a blue Fly, were much longer then 
the body, but in other kind of Flies they are of very differin propor- 
tions to the body. Thek films,in many Flies,were To thin,tha t,li f e fee.rmral 
other plated bodies (mention’d in the ninth 04ruation)  they afforded 
all varieties offantafiical or tranfient colours (the reahn ofwhich I have 
here endeavoured to explain) they Cccm’d”to receive their nourithment 
from the italks or wires, which feem’d to be hollow, and neer the upper 
part ofthe wing L L feveral of them feem’d jointed, the fhape of which 
will fuficiently appear by the black lines in the fecond Figure of the 
26. scheme, which is a delineation of one of thohi wings expanded di- 
reQly to the e es. 

’ 

ning armour,looking exaaly like a polik’d piece of Qecl brought to thsr 
blue colour by annealing, all which armour io very thickbefiuck with 
abundance of tapering hifles, fuch as grow on its back, 3s is vifible 
enough by the Figure. 

Nor was the infide of this creature le6 beautifull then its outfide, for 
cutting off a part of the belly, and then viewing it, to fee if I could diG 
cover any VeKels, fuch as are to be found in a greater Animals, and even 
in Snails exceeding rnanifeitly,I found,much beyond my expeAation,that 
there were abundance of branchings of Milk-white veiIils,no lek curious 
then the branchings of veins and arteries in bigger terrefirial Animals,in 
one of which,I found two notable branches, joining their two main flocks, 
as it were, into one common d d m  j now, to what veins or arteries thefe 
VeiElls were analogm, whether to the venaporta, or the meJraic4 vc/: 
fiflJ,or the like, or indeed, whether they were veins and arteries, or v.$. 

properly fo called, I am not hitherto able to determine, having 
not Yet made fufficient enquiry j but in all particulars, there reems not to 
be any thing le6 of curious contrivance in thefe Ink&, then in thofe 
larger terrefirial Animals, for I had never feen any more curiotis branch- 
ings of Veflelk then thofe I; oblkrv’d in two or three of thefe Flies thus 
opened. 

It is a creature a%@ and nimble, To as there are very few creatures 
like it, whether bigger or fmaller, in fo much, that it will fcapc a d  
avoid a fmall body, though coming on it exceeding fwifily, and if it fees 
any thing approaching it, which it fears, it prefently %unts down, as it 
wcre,that it may be the more ready for its rife. 

Nor is it lefi hardy in the Winter, then aaive in the Summer,induring 
all theFrofis, and fiirvivirlg till the next Summer, notwithfianding the 

Gtter 

All the hin r l  er part d i t s  body is cover’d with a moft curious blue ffii- 
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bitter cold of our Climate j nay, this creature will indure to be frozen5 
and yet not be defiroy’d,for I have token one of them out of the Snow 
whereon it has been fiozen almoit white, with the Ice about it, and yet: 
by thawing it gently by the warmth of a he, it has quickly reviv’d and 
a-lown about. 

This kind of Fly feems by the fteams Qr tafie of fermenting and 
putrifying meat (which it ofien kiilts,as’twere, with itspndojis as it trips 
over it) to be ilirnulated or excited to e j d t  its E ~ g s  or Seed on it, per- 
haps, fiom the fame redon as Dogs,Cats,and nlanf other brute creatures 
are excited to their particular lufts, by the fmcll of their females, when 
by Nature prepared for ‘generation 5 the males reemiijg by tho& kind 
6,f’fmells, or other Incitations, to be 38 much nwilitaated thereto, as 
A ~ U J  Regis firougly im regnated with a folution ofGold,is forced to p r q  
cipitaie it by tbe a B ufion of ijpirit of WFfzc ,  or a blution of sal# of 
Twtar. 

one oftllere put in fplpisit ofwine, was very quickly feemingly kill’d, 
and ba.21 its eys and rneuth becan to look very red, bur upon the taking 
of it our, and fugering it to lie“ three OT four hours, and heating it with 
the&n beams cait through a Burning-glaTs, it again reviv’d, feerning, as 
i t  were, to have been d l  the htemediate time, but dead drunk, and af- 
ter certain hours to grow fi-efi again and fsber. 
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of differing kinds which I may, perhaps, elfewhere endeavour more ac+ 
curately to examine, and to hew of how great benefit the ufc ofa Mi- 
troScope may be for the difcovery of Nature’s courfe in the operations per- 
form’d in Animal bodies, by which we have the opportunity of obferving 
her through there delicate and pellucid teguments of the bodies ofhfeh 
a&iug according to her ufual courfe and way, undifturbed, whereas, 
when we endeavour to pry into her fecrets by breaking open the doors 
upon her, and diaeaing and mangling creatures whil’fi there is life yet 
within them, we find her indeed at work, but put into fuch diforder bf 
the violence offer’d, as it may eafily be imagin’d,how differin a thing we 
ihould find,if we could,as we can with a Mcr@spe,in thek P maller crea- 
tures, quietly peep in at  the windows, without frighting her out of her 
ufual byas. 

The form of the whole creature, as it appear’d in the Micr$ope, may, 
without troubling you with more defCriptiOnS, be plairlly enough per- 
ceiv’d by the ticbeme, the hinder part or belly confifiing of eight feveral 
jointed parts, namely, A B C D E F G H, of the fir0 Figttre, from the 
midfi of each of which,on either fide,iffied out three or four fmall brifles 
or hairs, I, I, I, 1, I, the tail was divided into two parts of very differing 
make ; one of them, namely, K, having many tufts ofhair or brifles, which 
feem’d to i‘ervc both for the finns and tail, for the Oars and Ruder of this 
little creature, wherewith it was able, by frifking and bending its body 
nimbly to andfio,to move hirnfelf any whitherpd to k i l l  and fieer him- 
fdfas he pleas’djthe other part, L, feem’d to be,as ‘twcrqthe ninth divifi- 
on of his belly,and had many iingle brifles on either fide. From the end V, 
ofwhich, through the whole belly, there .was a kind of  Gut of a darker 
colour, M M M, wherein, by certain PcriJdtickmotions there was a kind 
of black Cubfiance mov’d upwards and downwards through it horn the 
orbicular part of it, N,(which iitem’d the Yentride,or ftomxh)to the tail 
V,and fo back again, whichper$altic4 motion I have obferv’d alfo in a 
Louie, a Gnat, and feveral other kinds of trankarent body’d Flies. The 
2 i w m  or cheit of this creature 0 0 0 0, was thick and ihort, and pret- 
ty tran@rent,for throughit I could fee the whiteheart (which is the 
colour alfo of the blwd in theft, and moil other Infeas) to beat, and 
feveral other kind of motions. It was befiuck and adorn’d up anddown 
with revera1 tufts of brifles, iuch as are pointed out by P, P, p, P, the 
head Qwas likewire befiuck with feveral of thofi tufts, S S S j it was 
broad and fiort, had two black eyes, T T, which I could not perceive at 
all pearl’d, 
as  formerly defcrib‘d. . 

Both its motion and reQ is very itrange, and pleafant, and di&” 
from thofe ofmofi other creatures I have obferv’d j for, where it ce 
from moving its body, the tail of it kerning much lighter then the 
of its body,and a little lighter then the water it fwims in, prefently bdys 
it up to the top of the water, where it hangs fufpended wirh theliead d; 
waysdownward; and like OW Antilodes, if they d.0 by a fiiflr gei be- 
low that fuperficies, they prekntly arcend again unto it, if they &ace 

moving, 

they IGerwards appear’d, and two fmdl horns, R R 



motring, until they tread, BS it wete, isiider that fuperficies &rh their 
tails j the hanging of there in this polture, pllt me in x & - I ~  of a cer- 
tain creature I h a w  feen ih  ond do^, that was brought out of A m ~ c ~ ,  
which would very firinly fu$end it klf by the tail, with the head dotvnk 
wards,and,was faid to Ileep in tha t  polture, with her yobng onesin hek 
falk belly, which is a Purfe, protided by ’Nature for the prbduCtiob, 
nutrition, and prefervation of her yo~tlg Ones, which ib: defcribed by P@ 
in the 24. Chaprer of the fifth Book of his Natural Hiltory of ~rnJil. I 

The motion ofit was with the tail fdrwards,drmihg its felf backwards, 
by the friiking to and fio of that tuft which grew out o fone  of’the 
fium s of its mil. It had anather rnotion,whikh W ~ S  more futrtble to thit  

ofhischaps (if I way 6 call rhe paw of his mouth) is was able to ~fiovg 
it fclf downwards very .gently towards the bottstt.l, and did,as ’twere,eat 
up its way through the Water- 

But that which whs iliofi obfkrvable in this crearure, was, its Metab 
morph& Or &abge3&t. having kept feveral of the6 Animals it1 a OIaGof 
Rain-water,in which they were ptoduc’d, I fbund,after a bout a fortnight 
or  three weeks keeping, that nf them flew away in Gnats,lcaving 
their h u h  behind them in the miter floating under the fiirface, the 
place where thek Animals Were wont to refide, whil’it they were in- 
habitants of the water : this made n~ nmrc dili ,entIy to waroh. them, to 

.after, I obfrv’d &vera1 ofthem r0 be changed h to  ail unufil~l fi 
wholly differing from that they W e i t  bfbeforc, their head and bad) 
ing grown much bigger and deeper, but not broader, and theit belly, 
hinder part fmaller, and coyl’d, nbout this great body much of the fafii. 
on reprefented by the pfickd line in the fecond Figtire of the 27r adesk.e, 
the head and horns now fwam uppermofi$ and the whole bulk d thebo- 
dy fkem’d to be grown much lighter 5 for when by my fi-ightinq of it, it 
would by frifking out of its tail (in the mannet exprc6‘d in tke Figure 
by B C )  fink it Glf below the furfacc towards the bottom j the body 
Would more fwifily re-aGend, then when it wits in its former &ape; 

I itill marked its progrefi from time to time,nfid found its body ftill tcf 
biwr and bigger, Nature, as it were, fithg and aceoutyj1ig it. 

the lighter Element, ofwhieh it was now oing to be an inhabitant) 
for,by obkrving one of the& with my Micro JB cope; I found the.eycs bfit 
to be altogether differing from what they feem’d before, appeaiq 
all Over pearl’d or knobb’d, like the eyes of.Gnats. as is jt;  

the Gcong F@re by. A. At length, 1 part of this creatute td fwini 
above, and part beneath the furface of the Water, bdlofi7 which though 
it would quickly plunge it felflfl by any means ffighted it,and prefently 
re-afcend into its former pdhke3 after a little laager expe&a@~, I 
found that the head and body of a Gflathegah to appear add itatld cleer 
above the furfdce, ‘and ‘by degrees it drFw O u t  its kgg9, firfirhe t*o ford 
moft,th& the other,at length its whole body pefie& ahd endre iPPc?ar’cf 
QUt of the hufk (‘which it left in the Water) fianding on its leggs up-ufi 

ofot K . er itreatwe$, ahd that is, with.the head f-orwatd 5 for by ;the moving 

fee if[ could find them at the time oftheit trans p: orrmakion ; and nm ‘lOMg 

cc 2 the 
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the topofthc water, and by degrees it began to move, and after flew 

' about the Glafi a perfeb Gnat. 
1 have been the more particular, and large in the relation of the tranf- 

firmation of divers of thek little Animals which I obferv'd, becauk I 
.have not found that any Authour has obferv'd the like j and becaufk the 

Figures of' the 37. scheme.) Ita H t  Apiarium marinurn zlere dixcris jprimo 
enim intuitw G Mdre ad Terram delatum,vermiculis~atebat cdrlrleis parvis, 
qnt @ox ri calorefifir inMiicas,vel ApkspotiHs,eahj exignas & nigra$ #ran/3 

formebantw, circumveImteSqge evan$ebant,ita ut de corm md$catione 
nihilcerti co@ci datgmjnerit, cnm tamczt cleroSJ niateria propolis Apnm- 
qwe ccUa rnan@,/i!e apparerent,atgue ipfi melir gwal~rrnquell#~antinprocxC 
d&o vrinntoribus patebit, ubz curiojus inquijiwerint h4c apiaria, eape  in 
nataIz f i ls  & f i l o  dive$$ temporibus penitirrs I$rarint. 

Which Hifiory contains things fufficiently ftrange to be confider'd, as 
whether the h u k  were a Plant,. growing a t  the bottom of the Sea before, 
of it i'elf, out ofwhofe putrifahon might be generated there itrange kind 
of Magots j or whether the: feed of certain Bees, finking to the bottom, 
might there naturally form it k1f that vegetable hive, and take root; 
or, whether it might not be placed there by fome diving Fly; or, 
whether it might nor be fome peculiar propriety of that Plant,whereby 
it might ripen or form its vegetable juice into an Animal Cubfiance j ar, 
whether it may not be of the nature of a Sponge, or rather a Sponged 
the nature ofthis, according to fome of thofe relations and!conje&uresI 
formerly made of that body, is a matter very difficult to be determined. 
But indeed,in this defcription,the Excellent P+ has not been fufficiently 
particular in the ktrjng down the whole procefi, as it were to be wiih'd : 
There are indeed very odd rogrefis in the prcduBion of feveral kinds 

the dili ent GoehPtiUs has carefi~lly obferv'd and recorded, but among 
all his 0 % fervations, he has none like this, though that of the HemeroW 
be fornewhat of this kind, which is added $s an Appendix by Jahannes 

ofIn@&s, which are nor le F s initru&ive then pleafant, feveral of which, 

. J?Y* 
I have 
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1 have, for my own particular, befides fever91 of tho& menribn’d &y 

him, obferv’d divers other circumltances,perhaps, not much taken notice 
of, though very common, which do indeed afford us a very c~erciwe argu- 
ment to  admire the goodwfi and providence of the infinitely wife Crea- 
tor in his moft excellent contrivances and difpenGtions.1 have obftrv’d,ar\ 
kveral times ofthe Summer,that many ofthe leaves of divers Plants have 
been fpotted, or, as it were icnbbed, and looking on the underlides of 
thofe ofthem that have been but a litte irrcgdar, I have pcrceiv’d them 
to be fprinkled with divcrs forts of little Eggs,which letting alone,I have 
found by degrees to grow bigger, and become little Worms with leggs, 
but itill to keep their former placqand thofe places of the leavespftheir 
own accords, to be grown very protuberant upwards, and very hollow, 
and arched linderneath, whereby thofe young creatures are, as it \vere, 
ffieltcr’d and ho&d from external injury j diverdeaves I have obkrv’d 
to grow and rwell fo farr, ;is at  lengdi perfc&ly to inclofe the Animal, 
wtljch, by other obfervations I have made, I ghefi to contain it, and be4 
come, as it were a womb to it, CO long, till it, be fit and pre ar’d to be 

pers, they gnaw their way through the womb that bred them ; divers of 
there kinds I have met with upon Gooiberry leates, Rok-tree leaves 
Willow leaves, and many other kinds. 

There are often to  be found U P P ~  Rofe-trees and Brier bufhes, little 
red t&,which are certain knobs Or excrefcenc~es,grow~a~,o~t from the 
RiIId, or barks of tho& kinds of Plants, they are cover's With tirange 
kinds ofthreads or red hairs, which feel very fo‘pft, and look nor unylea- 
fantly. In moil of there, if it has no hole in it, YOU hidl find certain little 
Worms, which I fuppofe to be the cauips of their produdion j for whe0 
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. 

Now,the manner of their produLttioaJ fuppofe to be thus; that the Al- 
wife Creator has as well implanted in every creature a faculty of know- 
ing what place is convenient for the hatching, nutrition, and prefervati- 
on of their Eggsand of-fprings:whereby they are fiimulated and direQed 
to convenient places, which becom, 3s ’twere the wombs that perform 
thofe offices : As he has a l h  fuited and adapted ,a property to  thofe 
places wherby they grow and inclofe thore feeds, and having 
-them, provide a convenient nouriihment for them, but as foon as they 
have done the office of a womb, they die and wither. 

The progrefs of inclofure 1 have ~ f i e n  obferv’d in leaves, which in 
thofe places where thofe 6eds have been cafi, have by degrees fwell’d 
ahd jnclos’d them, To perfe&ly round, as not to leave any perceptible 
pairage out. 

From this fime caufe, T fuppde that Galls, Oak-apples, and feveral 
other produ&ioas of that kind, upon the branches and leaves of  Trees, 
have their original j for if you open any ofthem, when almofirjpe, YOU 
fiall find a little Worm in them. Thus, if you open never many dry  
Galls, YOU hall find either a hole whereby the Worm has eat its pafisge 

out, 

tranflated into another kite,  at what time, like (what they P :IY of) Vi- 

’ i 
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out, or if you find no pa&gc, you may,by breaking or cutting the Gall, 
fid in the middle of it a: lima11 cavity, and in it a fmall body, which does 
plainly enough yet retakl a &ape, to manifel? it once to have been a 
Worm, though it dr'd by a too early kparatiori from the Oak on which 
it grew,its navel-firing,as 'twere,being broken off from the leaf or branch 
by which the Globular body that invelop'd it, received its nourifhment 
Gom the Oak. 

And ifideed,if we confider the great care of the Creator in the difpcn- 
fitions of his providences for the propagation and increaG of the race,not 
onely of all kind of Animals, but even of Vegetables, we cannot chufe 
bat admire and adore him for his Excellencies, but we fiall leave offto 
&mire the creature, or to wonder at  the firan e kind of aaing in revera1 

manifefl,thr-rt thofe are but aQings according to their firu&ures, and fuch 
operitions as fuch bodies, To composad, muit neccirarily, when there are 
f'uch and htch circumfiances concurring, perform : thus,whenwe find Flies 
fmming,about any piece offleih that does begin a little to fermentjBut- 
wr&s about Colworts,and feveral other leaves,wliich will Grve to hatch 
and notxiih their young ; Gnats, and feveral other Flies about the Wa- 
m3 and rnarithg places,or any other creatures, Geking and placing their 
Seeds in convenient repofitories, we may, if we attentively confider and 
examine it, find that there are circumfiances fufficient,upon the fuEpOfals 
of the excellent contrivance of their machine,to excite and force t em to 
a& afier fuch or fuch a manner j thok fleams that rifi from thefe feveral 
places may, perhaps, kt feveral partsof there little Animals a t  work,even , 

as in the contrivance of killing a Fox or Wolf with a Gun, themovin 

that is laid 'to entrap him, pulls the firing which moves the trigger, and 
that lets go the Cock which on the fiteel firikes certain f arks of fire 
which kindle the powder in the pann, and that prefenrly 1; ies into the 
barrel, where the powder catching fire rarifies and drives out the bullet 
which kills the Animal j in all which aaions, there is nothing of intention 
or ratiocination to be arcrib'd either to the Animal or Engine, but all to 
the ingeniouhe6 of the contriver. 

But to return tu) the more immediate confideratiop of oyr Gnat : 
We have in it an Infiance, not ufual or common,lof a very itange;qln'- 
&olks creature, that bein a creature rhat inhabits the Air, doe yet pro- 

afterward (which is as firangel it becomes an inhabitam of the hir, like 
its Sir& the form of a Fly. And this, me thinks, does prom t mc to prQ- 

certain conjeaures, *S Queries, havin not yet had fu rR cient oppor- 

6, Obfirvations. 
e to be bred 

corqtion and putrifahion, may not be rationally ip"' uppos'd to have 
their origination as natural 3s there Gnrtts , who, 'tis very probable, 
were fit& &opt into this Water, in the form of Eggs. Tho& Seeds or 

EgP 

Animalq which kern to favour fo much of rea f on j it feeming to memoit. 

d a  king, is the death of the Animal 3 fbr the Beaft, by moving the fle r f  

duce a creature, that for F m e  time lives in the water as a Fiih, though 

tunity and 1eili.m to anfwer them .my fel f from my own Experimems 

And the fire is, Whether dl thore things that we fup 
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&ggs muit cettainly be very h a l l ,  which To finall creatirre!&sa:o;ah 

gs yields, and therefore< we nccd not wonder' that we find noktt-he'eg 
themfitlves, fome ofthe younger oKthem, which I have obferw'd, .ha* 
not exceeded a tenth part of thenbulk they have.afierwardv come$o ;an" ii 
next,I have obferved fome ofthofe@tde, oneswhich muft have beengene 
rated after the Water was inc1ofe.d io..rhc BottlP, ad4therefommoiI prw, 
bably from Eggs, whereas thofi: crearures have &m&ppo<d tqbo. bred % 

of the cOrruption o f  the Writer, disc being not%:&~merly kno*n any. 
probable way how they fhould be generated. 

by thc; G ~ t s  themfdvcs, or9 rncdintclv, are bratight qlotvn by the;fd~Iling 
rain j for it feems not very improbahle&ut that rl-pf+hall Geds\bfc&ats 
may (being, perhn s, of fo light a nature, Bnd.;Ziayini_p.: fo greatqiprspor. 
cion of iurhce to F o fmall a bulk df body) be eje&dl into thwAir, and 
fo, perhaps, carricd for 4 p o d  wh'ile too and fio in it, till: by 
ofRainic bewafh'doutofit. . e 

A third is, whether niultitudes of thofe other lirtk creatu 
found to illhabit the Water for fome time, ddnot, at  certain tima, take 
wing and fly into the Air, others dive and hide themfelves in the Earth, 
and To contribute to the increak both of the one and the other Ekment; i 

A fCCQnd is, whether there Eggs are immediskl~ droptinti,, 

P@&r#'. . ,  ' 

A good while fince the writing of this Defiriptiih; f.@ns preQ 
Doltor peter ~d', an ingenious Member of the fio$zZ Sbcicty,Wit 
Paper of Nuts, which he told me was rent h i n ~  fi.bdi a Brother of his 
of the Countrey,from &himhead in beuonjbire, fame of them wererjoofe, 
having been, as I hppofe, broken off; ' o'thers were hill growing f$R.Crri 
upon the Gdes 8f a i tick, wkich feem'd by the bark, pliablenefs of 
by certain firings that grew ork of it, to be foine piece of the 
a Tree; they were all of them dryad, and a littlk!ihrivell'd, oth&d.mor$ 
round, ofa brown cslour'j theiiy ihapc? WasmuCh likk Figg, bur very 
much' fmaller,fome being about the bignefi of 3 Bay-berry,others,arid'rh~ 
biggelt, o f  a Hazel-Nut Some of rhefe +at had n o  hole in them,T dare- 
fully opened with my Knife, and fotind in' them a 
Maggot, almofi as bigg as a ha l l  Pea, which 
Mapgots,,but fhorter. I could not find them to 
them to be alive, becaufi upon Fricking tlieni with 
fie O u t  a great deal of white m m ~  matter,wijch:fe 
Ilintary contraaion of their fkin theif hLdk or m 
Coats,like the barks of Trees, the OuWmofi being 
gie, and &e thickefi, the middlemofi more clofe, !ha 
the innermofi very tllin,fceming dwofMke &e.fkin 
The two outermofi. had root in the': ' h a m  
had no fiem or procedi,. but was ondp a -& 
the Nut. ~ l . 1  the Nuts that had no hdeS ea 
tain thefe Maggots, but tlu that had holes, 



... MJCROGRAHPIA. 
itibrns, having eatePYheit way 'through, taken wings and flown away, 
as this f&owinp: ac~nnti(whichI:receiv'd in writiag from the bme per- 
{OQ, ak. it was Gwhiin'by  fris Brother) manifefis, r .  a moor@ black 
pwy! kdd, s i t h  jt@aJma# veim ofmhr'tzfl y e ~ k v  Sands, upoin'occdj?on 
$ diggiw a bole two oh three foot deep, at the hedd of R Pond or roo!, t o  

fit "JJi-se:&, at thngdqth, merc@ztnd, abolrt the end ofOaober 166;. itt &$ v& vkins $'&and, th@ Btrttons or Nuts, /)ick&q to a little 104 
J;"i&, $& is, not-belonging to aHy live Tree, a n d j m e  ofthem a p  free /y 
tbemjlve~. 

FiMr orfive of which heing #hen opetz'd, j ime mere feHnd $0 contvin 
live J.J& come t o  perfeaion, rng lzke to fiyi#g Ants, f not t b e j m e  ; in 
others, hj&,yet impcfe8, having b;Nt the bend and wings form'd, the r@ 
remtaim+g ~ J $ I  mhite pulpyfibj3ance. 

. Now,as;this furtlifies us with one odd Hifiory more,very agreeable to 
WhstJbkfart hinted, 6 I doubt not, but were men diligent obfervers, 
they might meet with multitudes ofthe fame kind, both in the Earth and 
in the Water, and h t h e  Air, on Ttees, Plants, and other Vegetables, all 
placesand things being,as it were,animarzcm pkna. And I have ofien,with 
d e r  Hnd p h h m &  the Spring and Summer-time, look'd clofe to,and 
di&.untl~~oa,'cmzitn~ Gardm mould, and in a very fmall parcel of it, 
found fuch multitudes and diverfities of little reptiZes,fcme in huflrs,o thers 
onely creepers, many wing'd, and read,y for the Air j divers huks or ha- 
bitations left behkd empty. Now, 'Ihhe Earth of our cold Climate be fo 
fertile , . I  I. of animate bodies, what may we think of the fd t  Earth of hotter 
(hqates? Certainly,the Sun may these, by its abivity, cwfe as great a 
I;'ar&dEarth to fly on wingsin the Air, as it does of Water in fteams 
@ yapours. And what fwarms rnufi. we fuppofe to be fent out of thofe 

Iemttfull inundations of water which are poured down by the fluces 'of 
kaine+ Tqch vafiqu;aptities ? So that we need not much wonder at thofe 
&nu&&ra. le clouds of L~cui ts  #with which Africa, and other hot coun- 

caureyf their produeion, namely, genitors, or Parents, concurrent re- 
cepqcles ar matriares,and a fufficient degree o f n a t ~ a l  heat and moillure. 

I ~ 8 s  going to annex 3~ little draught, of the Figure of thofe NutsSent 
out ,r?f,Deaonfiire ; but chancing to examine Mr. Par&$ua's {Hmbal 
for Gmt.thing elfe, and particularly about Galls and Oak-applq, hbud 
among no kfs chpn 2.4.. ieveral kiuds nf earcre8kearies of the Q&, wKih I 
dot& not,bU~-u~~.estlmjnatiQn,will  be all found to be the dtrixes of 
GJnany kvemi khds,Qf*Inf&s j f having obfau'd.mnny ofthem my klF 
to bi,fq2amo% 2$*',$YWl kinds, I faag,T kund m e  d&ribed a d  Figur'd 
$ire&]ydikc that wb.tGh-4 'hadlby me,the Scheme is there to be.kttt&ae de- 

" * jgg, becaufeibut .&or% Ibaw here ad jdn'd trheMr j ~ o t ( a ~ i c i  $rib. I 6. 
, There grilfleth at Ehe ;?.pots ff old O u k  ia g t 5 ~  sprrnq-time, and 

afi ip t  rbe W Z ~  beat .of Suamer, a pecvliiw &w! &hy%rom or 
q c e ,  caU'dflya Quercbbf*elhg owt tf the GardB maH$groMin, 

uptil Hanother, of dk f&bn Iof rz ~ r h p e ,  a#d therejive tvok 
,. the Qak-Grape, aHd Ib. Qf R Xu?j$@ tolefw wthe &$db 

4 d  

&essqp t 9 peftmld,; ,&ce in thofe piaces are found all tihe conv.edent: 







and white within like IMilk, and in the e#d of Summer heconktb bard 
and z~oody. Whether this be the very kme kind, Icannotafirna, but: 
both the Piaure and Defcription come very neer to that- I have, 
but that he fecms not  to take notice of the hollownefvor Worm, fop 
w ~ ~ i c h  ’tis moil obcervable. And therefore ’tis very likely, if meQ 
did but take notice, they might find very many differingspecies of tl~ek 
Nuts, Osarier, or Matrixes, W I J ~  all of’ them to have much the fame 
defignqtion and of%&-. And I have very lately found Ceveral kinds ofEx- 
crefcencies on 1 rees and Shrubs, which having endured the Winter, up- 

rhem, T found moil ofthem to contain little Worms, bug 
dead, On Openin? tho e things that contain’d them being wither’d and dry. ’ 

\ ---- -- 
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may, by being diverlly agitated, or rnov’d,by this or that agent;or after. 
this or that manner, produce a uite contrary effe& : So may it be with 

hay  have fo ordered and difpofed the little h t o m ~ o n s ,  that when nou- 
rihed, aaed, or enlivened by this caufe, they produce one kind ofeffea, 
or animate ihape, when by another they a& uite another way, and ano- 
ther Animal is roduc’d. So may he fo or 1 er feveral materials, as to 

But to come to the Defcription ofthis Infe&,as it ap ears through a Mi- 
m$ope,of which a reprerentation is made in the a8.m R erne. Its head A, is 
exceeding fmalI, in proportion to its body, conlifting of two cluiters of 
pearl’d eyes B B, on each fide of its head, whok pearls or eye-balls are 
curiouily rang’d like thofe of other Flies ; between thefe,in the forehead 
ofit, there are plac’d upon two fmall black balls, C C, two Iong jointed 
horns, tapering towards the top, much refembling the long horns of 
Lobhers, kach ofwhore fieme or quills, D D, were brifled or bruihed 
with multitudes of [mall itiff hairs, iffuing out every way from the i‘eve- 
ral joints, like the firings or @routin s of the herb Ho@--tail, which is 

much refemble thofe brz$y Vegetable$ j befides thefe, there are two other 
jointed and brifled horns, or feelers, E E, in the forepart ofthe head, and 
a prob$iE, F, underneath,which in Come Gnats are very long, fireight 
hollow pipes, by which thefit creatures are able to drill and penetrate 
the fkin, andlthence, through thofe pipes Cuck fo much bloud as to fiuff 
their bellies fo full till they be ready to burit. 

This fmall head,with its appurtenances,is fanned on by a fhort neck,G, 
to the middle ofthe thorax, which is large, and feems cafed with a ftrong 
black ihe1,H I K, out of the under part of which, iffue fix long and flender 
legs, L L L L L L, fhap’d juit like the legs of Flies, but Gun or drawn out: 
longer and flenderrr,which could not be expreCs‘d in the Figure,becauk 
of their great length j and from the upper part, two oblong, but flender 
tranfparent wings, M M, ihaped Comewhar like thafe of a Fiy,underneath 
each of which, as I have obferv’d alfo in divers forts of Flies, and other 
kinds of Gnats, was placed a hal l ’  body; N, much refembling a drop 
of fame tranrparent glutinous fibfiance, hardned or cool’d, as it was al- 
mofi ready to fall, for it has a round knob at the end, which by degrees 
growsilenderer into a fmall fiem:and neer the infertion under the wing, 
this fiemagain grows bigger j thefe little PendnZums,as 1 may To call them, 
the litk mature vibrates to and fio very quick when it moves its wings, 
and 1 have fometimes obferv’d it to move them alb, whil’fi the’wing lay 
frill, but always their motion feern’d to further the motion of the wing 
ready to follow j of what ufe they are, as to the moving of the wing, or 
orherwik, 1 have not now time to examine. 

Its belly was large+ it is ufually in all Infef%, and extended into nine 
len ths orpartitiOnS2 each of which was Cover’d with round armed rings 
or Wells fix ofwhich, 0 P QRS ‘I’ were tranfparent, and divers kinds 
of PeriJtRljjck motions might be very eafily gerceiv’d, wkl’fi the Animal 

Was 

thefe mofi curious Enginesof In ;1 eQ’s bodies; the All-wife God of Nature, 

make thern,by P everal kinds of methods, produce Gmilar ~wtomatonz. 

oft obferv’d to grow among Corn, an 2 for the whole fhape, it does very 
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Wings ,- the two form& @mewhat I$n&r then the two hinderrno&!&$ 
the two fhorter about halfan Inch lol~g, each of which four Wings f&$.ih'd 
to confifi of two fmall long Feathers, very curioutlytefred, or *hair&il on 
each fidel with purely white, and exceedingly fine andfmall Haih;:pib;- 
p r t i o ~ ' d  to the italks or items, Out of which they grew, much Tiikti 6he 
tuft- ofa long wing-feather of fome Bird, and their ita1 ks or items Wet'e, 
like thofe, bended backwards and downwards, as may be plainly &eri by 
the draughts of them in the Figure. 

Obferving one ofthefe in my Micrfiope,T found,in the firft place, that 
a11 the B>ody,Legs, Horns and thestalks of the Wings, were covered over 
with various liinds.of:curious' .white Feathers, which did, with h&&ing 
OT touching, eaiily rubb off arid ff y about, in fo much that looking on my 
Fingers, with which 1 had handled this Moth, and percei.ving on them-lit- 
tle white fpecks, I found by my IMicr@ope, that they were kveral of the 
fmall Feathers of this little creature, that fruck up and down in the 'TN- 
g@ier ot'my Skin. I J I  

Next, I found that underneath there Feathers, the pretty InfeGkivas'co- 
vered all over with a crufied Shell, like other of thofe Animals, bat! with 
*one much 

Third1 ib  Birds alfo is nctable, it had differing ahd a p ~  
.propriate 
. --Fourthly; furveying the parts of its body, with a more accurate and 
better Magnifying IMicrfiope, I found that the tufts or hairesofitswngs 
were nothing elk but a congeries, or thick ret clufier of fmdl vinrinrt or 
twiggs, refembling a finall twi g of Birch, fiript or whitncd, with which 
Bruhes ire ufially made, to eat out or bruh off the duft from Cloth 
and Hangings. Every one of the twiggs or branches that corn ofed'the 
B r ~ f i  of'the Feathers, appeared in this bigger Magnifying Glaii P of which 
E F which reprefents :T part of an Inch, is the fcale, as G is of the leffkr, 
which is only $) like the figure D. The Feathers alfb that  covered a 
part of his Body, and were interrperfed among the bruh of his Win s, I 
found,in the bigger MagniEying Glafi, of the ihnpe A, confiiting ofa f i  alk 
or item in the middle, and a kerning tufcedneis or brufhy part on e& 
fide. The Fcathers that cover'd mofi part of his Body and the fialk of 
his wings, were,in the fame microjope, much of the figure Is, appeariMg of 
the fiape of a fmall Feather, and Ceemed tufted : thofe which. Cwiirecl 
rhe h rnsand  h a l l  parts of the L e g s ,  through the Gme ~ i c r @ q e ,  ap- 
pear'doftlle fiapeC. Whether the tufts of any or all of there fmall 
Feathers, confified of filch component particles as the Fcathers of Birds, 
I much doubt, becaure I tind that Nature does not alwaies keep, or .o e- 
rate after the fime m e h d  , in fmaller and bigger cre;imr&i a d 
ofthis, we have particular Initanccs in tlie Wings of fcveral creqt!ures 
For whereas, in Birds of 311 kinds , it cornpores each of theFeathers of 
which its Wing confih, offuch an  exceeding curious and mofr admirable 
and fiupcndious texture, as I where hew, in the Obfervations oh a 

-Feather we find i t  to alter its method quite, in the fabrick of the Wings 
of there minute creatures, cornpfing Come of thin extended membranes 

or 

hthers, that covered feveral parts of its body. .I 
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Obferv. X L V I  I. Of ;the Shepherd Spider or 10% jgg7d 
Spider . 

T H e  Carter,Shepherd Spider,or Iong-legg'd Sp?d&r,hhs, for two payti- 
cularities, very few timilar creatures that I have r n q  with j thefirlI# 

which is diCcovcrablc oneIy by the Micr&pepe, d is in the fir& m d  le- 
ccmd Figwes of the 3 I. scheme, flainly ,defcrib is the curious contri- 
vance of his e es, ofwhich (di ering from moi) other Spjdcrs) ,hehas 

out of the middle of the top of its back, or rather t 6 crown qf i t s  h+cf 
for they were fix'd on the ver top of this pillar (which is about the 
heighth of one of the trartfver P e Diameters of the eye, and laok'd bn ia 
anotller pofiura,appear'd milch of the hape, E C D) The two eyes, - B B, 
were placedback to back, with the tranfparent parts,or the pupils, look- 
ing towards either fide, bqt fornewhat more forward then backwards. 
c was the column or neck on which they flood, and D the crQwn ~f the 
head out of Which that neck f rung, 

that of larger biflocglar Cre!t!tllrqs, feeming to have a very finootk and ve- 
i y  ptuberant Corflerf,and l? the midfi of it to I q ~ e  a very black pupil, 
iacompaffed about ~11th a kind of grey Ir2,  as appears by the F i g w e  j 
whether it were able to move there eyes to and fro, 1 have not obfirv'd, 
but 'tis not very likely he fhould,thc pillar or neck C, kerning to CQ- 
ver'd a d  fiiffin'd with a crufiy kell j but Nature& probability,h+as flip- 

R onely two, an B tho& plac'd upon the top of a fmall illar or hilldck,r$jn 

Th& e y W 0  appearance, P eem'd to be of the very igme d~~~Ecure with 

ply 
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ply'd that defelk, by making the,Cortie/c fo veiy $f6ni&r 
it fo cleer above the fhadowing or obitru&inG difS 
that 'tis likely each eye may perceiC.e,thouih'dw 
HemiJphere, whence having ib f i n 1 1  and rouh 
long Ieggs, it is quickly able fo t 
diftin&t. - This creature, as dod l  o 
very much diffe.r*from moil 'other 
I cannot, with my beit 'Microbop 
knobb'd or pearl'd like thofe of ot 

fameschcme (that reprefents the appearance ofthe, under part or belly 
ofthecreature) by the hape ofthe protuberant conical body,'I I I I;&c. 
The6  are as 'twere plac'd or hfien'd on to the{ protuberant body of the 
InfeCc,which is to be fiippos'd very high at  M,makihg afkind ocblunt cone 
whcreof M is to be hppos'd the Apexls, about%hi&'j$rearek &ne !of: the 
body,the fmaller cones of the leg& are plac'd,ekh ofthenT~l~Oit'teea&- 
ing-to the top in iij admirable a*qanner, AS ddes: hot a little manififithe 
wifdom of Nature in the contrivance j: fur th& lortg L'ea'vers (as 1 may To 
call rhem)of the legs,havin'gnot ibe advantage ofa long end bn 
fide of thebyp8mochlionlor cent& on which the: parts of the lcggs movs; 
mufi,neceKarily reqaire a vait Arength to move them, and keep the 
body ballanc'd and fuTpended; in fo much, that if we fhoulil fi$pOfe a 
manls. body fufpended by fuch a'rontrivance, an hundred and fifty 
times the firength of a man would. nor keep the body, from fallihg on 'the 
break To fupply therefore each czfrhere kggs with its proper itrength, 

ro each a Idrge Chcfi or Cell, in which is incIuded a 
ng Muicle, and thereby this little Animal is not onely 
body upon le6 then there eight, but to move it very 

fwiftly over the tops of grag andlleaves. 
..Nor are the&-eight kg S fo pbdigiou 

pr&$js, for thofk'cim'd very little longer t 
had three parts; but very fhort: the jointb'K 
the ,third, being longer 'then both the ot 
(which 1 have feveral times with pleacure 
upon the prey, infieed ofits hahds; nab UI'I 

a &t it gMoufi. The whole Fa 
I have diiredicd it,I $oubt not b 
ities within it as without,perhap 

tenth, which are the two c k awsp, 5 &, !re a 

the 



the arts af a Crab, which this little creature does in many things; very 
muc K refer.&lqj the wriofityof whore contrivance$ have in another place 

‘1 qmit the defaiption of the horns, A A, of the mouth, L L, 
which, fges~$’d Jike that of %Crab j the fpecklednefs of his ibell, which 
proceeded fmm a kind offeathers or hairs, and the hairinefi of his le gs, 
biS Iqr& t h o , k c  and little belly, and the like, they being manifefie 1 by 
the Figure i. and fig1 oneiy take notice that the three parts ofthe body, 
nam$:lp, the @@reafit,and belly,are in this creature Itrangely coilfus’d, ti that ’tis difficult to determine which is which,as they are alro in a Crab j 
and indeed, this Gems to be nothing elk, bur ,an &--crab, being made 
more light and nimble, proportionable to the nredzzm wherin it refides j 
and as Air kerns to have but one thoufandth part of the body of Water,fo 
does this Spider Gem not to be a thoubndth part of the bulk of a Crab. 
-- -_I___ __- ------ _I_ 

Qbferv: X L V J I I, OItbe huntb~g Spider,and/everal other firts 
of Spiders. 
t-k hunting Spider 9 a fmdl  grey Spider, pretrily bcfpeck‘d with T black  pots all over its body, which the i~zcro/i.opc difcovers to be: a 

kind of,fcarhers like thole on Butterflies wings, or the body ofthe: 
white Moth I lately defcrjb’d. Its gate is very nimble by firs, fometimgs 
running, and rornetimes lcaphg, like a Graihopper almoft,then fitanding 
fiiiJ,and fetring it felf on irs hinder leggs, it will very nimbly turn its 
body, and look round it felf every way : It has fix very conCpicuous 
eyes, two looking dire&tJy forwards, plac’d jufi before j two other, on 
either fide of thore, looking forward and fide-waysjand two other about 
the middle of the topof its back or head, which’look backwards. and 
fide-wards j thek feem’d to be the biggefi. The firface of them all was 
very black,Cphzrical, purely poliih’d, refleain a very cleer and diltiiiCt 

Paper, or the like. Some other properties of this Spider, obferv’d by the 
molt accompliih’d &. Evebn, in his travels in Italy, are moo empha- 
tically fet forth in the Hiftory hereunto annexed, which he was pleas’d 
upon my deGre to fend me in writing. 

of all thc forts of InMts, there is none has afforded ’me 
more divertifemam then the Yenatores, which are a fort qf Luyi? 
pliat: I1ave their D ~ n n 5 . i ~ ~  the rugged walls, and crevices,  four 
ho&s ; a fmall fxown and delicately fpotted kind of Spliders, 
whore hinder leg@ are longer then the reit. 
, Such 1 did fiequendy &ferve ar &me, which efpying a. Fly 
at tb or four yards diitancc,upon the Balcony (where J Rod) 

would 

Image of all the ambient objebs, Cuch as a win 8 ow,a man’s hand,a white 
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would not rhake’direttly to her, but cta under ttf&RgiI, till 
being arr iv’d to the Ant$odes, it would flea1 up, reldoh7iLi&mg 
its aim ; but if it chanced to want any thing of being perfeaIy 
~ppofite~would at firfi peep, imrnediatly flidc down ag 
taking better notice, it would COUE the next time exaEtly updn 
the Fly’s back : Bur, if’ this kapn’d not to be within a c o ~ p e -  
tent leap, then would this I n k 8  move To fofily, as the very 
fhadow of the Gnomoii feem’d not to be more imperceptible, 
unlefi the Fly mov’d ; and then would the Spider move alfo in 
the fimc proportion, keeping t h a t  jrrlt  time with her motion,as 
if the fame Soul had animated both tho6 little bodies ; and 
whether it were forwards, backwards, or to either fide, w‘ithout: 
at all turning her body, like a well mannag‘d Horfe: Bur, if 
the capricious Fly took wing, and pitch’d upon another place 
behind our Huntrefi, then would the spider whirle its body To 
nimbly about, as nothing could be imagin’d more fwift ; by 
which nieans,ihe 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 indiicernable progreh (being ar- 
rivDd within the fpherc: of her reach) fhe made a fatal leap 
(fwif‘t as Lightning) upon the Fly, catching him in tliepole, 
Where h e  never quitted hold till her belly was full, and then 
carried the remainder home. I have, beheld them initrutling 
their young ones, how to Ilunr, which they would fometimes 
difcipline for not well obfirving ; but, when any of the old 
ones did (as cometimes) mifs a leap, tlley would rwi out of 
the field, and hide them in their crannies, as alham’d, arid 
.haply not be Teen abroad for four or five hours after,; f i r  To 
long have I watched the nature ofthis itrange ~n 
templation of who6 CO wonderfull fagacity an 
amaz’d me ; nor do I find in any chafe whatfoeverb vQre,cun- 
ning and Stratagem obferv’d: I have found fame of rhek Spi. 
ders in my Garden, when the weather (towards the Spring) 

Z i e  is 
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is very hot, but chcy arc nothing To eager of hunting as t k y  
arc in [tag. 

There are multitudes of other forts of Spiders, whore eyes, and mofi 
other parts and properties, are fo exceedingly differenr both from t h d e  

have defcribd, and from one another, that it would be alrnofi endleis, 
at leafc top l?ng for my prefent EKay, to dercribc them,as fome wirh fix 
eyes, plac d in quite another order ; others with eight eyes j others with 
fewer, and Come with more. They all kern to be creatures of rey, an d 
to feed on other h a l l  Ideas, but their ways of catching them ip eem very 
differing : the Shepherd Spider by running on his prey ; the Hunting Spi- 
der by leaping on it,other forts weave Nets, or Cobwebs, whereby they 
enhare them, Nature having both fitted them with materials andtooh 
and taught them how to work and weave their Nets, and to lie per- 
due, and to watch diligently to run on any Fly, as foon as ever enm 
tangled. 

Their thread1 or web feems to be fpun out of 6rne vikous kind of 
excrement, lying in their belIy, which, though fofi when drawn out, is, 
prefently by reafon of its CmaIneTs, hardned and dried by the ambient 
Air. Examining &era1 of which with m Micro@ye,I found them to ap- 

and to be of very differing magnitudes; fome appearing as bigg as a 
Pigg’s brifle, others equal to a Horfs-hair j other no bigger then a man’s 
hair j others yet fmaller and finer. I obfcrv’d further, that the radia- 
ting chordsofthe web were much bigger, and fmoother then thofe that: 
were Woveh round, which kem’d fmaller,and all over knotted or pearld, 
with fmall tran@arent Globules, not unlike fmall Cryfcal Beads or ked 
Pearls, thin itrung on a Clew of Silk ; which, whether they were h.@n 
b the Spider, or by the adventitious moifiure of a fogg (which I have 

not now dikute. 
Thefe threads were fome of them fo fmall, that I could very plainlyg 

.clvith the MicrGope, djfcover the fame conkcutions of colours as i n 3  
Pr@% and they feem’d to m e e d  from the fame cade with 
lourswhich I have already B efcrib’d in thin plated bodies. 

Much mfembling a Cobweb, or a confus’d lock of t h e h  C$fl* 
ders, is a aretin white Gbitancc which, after a fogg, may be &dier 
to fly UP and down the Air j catching fevcrnl of thek, and examin]% 
them with my. aicr@ope, I fourrd them to be much of the fhe’fbrm, 
looking mofi a Aake of Worited prepar’d to be @una, @xq$ 
by what means they fhould be generated, or prduc’d, is not eafiIY 
imagined : they were ofthe lame weight, or very little heavier then the 
Air j and ’tisslot unlikely, but that thofie reat white CXOUdS, tliac.appeaJ’ 

pear much like white Horf-hair, or fbme i! uch tranfparent horny fibfi&e, 

o il ferv’d to cover aII there filaments with fuch Cryftalline Beads) 1[ will 

all the Summer time, may be of the lime ? Libfiance. 
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Obkrv. XLIX. of an Ant or Pifmire. 

is was a creature, more troublekm to be drawn, then any of the T” reft, for I could not, for a good while, think of a way to makeit! 
fuffer its body to ly quiet in a natural pofiure j but whil’lt. it was alive, 
if its feet were fetter’d in Wax or Glew , it would fo twifi and wind its 
body, that I could not any wayes get a good view of it j and if I killed 
it, its body was fo little, tha t  I did often fpoileche &ape ofA, before I 
could throughly view it : for this is the nature of there minute Bodies, 
thfit as foon,aInioit, as ever their life is deftroy’d, their parts immediate- 
ly firivel, and loik their beauty j and TO is it a l h  with fmdl Plants, as I 
initanced befire, in the defiription of Mok. And thence alfo is the rea- 
i;!n of the variations in the beards of wild Oats, and in thofe of Mu&- 
gr& feed, that their bodies, being exceeding h a l l ,  thofe fmall variations 
which are made in the furfaces ofall bodies, almoft upon every change 
of Air, e$ecially if the body be POTOUS, do here become fenfible, where 
the whole body is To fmall, that it.is almofi nothing but furface j for as in 
vegetable hbftnnces, 1 fee nogreat reafoii to think, that the moifiure of 
the Aire(that, flicking to a wreath’d beard, does make it untwifi)ihould 
evaporate, or exhale away, any fa&r then the ’moifiure of other bodies, 
but rather that the avolation from, or accefs of moifture to, the furfaces 
of bodies being much the fame, thole bodies become mofi ienlible of it, 
which have the 1.eafi proportion of body to their furface. So isit a16  
with Animal fiibfiances j the dead body of an Ant, or h c h  little creature, 
does almofi infianrly ilirivel and dry, and your objeEt hall be quite an- 
other thing, before you can half delineate it, which proceeds not fiom the 
extraordinary exhalation, but from the fmall proportion of body and jui- 
ces, to theufual drying of bodies in the Air, efpecially if warm. For 
which inconvenience, where I could not otherwife remove it, I thought 
of this expedient. 

I took the creature, I had deiign’d to delineate, and put it into 3 drop 
ofvery well reaified @kit of Wine,this I found would prefenrly di$atch, 
as it were, the Animal, and being taken out of it, and Iay’d on paper, 
the @irk of Wine would immediately fly away, and leitve the Animal 
dry, in its natural pofiure, or at lea& in a conftitution, that it might eafi- 
Iy with a pin be plnc’d, in what pofiure YOU deGred to draw it, and the 
limbs would fo remain, without either moving, or fhriveling. And thus 1 
dealt with this Ant, which I have here delineated, which Wasone of ma- 
ny, ofa very large kind, that inhabited under the Roots ofa Tree, horn 
whence they would filly out in great prties, and make mofi grievous 
havock of the Flowers and Fruits, In the ambient Garden, and returu 
back again very expert1 , by the  fan^ wayes and paths they went- 

It was more then ha1 P the bignefi of an Earwig, of a dark brown, or 
reddih colour, with long legs, on the hinder of which it would Qand 

E e a  UP> 
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up,and raife its head as high as it could above the ground, that it flight 
itare the finher about it, jufi after the &me manlier as I have dfo ob- 
ferv’d a hunting Spider to do: and putting my fin cr towards them, 
they have at R&dB rm’WWwdSh,ti‘ll a h o n  at it j.an 8 t ha) they would 
fiand round about it, a t  a certain difiance, and finell, as it were, and con- 
fider whether they hodd any of them venture any further, d l  one more 
bold $hen the refi venturing to climb it,all the reft, if I would have fu&r- 
ed them, would have immediately followed : many filch other kerning- 

rational aaions I have obCerv’d in this little Vermine with much plea- ? ure,which would be too lung tu  be here related j thok that delire H ~ Q ~ G  
of them may fatisfie their curiofity in Ligon$ Hifiory of the BdrbuhcJ. 

Having iafnar’d feveral of thefe into a h a l l  Box, I .made choice of the 
tallefi grownamong them, and feparating it from the xQ,I  gave it a Gill 
of Brandy, or Spirit of Wine, which after a while e’en knock’d him down 
dead drunk, fo that he became movelefi, though a t  firfi putting in he 
firuggled for a pretty whik very much, till a t  lalt, certfij, bubbles iff U- 
ing out of its mouth, it ceafed to move j this (becaufe I had before 
found them quickly torecover again, if they were taken out prefcntly 1 
$ fuffered to lye above an hour in the Spirit; and after I had taken it 
out, and put its body and legs into B natural pofture, remained move- 
iefi about an hour j but then , upon a fudden, as if it had been swab 
ken out of adrunken ileep, it Puddenly reviv’d and ran away5 be- 
ing caught, and krv’d as before, he for a while continued itruggling and 
firivhg,till a t  lalt there iifued feveral bubbles out of its mouth,and then, 
f m p d m  mimtzm expiraJet, he remained moveleii for a ood while j but 
at length again recovering, it was again redipt, and fu If ered to lye fome 
hours in rhe Spirit ; notwithitanding which, after it had layen dry 
fame three or four hours, it again recovered life and motion : Which 
kind of Experiments, if profecuted, which they highly deferve, kern 
to me ofno inconfiderable ufe towards the invention of the Ldtent 
scheme, (as the Noble Yerdam calls it) or the hidden, unknown Texture 
of Bodies. 

Of what Figure this Creature appear’d through the Itlicrojhpe, the 
3 2 e  scheme C though not fo carefully graven as it ought ) will repre- 
fent to the eye, namely , That it had a large head A A, at the upper 
end of which were two protuberant eyes, pearl’d like thofe of a Fly, 
but f m a k B  B j out of the Nofe,or foremofi part, iirued two horns C G 
of a fiape fuutficiently differing from thok of a blew Fly, thou h indecd 
they k m  to be both the fame kind of Organ, and to feme fg or a kind 
of fmelling j beyond th4e were two indented ‘aws D D, which heom 

the ends of rhem being armed with teeth, which meeting Went between 
each other, it was able to gnfp and hold a heavy body , three or four 
times the bulk and weight of its own body : It had only fix legs, bp ‘d  
like th& of a Fly, which, as 1 hewed before, is an Argument that it is a 
win ed Inre&, and though I could not perceive any fign of them in the 

CeuO 

pen’d fide-way% and was able to gape them a E under very wide j a d  

mid B le part of its body (which feem’d tQ confifi of three joints QT Pie- 
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nageable,and, traaable fabricks , find much more reafon to admire die 
excellency of‘ her contrivance and workmanhip, then to wonder, it was 
not made otberwifeb 

T h e , h e ~ ~ r ~ E a t h k  little,Infe& was ihap’d fornewhat like a Mite’s, tllat 
had- a 1.4ng fndut ., :in !he manner of a Hogs, with a knobbed ridge 

long ,the middle of it, which was beituck 01’1 either fide ,with 
~ ~ ~ ~ $ % l  briiles, all pointing forward, and two very large pikes or 
horns, which rofe from thetop of the head, jufi over each eye, and 
pointed forward alfo. It had two pretty large blackeyes on either fide 
of the head E E,, from one of which I could fee a very bright reff eation 
of the window, which made me ghefi, that the Cornea of it was rmooth, 
like rhofe of bigger I n f e h  Its motion was pretty quick and firong, 
it being able very eafily to tumble a ftone or clod four times as big as its 
whole body. 

At the 6me time atld place, and divers times fince, I have obferved 
with my JIicrGope , another little Infe&t, which, though I have not an- 
nexed the  pi&ure of, may be worth noting, for its exceeding nimblenefs 
as well as fimalnefi j it was as h a l l  as a Mite, with a body deep and 
ridged, almoft like a Flea j it had eight blood-red legs, not very long, 
but ilender j and two horns or feelers before. Its motion was io exceed- 
jng quick, that I have oftenloft fight of one1 haveobferved with my 
naked dye j and though, when it was not {righted, I wps able to follow 
the motions of h m e  with my JiicroJEope j yet if it vvek never To little 
itartled, it pofted avvay vvith fuch (peed, and turn’d and vvinded it fdf 
f~ quick, that I kould prefently lore fight of it. 

When I fir11 obitrv’d the former of there InfcAs, or Mites, I be an to 

Mites we find in Cheek, Meal, Corn, Seeds, mufiy Barrels, mufiy Lea- 
ther, &c. thefe little Creatures, vvandring to and fro every vvhither, 
might perhaps, as they vvere invited hither and thither by the muity 
Cteams of feveral putrifying bodies, make their invafions upon thofe new 
and pleafing territories , and there fpending the remainder of their life, 
which might be perhaps a day, or thereabouts, in very plentiful and rio- 
tous living , might leave their off-fpring behind them, which by the 
chgnge of the foil and Country they now inhabite, might be quite 31- - ter’d fromthe hew of theirprimogenitors, and, like &&ores tranflared into 
Northern E @ p o p e m  Climates, after a little time, change both their skin 
and fiape- And this feems yet more probable in  there Infeats , becaufe 
that the foil or body they inhabit, feems to be almoft half their parent, 
for it not only hatches and brings thok little eggs, or feminal principles, 
to perfeaion, but reems to augment and nourilh them alii, before they 
are hatch’d or fiaped 5 for it is obvious enough to be obrerv’d, that the 
eggs of many other IpECh and particularly of Mites, are incrcas’d in 
bulk after they are laldout of the bodies of the InfeQs, and plump’d 
fometimes into many times their former bignefi , fo that the bodies they 
are laid in being, as it were, half their mothers, we &all not wonder that 
it fiould have f ~ c l i  an a&ive power to change their forms. We find by 

relations3 

conjethe,  that certainly I had found aut the vagabond Parents o F thofe 
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kelations how much the Aregro Women do bcfmeer the of-kring of the 
s p a n i d ,  bringing forth neither white-ikinn’d nor black, but ‘tawny 
hided Mtrlaftos; 

Now, though I propound this as: probable, 1 have not yet-been rOf& 
certify’d by Obfervations as to conclude any thing, either pofitively,or 
negatively,conceriiilla it. Perhaps,fome more lucky diligence may plea& 
the curious Inquirer with the difcovcry of this,to be a truth,wbich I now 
conjetiure, and niay thereby give him a htistilkory acCOL1nt of tkecaufi 
of thok creatures,whofi original kerns yet To obfcure, and may give him 
cauft to believe,that niany other animate beings, that reem alfo to be the 
mere produQ of putrifiltion, may be innobled with n Pedigree a$ anci- 
ent as the firfl creation, and fin exceed the great& beings ih their nu- 
merous Genealogies. But on the otbey fide, if it mould be found t h q  
thefe,or any other animate body,have no immediate iimilar Parent,I have 
in mother place fet don711 a coI1icaural E9puthtjh whereby thofe ~htvd 
nomeiza may likely enough be rolv’d, wherein the infinite wifdom and 
providence of the Creator is no lefi r u e  and wonderfull. 

Obkrv, L I. Oftbe Crab-like hi& 
Eadihg one day in sepfcmb. I chanced to obfcrvc a very h a 1  creature R creepcover the Bock I was reading,very flowly ;having a IMicroScept 

by me,I ohferv’d it to be a creature ofa very unufual forin,and that not 
notable j fuch as is defcrib’d in the kcond F & w e  of the 33. scbenze. ~t 

was.about the big”& ,ofa 1arge‘MiteDor bmewhdt loneer,it had$& legs, 
eight ofwhich, A A A A, were topt with vcrylharp claws, and were thofe 
upon which he walk’d, kerning ihap’d much like thoieof a Crab, which 
in many other things alib this little creature rekmbled; for the two 
other claws,B B, whlch were the formoft ofall the ten,aIid feem’d to grow 
out ofhis head,like the horns of other Animahwcre exadly form’d in the 
manqer of Crabs or bobiters claws, for they were Ihap’d and jointed 
mncb like thofe reprefened in the scherne,and the ends ofthem were fur- 
n$h’d with a pair ofclaws or pincers,C C,which this little afiimal did open 
and hut at plearclre : It Gem’d to make ufe of thok two horns or claws 
bot11 for feelers and holders j for in its motion it carried there ex- 
tended before, moving them to and GO, juf i  as a man bljndfolded 
would do his hands when he is fearfull of running againfi a and if I 
put a hair to it, it would readily take hold of it with there claws, 
and &em to hold it fait. NOW, t h g h  there horns f&m’d to krve him 
for two ufes,narnely,for feeling and holding ; yet he fcem’d neither blind, 
having two fmall black fpots, D D, which by the make of them, and the 
bright refle&ion from them feem’d to be his eyes 5 nor did it want other 
hands, having another pair ofchws, E E, very neer plac’d to its mouth, 
and k m ’ d  adjoining to it. 

The whole body was cared o m  with ~ ~ ~ o ~ ~ . f h e l f s ,  3s Qfuall in aU 
fh0k  
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tho$ khds of cr$dceous creatures, efpecially about their bellies, and 
Gem d of three kinds‘j rhe head F feem’d cover’d with a kind of kdy 
fie& the thorax with two fmooth fliells, or Rings, G G, and the belly 
with eight knobb’d ones. ‘I could not certainly find whether it had under 
there lait fhells any wings, but I f ~ f ~ e &  the contrary ; for I have riot found 
any wing’d Ink& with eight leggs, two of tliofe leggs being always con- 
verted into wings, and, for the mofi part, thok that have but iix, have 
wings- 

This creature, though I could never meet: with more then one of 
them, and fo could not make To many examinations of it as otherwife I 
~ould,Idid notwithfianding,by reafon of the great curiolity that appear’d 
to me in itsfbape,delheate It3 to h e w  that,in all likelihood, Naturehad 
crouded together into this very minute Ink&, asmany, and as excellent 
contrivances, as into the body of a very large Crab, which exceeds it in 
bulk,perhaps,fome Millions of times j for as to all the apparent parts,there 
is a greater ra ther‘ then a leis multjpljcity of parts,each Jegg has as many 
parts, and as many joints as a Crabs, nay,and as many hairs or brifles j and 
the like may be in all the other vifible parts; and ‘tis very likely,that the 
internal curiofities are not lefs excellent : It being a general rule in Na- 
ture’s proceedings, that where ke begins to difplay any excellency, if 
the fibjc& be further fearch’d into, it will manifell, that there is nor lefs 
curiofity in thofi parts which our fingle eye cannot reach, then in thok 
which are more obvious. 

Ob&. L 1 I. Of the /mall  Silver-colour’d Book-worm. 

S among greater Animals there are many that are kaled, both for A ornament and defence, ib are there not wanting fuch all0 among the 
leffer bodies of hfedts, whereof this little creature gives us an Ittflance. 
it is a fmall white Silvdhining Worm or Moth,which I found much con- 
vedant among Booksand Papers, and is fuppos’d to be that which cor- 
rodes and eats holes through the leaves and covers; it appears to the 
naked eye, afmall glifiering pearl-c~lour’d Moth,which upon the remov- 
ing of Books and Papers in the Summer, is often obferv’d very nimbly to 
fcud, and pack away to Tome lurking cranney, where it may the better 
protea it ~ k W r o m  any appearing dangers. Its head appears bigg and 
blunt, and its body tapers from it towads the tail, haller and fmaller,be* 
ing fiay’d almofi like a Carret. 

This the 3Microli.opicalappeara~~~ will more plainly manifefi,which ex- 
hibits,in the t h d  FFfr@ ofthe 33.~cheme, 3 conical body, divided into 
fourteen fevenl partltlon%bein the appearance of fo many feveral ihels, 

ver’d or tiled over with a multitude of thin tranlTparent kales, which, 
from the multiplicity oftheir refleaing furfacespake the whole Animal 
appear of a perfe&t Pearl-colour* 

Which 

01: ihields that cover the wholo t ody, every of there ihells are again co- 
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Whi&,by the wayyay hint us the reahn of thit  fo much.adhjped ap 

pearance of thore To highly efteem'd bodies5 11s alfo of the like in h'okher 
bfiE?ea~+fhe;lls; snd in multitiides ofothir fieIIy Sea-fubit 
each of them confifiing of am irdhite number -c$very t 
minatd orbiculations, caufe iiuch multitudes of refl&a 
pditi'one of them ,together with the refletlions oF&h 
asro afford tolours (of which I elkwhere give tLe rearon) gives a ' v e ~  
ry.'pIeahntrref3e&ion of light. Alid that this is ihe true caufp,feemslikely~ 
firit, becaufe all thofe To appearing bodies are compounded bfmiilthdes 
of plated fibitances. And next thst,byLordering my trdpareh fubfltancc 
afterthis rnanner,the like Ph~nontepn may be pmduc'd j this will ,bemade 
veqhcsbvious by the' blowing of ChTs into. exiceeding: tliin'iheHs, 6 and 
tknjbrcaking them into fcalrs,which-any lam?-worker will $Te@ntly dog 
for a goodquantity of thefe fcales,lnid in 2 hea+to@ther,have rnuch'the 
fime rekmblance of Pearls. Another way, not lefs infiruflive and plea- 
rant, is a way which r have fevcrd times done, which is by working and 
toGng,as 'twcre, a parcel of pure cryltalline gfak whilfi it is kept glowing 
hot in the blown flame of a Lamp, forbby that * * ? i d  mFqqs,that purely tranfpa- 
rent body will be To divided int'o in infinite iiumbcr of plates, or inial1 
firjngs:, with interpos'd aerial plates andjires, that from the multiplicity 
of the refleaions from each of thore internal furfaccs, it may 
out into curious Pearl-like or Silyer wire, which thou h rial 

phon and liyrpentinc, and a little Bee's W a x ,  hnd :haybe &heS&&v.ife: 
with Birdlime, a n d  fucli like glutinous and tran$arent bodies . .  : €$it bkd . I  

turn to our dekription. 
. Thc fmaI1 blunt head of this hfeB was fiirnih'd on either ride of it: 
with a clufier of eyes, each of which feern'd to c'ot.ltain but a very fe~+> in 
cornparifon of what I had obfcrv'd the clufiers of other InfeAs to abohd 
with j each of rhcfe cluiters were beret with a row of h a l l  briiles, much 
like the cilia or hairs on the eye-lids, and, perhaps, they ferv'd for the 
lime purpok. It had two long horns before, which were fireight, and 
tapering towards the top, curiouily ring'd 01' knobb'd, and brifled much 
like the Marfh Weed, call'd Hork-tail, or Cats-tall, having a t  each knot 
a fring'd Girdle,as 1 may To call it, of fnlaller hairs, 2nd feveral bi ger and 
larger briiles,here and there di@ers'd among them : befides the B e, it Ilad 
two korter horns, or feelers, which were knotted and fhg'd, jufi the 
former, bur wanted briiles, and were blunt at'the ends j the hinder part 
of the creature was terminated with three ill every partic&rre- 
Femblin the two longer horns that grew Out of the head : The leg$ sf 
it were F cal'd and hair'd much like the re% but are not expr&'d in this 
Figwe, the Moth being intangled all in Clew, and fo the leggs.ofthis 
appear'd not through the GIak which looked perpendicularly upon 
the back. 

This Animal probably feeds upon the Paper and covers ofEbbks, and 
perforates in them kveral fmall round holes, finding, perhaps, a conve- 
nient nour ikent  in thofe hufks of Hemp and Flax, which have pafs'd 

F f  through 

be opacous'; the fame thing I havedone~with~q~~omp'o  f !ition i!ft<d c6h- 

* t ~ .  
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thaaugh fb many fcourings, wafiings,dreifings and dryings,’ as’ the ‘prlrts 
ofdd Paper mufi necefiarily have fuffer’d; the digective faculty$$ 
of the& little creatures being able yet further to work upon thofe b E  
born pats, and reduce them into another form. 

k-* And indced, when Lconfider what a heap of Saw-dufi or chips,tbhi 
little creature (which is one of the teeth of Time) conveys in toksk  
ggals, I cannot ehde but remember and admire the excellent contrivmce 
OfNature, in placing in Animals rich a fire, as is continually nourilhed and 
fupply’d b the materials convey’d into the fiomach, andfitnented by the 

&hnals, as to make the very fpetiding and tvaQing of that fire, td be 
bfirumental to the procuring and colletling more materials to aogmeog 
and cheriB it fclf, which indeed kerns to be the principal end of aUtM 
contrivances obhvable in bruit Animals. 

bellows o fy  the lungs j and in To contriving the moft admirable fabrick d 

. L_ ---. c- ... 

Obfcrv. LIJI. Of u FIa. 

T H e  fire.@ th and beauty of this fmall creature, had it no other rela: 

For its ilrength, the MicrGcope is able to make no greater dicoveries 
of it then the naked eye, but onely the curious contrivance of its Ieggs 
and joints, for the exerting that  ftrength,is very plainly rnanifefied, fucb 
as no other creature, I have yet obferv’d, has any thing like it j for the. 
joints of it are fo adapted,that he c q a s  ’twere,€old them fhort onc with- 
in anotheqand hddenly itretch,or $ring them out to their 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 tide by fide each other j but the parts 
of the two next, lie quite contrary, that is, D without E, and E with- 
au t  F, b u t  parallel alfo j but the parts of the hinder leggs, G, JiI and I, 
bend one within another, like the parts of a double jointed Ruler, or 
like the foot, legg and thigh of a maa; thefe fix leggs he clitches up a b  
together, axid when he leaps, $rings them all out, and thereby exqts 
his whole firength at  once. 

But, as for the beauty ofit, the Mimofioje rnanifefis it to be all ,o&r 
adorn’d with a curioufly polith’d fuit of f ib te  Armour, neatly joiated, 
and beret with multitudes of ha r  pinns, fhap’d almofi like Porcu ine’s 

tify’d with a uick and round black eye K, behind each of which alh 

tain thin film befet with many Cmall tranf arent hairs,which robably may 

two fmalf long jointed feelers, or rather fmellexs, M M, which have 
faur joiots,and are hairy, like th‘k of feveral other creatures j between 
W‘e, it has a h a l l  prub&a, or frobe, N N 0, that kerns to coniiit of 9 

tube, 

I *  tion at a #P 1 to man, would deferve a deCcription. 

Quills, or bright conical Steel-bo B kins j the head is on either fide g eaw 

appears a fma P 1 caviq, L, in which he feems to move to and @om a. ceh 

be his ears j in the forepart of his head, getween the two F ore-leggs, he; 
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tube nr’ N, and a tongue or fucker 0, which I have perceiv’d him td flip 
in and out. Belides there, it has alb two chaps or bitersP P, which are 
Tomewhat like thofe of an Ant ,  but I could not perceive them tooth’d 3 
there were ihap’d very like the blades of a pair of round topd Scizersj 
and were opened and thut juit after the fime manner j with there Ihfiruh 
ments does this little bufie Creature bite and ierce the fkin and fuck 

red ipot. There parts are very difficult to be difcovered, becaufe, for 
the moit parr, they lye covered between the forelegs. 2 here are many 
other particulars, which, being more obvious, and affording no great 
matter of information I ihall pafi by, and refer the Reader to the Fi- 
gure. 

out the blood of an Anirna1,ieaving the k i n  inf P amed with a fmall m u d  

His is a Creature To officious , that twill be known to every one a t  
one time Qr other, To buiie, and To impudent, that it will be intru- 

ding i t fdf  in every ones company, and To proud and afpiring withall, 
that it fears not to trample on the beit, and a&&s nothing fo much as a 
Crown ; feeds and lives very high, and that makes it To Eucy, as to pull 
any one by the ears that  comes in its way, and will never be quiet till it 
has drawn blood : it is troubled at  nothing To much as at a man that  
fcratches his head, as knowing that man is plotting and contriving fome 
rnifchief againtiit, and that makes it oftentime fculk into fome meaner 
and lower place, and run behind a mans back, though it o very much 

then truited, would exempt me from making any further deicription of 
it, did not my faithhl 1Mermry, my MzcrGope, bring me other infor- 
mation of it. For this has difcovered to me, by means of a very bright 
light cafi on it, that it is a Creature of a very odd &ape j it has a head 
fhap’d like that exprefi in 35. scheme marked with A, which Gems al- 
m& Conical, but is a little flatted on the upper and under fides, at the 
biggefi part of which, on either fide behind the head ( as it Were, bed 
ing the place whereother Creatures ears fiand) are placed its two black 
ihinin goggle eyes BE, looking backwards, and fenced round with fed 
vera1 f: mall cilia or hairs that incornpa6 it& that it feems this Creature 
has no very good forefight : It does not feem to have any eye-lids , and 
therefore perhaps its eyes were To placed, that it might the better clean6 
them with its fore-legs j and perhaps this may be therearon, why they 
fo much avoid and run from the light behind them, for being made t* 
live in the ihady and dark recefles of the hair, and thence probably their 
eye having a great aperture, the open arid clear light, e$ecially that  
of the Sun, niufi needs very huch offend them; to fhre th& eyes 
from receiving my injury from the hairs through which it pdes  it has  

F f a  two 

againit the hair; which ill conditionsof it having made it t etter known 

* 

. 
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two hornsthat grow before it, in the place where one would have 
thought the eyes thould be ; each of there C C hath four jaynts, which 
are fringed, as ’twere, with fmall brifles, fiom which to the tip of its 
fnout D, the head feems very round and tapering, ending in a very 
fiarp noE D, which feerns tohavea fmall hole, and to be the pairage 
through which he rucks the blood. Now whereas if it be lac’d on its 
back, with its belly upwards, as it is in the 3 5. scheme, it r p  eems in fevei 
tal Poiitions to have a refeniblance of chaps, or jaws, as is reprerented 
in the Figure by E E, yet in other poftures thofe dark firokes difap ear j 
and having kept revera1 of thcm in a box for two or three dayes, f! that 
for all that time they had nothing to feed on , I found, upon letting one 
creep on my haiid, that it immediately fell to fucking, and did neither 
Gem to thrufi its nofe very deep into the atin, nor to open any kind of 
mouth, but I could plainly perceive a fmall current of blood, which 
came direEtly from its fnout, and pafi into its belly ; and about A there 
fieem’d a contrivance, foniewhat refembling a Pump, pair of Bellows, or 
Heart, for by a very fwift fiJole and did to le  the blood feem’d drawn 
from the nofe, and forced into the body. It did not feem at al1,though 
I viewed it a good while as it was Cuckinp, to thrufi more of its nofe in- 
to the fkin then the ver inout i), nor did it caufe the leait difcernable 

f&ely, fo that it kerns there is no part of the kill but the blood is di- 
ipers’d into, n w ,  even into the cuticlrla j for had it thrufi its whole nok 
in fiom D to C C, it would not have amounted to the fuppofid thick. 
ne6 of that 

ain, and ytt  the bloo cy r e d d  to run through its head very quick and 

length of the nofe being not more then a three 
It has Irx legs, covered with a very tranfp- 

like a Crabs, or Loblter’s j each leg is 
jo nts , and thofe have here and there 

l en d of each leg it has two claws, ver 
properly adapted for its 
wry fecurely both on the &in and hair j and indeed this contrivame of 
the feet: is very curious, aud could. not be made more commodioufly and 
compendiodly, for performing both thefe requifite motions, of walking 
and climbing up the hair of a mans head, then it is : for, by having the 
le@er claw (3) Cet fo much lhort of the bigger (b) when it walkson 
the k in  the fi~orter touches not, and then the feet are the fame with 
thofe ?f a Mite, and feveral other fmall InfeEtu, but by means of the 
finall PYnts of the longer claw it can bend it round, and fo with both 
claws take hold of a hair, in the manner reprefented in the Figure, the, 
long tranfparent Cylinder F F F, being a Man’s hair held by it, . 

The T ~ ~ z X  (eedd cas’d with another kind of fibfiance then the’ bel0 I 
1 , namely, with a thin tranfparent horny Cubfiance, which upon the 
f&ing of the Creature did not grow flaccid j through this I could plain- 
I? fee the blood, fuck‘d from my hand, to be variouily diftributed, a d  
mov’d to and fro j and &out there fecm’d a pretty big whid fib 
fiance, which Ceeem’d to be moved Within its thorax j befides,there apr 
pear’d very many fmaIl milk-whitc veil&, wlJ& &ofi mer  the b r d  

betweeft 

eculiar ufe, being thereby inabled to wal 





between the legs, out of which, on either fide, were many Trn&,branA 
&ings,theG feem'd to be the veini and arteries,for that which i s  
to blood in all Infe&s is milk-white. 

The belly is covered with a tranfl>arent fubftance likewife, but more! 
refimbling a k in  then a fhell, for 'tis grain'd all over the belly jufi like 1 

the:skin in the palms of a man's hand, and when the belly is empty,graws 
very flaccid and wrinkled j at rhc upper end of this is pbced the Ro; 
mach H H,and perhaps alfo the white fpot I I may be the liver,orpancrear, , 
which,by thepev$ab~~k. motion of the guts, is a little mov'd to and fro; 
not with a f i j o l e  2nd djapole, but rather with a thronging or jufiling 
motioa. Viewing one O( thek Crearures, after it had frlfced two dayes, 
all the hinder part was lank and flaccid , and the whi.t;ef&xI 1 hardly 
m0v'dJ moa of the white brsiichings dirappear'd , aiid ~IIQ& alfo of the 
redneis or fucked blood in the guts, the pcr$altick motloon of! which ~ 

was fcarce difcernable j but upon the fugering it FO fuch , it preGntly 
fi]]'d the &in of the belly, and of the fix fcolop'd embofments on either 
fide, as full as it could Le hft ; d-ie fiomach and guts were as full as 
they could hold j the per@iltjc4 m d o n  of the gut grew quick,and the 
jufiling motion of I I accordin la j multitudes df milk-white ve&++ 
fiemad quickly filled, and tur 8, which were perhaps the veinq and ar-, 

more, yet it continued fucking 3s hit as ever, and as fail emptying,it felf 
bcl-iind : the dige'ltion of this Creature mutknceds be 
though I perceiv'd the blood thicker a d  biachr W 
wlien in the gpts, it was of a \%FY lovely ruby CO~OUI', a 
it, which was digekd into the yoins, Ceemsd white j whence 
that 1 further digefiion of blood may mike it milk, at lea& 
bliag colour : What is elfe sbferyibk in the &ure ofthis Creature, may 
be feen by the 3 5. scheme. 

teries, and the Creature was F o greedy, that though it could not contain 
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Gt'h'd-with eight well fhap'd and proportion'd legs, which are each of 
theni joynted or bendable in eight feveral places, or joynts, each of 
whichis covered, for the mofi part, with a very tran+arent hell, and 
the ldwer'end of the f h d  of each joynt is fringed with kveral h a l l  
hairs the contrivance of the joynts feems the very fame with that of 
Crabs and Lobiters le 3, and like thofe alfo, they are each of them ter- 
minated with a very Warp claw or point ; 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 is occafion. 

Fig. I. , The body, as in other larger TnfeBs, confifis of three regions or 
S c h m  36, parts; the hinder or belly A, feeems covered with one intire &ell , the 

middle, or chelt, feems divided into two hells B C. which running one 
within the other, the Mite is able to firink in and thrufi O u t  asit finds 
occaiion, as it can alro the fnout D, The whole body is pretty tranfpa- 
rent, fo that being look'd on againfi the light, divers motions within its 
body may be perceived j as alfo all the parts are much more plainly de- 
lineable, then in other poftures, to the light. The k l l ,  ebecially that 
which covers the back, is curioufly polifit, To that 'tis eafie to fee, asin a 
convex.: Looking-glafi, or foliated GlaTs-ball, the pi&ure of all the ob- 

s round about j up and down, in kveral parts of its body, it has G- 

r then the whole bod , and are reprerented too fiort in the firfi' 
cond Figures ; they iy eern all pretty itraight and plyableD five only 

two upon the forepart of its body, which feern to be the horns, as may 
be feenin theFigures j the firfi whereof isa prof@& of a frnaller fort of 
Mites ( which are ufually more plump) as it was p~/j;lnt PO and fia j the 
fccond is the profpea of ope fixt on its tail ( by means of a little mouth- 
glew rub'd on the ob jet2 plate) exhibiting the manner of the growing of 
the legs, together with their feveral joynts. 

This Creature is very much diverfifl'd in fhape, colour, and divers 
other properties, accordin to the nature of the fubfiance out of which 
it feems to be ingendred adnourilhed,bcing in one fiibitance more long, 
in another more round, in fame more hairy, 'in others more booth, in 
this kimble, in that flow, here pale: and whiter, there browner, blacker, 
more tranf arent, &c. I have obferved it to be refident dmoit on all 

nimbly mefiing through the thickets of mould, and fometimes to lye 
dormant underneath them j and 'tis not unlikely, but that it may feed on 
that vegetating rubfiance , Spontaneous Vesetables feeming a food proper 
enough for fiontaneous AnimaJs, 

But whether indeed this Creature, or any other, be fuch or not, I can- 
not pofitively, from any Experiment, or Obfervation, I have yet made, 
determine. But,au 1 formerly hinted, it feems probable, that fome kind 
of wandring Mite may TOW, as 'twere, the firft feeds, or lay the firfi eggs, 
in thofe places, which Nature has infirutlted them to know convenient 
fer the hatching and nourihing their young j and though perhaps the 

prime 

ra13hall long white hairs growing out of its fie11 , which are 

kinds of fb t fiances that are mouldy, or putrifying, and have feen .it very 
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Here is, almoft all the Spring and Slimmer time, a certain h ~ a &  
round, white Cobweb, as 'twere, ?bout the bignefi of a Pea,which 

fiicks very clofe and hfi to the Racks of Vines nayl'd againit a ward 
wall : being attentively viewed,they kern cauer'd, upon the upper fide 
of them, witha fmall husk, noq unlike the kclie, or fhellaf 3 wood- 

, luuk, or Hog-louCe, a h a l l  InfeCt ufitally found about rutteo w-d, 
which upon tcluchiog prefently rods it felf into the form of a peppelr 
corn : ' Se ' arhting' kveral of there from the hock I fbund them, with 
my fi~icr$o-c, to conhit of a ficll, which now k m e d  more likely to  be 
thehuk of one of there Infc&s : And the fur feem'd it kind of cobweb, 
coddin of abundance of fmall @aments, or Oeaves of cobwebs. In 
the mid a of this, if they were not hatchd,and run away before, the time 
of which hntchiiig was uiially about the latter endaf Jam, or beein- 
ning of 3 4 ,  I have often fQund abundance of fmall brown Eggs, hch 
as A and B in the fecond Figure of the 36. Scben-e, much about the big- 
nefi of Mites Eggs j and a t  other times, multitudes of fmall InfeAs , fia- 
ped exa&ly like that in the third Figure marked with X. Its head large, 
ajmofi half the bignefi of its bod , which is urial in thefetus of mofi 

and briiled homs b#, ;The hioder pnrtof its E d y  feem'd to c&iiI of 
nine [Calc-s, and the lait ended in a forked tayl much like that of a c#- 
tiu, or Wood.loufk:l out of which grew two long hairs they ran to 
and fro very fwifily, and were much of the bigncii of 8 cotnmon Mite, 
but ibme of them le6 : The longefi ofthem feem'd nOt the huildredth 

art of an inch, and the Eggs ~fual ly  not above half as much. They 
/&med to have fix kgs, which were not vifible iu this I have here deliae- 
ated, by rearon they were drawn under its bodyd 

ifthe& Minute creatures were WQud-lice(%s indeed from' their ow1 h i p e  
and frrune, the &in,or fhel1,that - *  grow8 oi? themaone may with great pro- 

b.sbility 

Creatures. It had two fmdl  blac i eyes fi /t, and two h a l l  long joynted 
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bability ghefi) ittaffords us an Infrance, whereof perhaps there arc not 
many like in Nature,and that is,of the prodigious increafe of there Creh- 
turqafter they are hatch’d and run about ifor a common Wood-loufe,of 
about half an inch long, is no le6 then a hundred and twenty five thou- 
find .times bigger then one of there, which though indeed it Gems very 
firange, yet I have obferved the young ones of fome Spiders have almofi 
kept the fame proportion to  their Dam. 

This, methinks, if it be fo, does in the next place hint a Quarp,which 
may perhaps deferve a little hrther examination : And that is,Whether 
there be not many of thofe minute Creatures,fuch as Mites, and the like, 
which, though they are commonly thought of otherwife, are only the 
p l y ,  or young ones, of much bigger InfeCcs, and not the generating, 
or parent InfeCc, that has layd thok Eggs j for having many times ob- 
ferv’d thofe Eggs, which ufually are found in great abundance where 
Mites are found , it feems fomething itrar~gc, that fo fmall an Animal 
ihould have an Egg To big in proportion to its body. Though on the 
other fide, I mufi confers, that havin kept divers of thofe Mites inclofed 

yond their ufual bignefs. 
What the husk and cobweb of this little white fubfiance fhould be, I 

cannot imagine, unleE it be, that the old one, when impregnated with 
Eggs, fiould there fiay, and fix it felf on the Vine, and dye, and all the 
body by degrees fhould rot, fave only the husk, and the Eggs in the bo- 
dy : And the heat, or fire, ‘as it were, of the approaching Sun-beams 
h u l d  vivifie thofe Reli&s of the corrupted Parent, and out of the 
aihes, as ’twere, ( asit is fabled of the Phawix) fhould raife a new off- 
$ring for the perpetuation of the SpeFie.r. Nor will the cobweb, as ir 
were, in which thek Eggs are inclos’d, make much againfi this Conje- 
Qure j for we may, by thofe cobwebs that are carried up and down the 
Air after a Fog (which with my Microfiopc I have difcovered to be made 

in a box for a good while, I did not a nd them very much augmented be- 

’up of an infir& company of fmall filaments or threads) learn, tha t  
fuch a texture of body may be otherwife made then by the rpinnihg of 
a Worm. 

ObTem. L V I I. of the Eds in finegar. 

F thefe fmall Eels, which are to be found in divers forts of Vine- 0 gar, I have little to add belides their Pi&ure, which you may 
find drawn in the third Fi ure of the 25. Scheme : Tllat is, they were 
fiaped much like an Eel, &e only that their nofe A, ( which was 3 lit- 
de more opacous then the refi of their body ) was a little fiarper, and 
ion er, in proportion to their body, and the wrigling motion of their 
bofy feem’d to be onely upwards and downwards, whereas that of 
Eels is onejy fide wayes : ?hey km’d to have a more opacous part 

about 
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about 3, which might, perliaps,be their Gills j it keming ajwayh rheigme 
proportionate diitant fioni their nofe, fiom which, to the tip of E& 
tail, C, their body feem’d to taper. 

Taking feveral ofthefe out of their Pond ofvidegar, bp the het of4 
fmll pieceof filtring Paper, and laying them on a black booth ClaB 
plate, I found that they could wriggle and winde their body, as much 
zlmoft as a Snake, which made me doubt, whether they were a kind of 
Ea1 or Leech. I 

I fial) add no other obfervations made on tl& minilte AnifiaI5 being 
prevented herein by many excellent ones already pwbliib’d by the inge- 
nious, DoCtor Pomer, among his Micv&y.vcal Obfervations, five onely 
that a quantity of Vinegar repl@aE with them being included in a f i l l  
Viol, and ftopd very clofe from tbe ambient air, all the included Worms 
in a very ihort: time died, as if they had been fiifled, 

Alld that their motion kerns (contrary to what we my obkrve in the 
motion of all other InkQs) exceedihg ilow. But the reafon of it feems 
‘plain, for being to move to asd fro after that manner which they do, by 
wavhg onely, or wri ling their body5 the tenacity, or glutinouhei& 

fenfibk to their extremely minute bodies,that it is to Me indeed a greater 
wonder that they move them To fa& as they do,then that they move them 
no fafier. For what a v&ly grcatexproportion.havd the oftheir &per4 

city and &&toy of the liquor being much the, 6 m e  to be rttowd,b& by 
the and the othery the refifiicnce or impediment thence arifing ta 
themotions made through it, muit be almoft infinitely greater to the 
fmall one then to the great. This we find experimentlrlly verify’d in the 
Air, ~ l < &  though a me&m a thourand times more rarify’d then the wa+ 
tm,the refiltmce ofit to motions made through yetfo’h-hblc ea ve.. 
ryninute bodies,that a Down4eather(the legit ofwho6 parts ketn yet 
.bigger then there Eels, and many ofthem.almd incomparably b k w ,  
.fu& hc: quiH and Italk) is fdpended by It, and c~I. ied to and fivb if 
i t  had no weight. 

and the denfity or re P ifiance of the fluid ke&m becomes fa exceeding 

ficies to their bulk, then Eels or other larger Fifhes, an cr next, the tena4 
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fides) ,ragged and indentea like a Saw : which inequality of their Iimbs, I 
have fi-irther obierv’d,. not to remain always the Came, but to be canti- 
nually chang’d by a kind of fluhuating motion, not unlike that of the 
waves of the Sea j fo as that part of the limb, which was but even now 
nick’d or indented in, is now protuberant, and will prefently be finking 
again. ; neither is this al1,but the whole body of the Luminaries, do in the 
Tej$ope, feem to be depreGd and flatted, the upper,and more efpecially 
the under fide appearing neerer to the middle then &ally they are,and the 
right and left appearing more remote:whence the whole &en kerns to be 
terminated by a kind of 0vaI.Tt isfurther obGrv’d,that the body,for the 
moft part, appears red, or of h m e  colour approaching iieer unto it, as 
fome kind of yellow j and this I have always marlr’d, that the more the 
limb i6 flatted or ovalied,the more red does the body appear, though not 
always the contrary, It is further obfervablc, that both fix’d Stars and 
Planets, the neerer they appear to the Horizon, the more red and dull 
they look, and the more they are obGrv’d to twinkle; in To much, that 
I have ken the Dog-fiarr to vibrate To itrong and bright a radiation of 
light,as almoit to dazle my eyes, and prefently, almofi to difippear. 
It is alfo obGrvable,‘that thofi bright fcintillations neer the Ho~izon, are 
not by much To quick and fudden in their confecutions of one another, as 
the nimbler twitiklings of Stars neererthe Zenith. This is allo notable, 
that  the Srarrs neer the Horizon, are’rwinkledwith feveral colours f oas 
fornetimes to appear red,Tometimes more yeliow,and fometimes Llue,and 
this when the Starr is a pretty way elevated above the Horizon. I have 
further, very often feen i‘orne of the fmall Starrs of the fifth or lixth ma- 
gnitude, at  certain times to difappear for a h a l l  moment of time, and 
agaifi appear more coni‘pituous, and with a greater lufier. I have feveral 
tirnqwith my naked eye, feeen many fmaller Starrs, fuch as maybe call’d 
of the feventh or eighthmagnitude to appear for a .&ort $ace, and then 
vanifh, which, by djrebing a fmall TcZt$ope towards that part they ap- 
pear’d and difappeard in j I could prcfently find to be indeed f i l l  Starrs 
f0fituate:asI had fecn them with my naked eye, a n d m  appear twinkling 
like the ordinary vjlible Stars nay, in examining fomc very notable parts 
ofthe Heaven,with a three foot Tube , me thought I now and then, !in 
fkwral parts of the conitellation, could perceive little twinklingsof 



Sun and Moon have both been feen above the Horizon, whil’ft rheMoofi 
has been in an Eclipfe. I hal l  not here infiance in the great 
that the tops of high mountains, feen at  a diitance, have been found to 
have ; all which fcem to argue the Horizontal refidion, much greater: 
then it is hitherto generally leliev’d. 

I have filrther taken notice, that not onely the Sun, Moon and Starrs5 
and high tops of rnouhtains have fuffer’d thefc kinds of refraLtion, but 
Trees, and feveral bright Objeas 011 the ground ; I have often taken nod 
tice of,the twinkling of the refletcions of the Sun from a Glafs-window 
a t  a good diltancqand ofa Candle in the night, but that is not focon: 
fpicuous,and in’obkrving the fitting Sun,l have often taken notice of the 
tremulation of the Trees and Buihes, as well as ofthe edges of the Sun: 
Divers of thefe Phndmena have been raken notice of by Gveraf, who 
have given feveral reafons of them, but I have not yet met with any alto- 
gether iitisf‘aQory, though fome of their conjerZures have been partly 
true,but parly alfo falfeSetting tny felf therfore upon the inquiry ofthefe 
Phtenonrcna, I firfi endewour’d to be very diligent in taking notice of 
the feveral particulars and circumfiances obfervable in them j and next, 
jn making divers particular Experiments, that might deer fome doubts, 
and krve to determine, confirm, and illufirate the true and adzquare 
caufe of each j and upon the whole, I find much reafon to think, that 
the true caufc of all thefe rhmolptena is fi-om the iyYe&on, or WIJ& 

plrratc r$aEi‘ion of thoG Rays of light within the body of the Atm@erq 
and that it docs not proceed from a r@aCfion caus’d by any terminating 

@pe$cies of the Air above, nor from any T U C ~  exahly defin’dfi~erfci~~ 
within the body of the AffitoJhere. 

Firit, that a I I I C ~ ~ M P ,  whore parts are unequally d c ~ f i ,  and mov’d by 
.various motions and tranfpofitions as to one another, will produce all 
there vifible efIXts upon the R a p  of light, without any other ceefjicierrt 
caufe. 

Secondly, that there is in the Air or Af*@ere, fuch a varietyin the 
confiituent parts of it, both as to their de$$’ and rariy, and as tqtheir 
divers mutations and Fofitions one to another. 

By DenJrrtl, and Rarity, I underitand a property of a tran$nrent body, 
that does either more or le& refrab a Ray of light (coming obliquely 
upon its fiiperficies out ofa third medium) t ~ ~ a r d  its perpendicular : A$ 
I call Glafs a more denfc body then Water, and Water a more rare body 
then G]akw becaufe of the refratkns (more Or lefi defleaing towards the 
pcrpendicalar) that  are made insthem, ofa Ray of light out of the Air 
that has the fime inclination upon either of their fupel.fi&s. 

so to the buiincG of RefiaQioIlj fpirit of Wine 3s rt more de$ body 
then Water$ having becn found by an accurate Inftrument that meafures 
the angles ofRefra6tions to Minutes that for the fame refralkd angle of 
30; 00’ in both thore Mediltnrs, the angle of incidence in Water was 
but 419 3’5. but the angle of the incidence in the trial with QJirit of 
Wine was 420: 45’. But as togravity, Water is a more de?$ bo+ then 

G g  @iris 

This Concliifion is grounded upon thefe two Propofitions : 
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fpirit of Wine, for the proportion of the Gme Water, to the very 
well re&ify’d fpirit ofwine was, as 21. to  19. 

So a6 to RefraQion,Water is more Denfe then Ice; for I have found 
by a ~0 certain Experiment, which I exhibited before divers illufitrio~a 
Perrons of the Royal Society, that the Refratlion of Water was greater 
then that of Ice, though fome confiderable Authors have affirm’d the con- 
trary, and though the Ice bet a w r y  hard, and the Water a very fluid 
body. 

That the former of the two preceding Propolitions is true,may be ma- 
nifefled by feveral Experiments:As firfi,ifyou take any two liquors differ- 
ing @omone another in denfity,but yet fuch as will readily mix:asSaltWa- 
ter,or Brine,& Frdhjalmofi any kind of Salt diffolv’d in Water,and filtra- 
red, fo that it be cleer,fpirit ofwine and Water j nay, fpirit of Wine,and 
fpirit of Wine, one more highly reaify’d then the other, and very many 
other liquors j if(1 fay) YOU take m y  two of thcfe liquors, and mixing 
them in a G1aG Viol, againit one fide of which you have fix’d or glued a 
fmall round piece of Paper, and making them well together (TO that the 
parts Qf tbem may be ibrnewhat diilurb’d and move up and down)you 
endgayaur to fee that  round piece of Paper through the body of the Ji- 
$Luop 5 you&a11 plainly perceive the Figure to wave, and to be indented 
muchafier the Came manner as the limb Qf the Sun through a Telqhpe 
feerns to bc,rave onely that the mumions here,are much quicker, And if, 
in fieed ofthis bigger Circle, you take a very fmall fpot, and fafien and 
view it as the farmer, you will find it to appear much like the twinkling 
Q f  the Starrs, though much quicker : which two Phmomenn (for I flu11 
rake notice ofno more a t  Freknt, though I could infiance in multitudes 
of others) muit neceflhrily be caus d by an infeaion of the Rays within 
the terminating tu erficiea of the compounded ttledzirm, fince the furfaces 

;)t all altcred or chang’d. 
This in@&on (if1 m a y  fo call it) I imagine to be nothing elG,, but a 

mzltiplzcate r@asion, caufed by the unequal ~ C @ J J  of the confiituent 
parts of the medzium , whereby the motion, aCtion or progrefi of the Ray 
of light is hindred from proceeding in a fireight line, and inJedZed or&- 
fleaedby a carve. Now, that it  is a tiirve line is manifdl by thisExpe- 
riment : I took a Box,Tuch 3s A D G E, in the firfi Figure of the ;7.~cheme, 
whore fides A E  C D, and E F C H, were made of two fmootb flat 
plates Of‘ Glafs, then filling it half full with a very firong folutioa Qf 
Salt, I filled tho other half with very fair freih water, then cxpofing 
the opacous fide, H G 6, to the Sun, I obferv’d both the refidion attd 
inpeaion of the Sun beams,I D & K H, and marking as exatlly as I;could,, 
the points, I’, N, 0, M, b which the Ray, K M, paffcd through the com- 
pounded medium, I foundYthcm to be in a carve line j for the parts oftbe 
wdjgim being continually more deiife the neerer the were to the bot- 
tom, the Ray p f was contint1ally more and more de d eaed downwards 
from the fireight h e .  

This lqfle&ion may bc mechanically explained, cirher by Monfieur 

ofthe tranfparent E ody through which the Rays pa6 to the eye, are not 

DCf 
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'breaking off the h a l l  feal'd neck of the Bubble ( without at  all ftirring 
the fights, objea, or glafs) and admitting the external Air, you will 
find your,f&f' unable to fee the utmoft ends of the obje& ; but the termi- 
nating rayes A E and A D (which were before refratted to G and F 
by.tk& rarified Air ) will proceed almoft direQly to I and H j which ak 
ter;ition of the rayes (feeing there is no other alteration made in the 
Or  an by which the Experiment is tryed, Cave only the admiffion, or ex- 
c 1 ~  f ion of the condens'd Air ) mufi neceirarily be caufed by the variation 
of the medium contain'd in the GlaG B ; the greatefi difficulty in the ma- 
king of which Experiment, is from the uneven furfaces of the: bubble, 
which will rrprefent an uneven image of the o b j e k  

Now,that there is hch a difference of the upper and under parts of the 
Airjs clear enough evinc'd from the late improvement of the Torrice&m 
Experiment, which has been tryed at the to s and feet of Mountains j 
and may be further illuftrated , and inquiref into, by a means, which 
fome whiles fince I thought of, and us'd, for the finding by what degrees 
the Air gaffes from fuch a degree of Denfity to fuch a degree of Rarity. 
And another, for the finding what preffure was requiiite to make it pafi 
from fuch a degree of Rarefaation to a determinate Denfity : Which 
Experiments, becaufe ,they may be deful to illufirate the prefent Inqui- 
ry, I hall briefly defcribe. 

ti& 3 .  I took then a T d l  Glafi-pipe A B, about the bignet of a Swans quill, 
and about four foot long, which was very equally drawn, fo that, as far 
as I could perceive, no one part was bigger then another : This Tube 
(being open at  both ends ) I fitted into another fmall Tube D E, that 
had a fmall bore jufi big enough to contain the fmall Pipe, and this was 
feal'd up at one, and open at  the other, end; about which open end I 
fafined a fmall wooden box C with cement, ib that filling the bigger 
Tube, and part of the box, with Quickfilver, T could thrufi thc fmaller 
Tube into it, till it were all covered with the Quickfilver : Having thus 
done, I faftned my bigger Tube againfi the fide of a wall , that it might 
itand the fieadier , and plunging the fmall Tube cleer under the Il.ievcg- 
ry in the box, I itopt the upper end of it veryfafi with cement, rhea 
lifting up the fmall Tube, I drew it up by a fmall pully, and a firing that 
I had fafined to the toy of the Room, and found the height of the Mer- 
curial C.li*der to be about twenty nine inches. 

Then letting down the Tube again, I opened the top, and then thrufi 
down the finall Tube, till I perceived the Qiickiilver to rife within it to 
a mark that I bad plac'd juft an inch from the topjand immediately clap- 
ping on a fmall pelce of cement that I had kept warm, I with a hot Iron 
feal'd up the to very fa& then letting it cool ( that both the cement 

temper, natural for the Day 1 try'd the Experiment in )  I obrerv'd dili- 
gently, and found the included Air to be exaaly an Inch. 

Here you are to take notice, that after the Air is feat'd up, the top of 
the 'Tube is not to be elevated above the fuperficics cif the Quickfilver 

in 

might grow har B , and more efpecially , that the Air might come to its 
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in the box, till the fu rhe  of that within the TU 

t&$fidllPi+,d the hiperficies of the W W C ~ ~  in&e b 
yp;yqr~ tg pbkrve , howL mu&, below the o yard 
&ercwy; ip !he box, that  of thc fime in the Tii % e do 
top being ape;, free ingr& is  kdmitted to the outwa 

ickflv& i f  ( as I have elfewhere yrov’d ) bgn 
theGla&.thcn the Air, y i l l  riot natural19 r 

Having thus done; I 
of the box, till I found 
two inches above that  
it felf but one 
pipe, till I found the 
above that without, 
more then it was a t  

ders Qglepreit, and 
paniions, regiitred. 
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The height of The Rrength 
the Mercury of the Elater 

3: 
3: 
3: 
3 

t had 



1 had fiveral other T‘tbles of my Obfcrvxions , and Calcufationq 
which I then made j but it being above a twelve: month fhce I made 
them ; and by that MC.U’LS having hrgot many circumflanccs and par- 
ticdars , I was rcfblved to m~kc‘ them’ over oicc again, which I did 
Aeujkhe kcond r66r.. with the m e  Tube .which I u k d  tbc gear 
before, ‘when I firft made the E ent C f i r  it“ bcing a very good 
one, 1 had carefully pid3.lv’d it:,) ‘And afierha&g,gryed it.aver and 
over again ; and being w t  well Gtisfied of fomc particulars, I, at lait, 
having put all things in very good Order, and being as attentive, and 
pbkrvant, as ofiibly 1 ct)i!Id, of circumfiamc WqiiiGte be@- 

Thbli.. 4% the makingbf whie 
that I had ufed at firlk j but;, ha~iug9atcly hedd,of Mr. To+@ 
d@x, , I  ihap’d my courfein fuch fort, ns would be mofi convcni 
the examination of t h k  k9pof@(; ’t6k event of which you have in the 
latter part of the Iafl Tabl~.. 

Theother Experiment tvns, to find what degrecs 
fite to compreli, or condknfc, the Air into ruch or Tu 

The manner of proceeding therein was this :.I took a Tube about 
five foot long, one of whofe ends wa fealed up, and bended in the form 
of a ~ypboa , much like that rcprelcnted in the fourth Figure of the 
37. 4%hxve, one iide’whercof A D? that was ope11 lit A, was about fiky 
inches lobg, the other fide E C, fliut at E, was qot Much above Even in- 
ches long j then placing i t  ex drly perpendicular > ‘ I pour’d ”in a little 
Quickfilver, and found that the Air E C was Ct’iiichcs, or very bearto 
feven j then pouring in Qticklilvd at  the longer’:Tube, I ‘cdntinued 
filling of it rill the Air in the hortr-r ~ x i r t  of it WP. :coiitraQod into half 
the former dimeniions, and found the hcight exaG f y ,nine an 
ches; and by making fcveral othei tryals, in Ceveid othe 
condenfation of the Air, I hutid them cxaQly d w c r  the former @o- 

thIkt having (by redon it was a icmd while lince;9 kl made $;‘forgot- 
ten many particulars,and being milch urifatisfiedin dthcrs, I ma &?the Ex- 
periment over again, and, fiom the$kvera1 try~ls,.qllcQed the, @rmer 
part of the following Table : Where in the row r?c$t rhe lefti&nd 24. 
fignifieb rhe dimelifions of the Air, Sufinjning only thepreiiure of‘rhe ~ t -  
#&bere, which at thnr time was CtpmI to a C’li*&bf IMc&wofnine 
and twenty inchest The next Fig,qw above it C 20,) was therd*’ 
oris of the Air induring the firfi c o ~ k f i o n ,  m d c  a L“jyh&%$YZ 
Lffr;y  5k6 high, to which thc preK@&’of the Jt~~fi&rc nine d&!$venty 
inches being added the elaftitk i)&kpgth of the*.&$ ccun~1d$~jll  ** be 
found 34$, 

& ken’ notice. Q P did regilter my Obi+&i&s in this f$owis 
not exa&lji f i o w  &eeh& ‘ ‘ I  

I )  I 

M 11 A 
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A Table of the ElaJticlick power of the Air, 
both Experimentallj and f ipthet ical!y  calculiated, 
according to its various Dimenjons. 

The dimen- 
fions of the 
included 
Air. 

t Z  

I3  
14 
16 
18 

94 
48 
96 

f92 
384 
576 
768 
960 

I 152 

20 

#bere. 

29 

, 29 f 
29 f 
29 f 

29 + 

29 f 
29 

29- 

29- 

29- 
29- 

29- 
29- 

29- 1 

20 - 

The height The Mercu- 
of the Mer- rial Cylinder 
curial Glin- added or 
der counter- taken f i ~ m  
pois'd i' by the former. 
the Atmo- 

From 
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Limb, thefe Rays, being by the &@we infledked, appear to the eye 
at  E, as if they had come from the points, N and 0; and becauie the 
Ray L, has a greater inclination upon the inequality of the AtniGberr 
then I, therefore muft it fuffer a greater infle&ion, and confequently be 
further elevated above its true place, then the Ray I, which has a IerE 
inclination, will be elevated above its true place j whence it will 
follow, that the lower fide appearing neerer the upper then really it is, 
and the two lateral fides, uiz. the right and left fide, fuffering no fenfible 
alteration from the infleaion, at leafi what it does fiuffer, does rather 
increafe the vifible Diameter then dirninifh it, as I fiall k e w  by and by, 
the Figure of the luminous body muft neceaarily appear Comewhar 
Eflqtical. 

This will be more plain, if in the feventh Figwe of th 37. Scheme we 
fuppofe A B to reprerent the fenlible Horizon j C L) E F, the body of the 
Sun really bclow it j G H I K, the fame appearing above ir, elevated 
by the infleaion of the AtmoSphere : For if, according to the beit ob&- 
vation, we make the vifible Diameter of the Sun to be about three or 
four and thirty minutes,and the Horizontal refraaion according to Echo 
be thereabout,or fbmewhat more,the lower limb of the Sun E,wxll be ele- 
vated to I j but becsufe,hy hisaccount, the point C will be elevated but 
29. minutes, as having not fo great an inclination upon the inequality of 
the Air, therefore I G, which will be the apparent refrahed perpendicu- 
lar Diameter ofthe Sun,wilI be le& then C G,which is butzg. minutes,and 
conkqueritly fix or kvcn minutes korter then the unrefiatted apparent 
Diameter. The parts, D and F, will be likewik elevated to H and K, 
who& refiatlion, by reafon of its inclination, will be bigger then that of 
the point C,though lefi then that of Ejtherefore will the femidiameter‘IL, 
be fiorter then L G, and confequently the ,under fide of the appearing 
Sun more flat then the upper. 
Now, bccaufe the Rays from the right and left fides of the Sun, &c. 

have been obikv’d by Ricciolu and Crzmddm, to appear more difianr 
one from another then really they are,though(by very manyObkrvations 
that I have made for that purpofe,with a very good Tel$ope,fitted with a 
$bided Kuler) I could never perceive any great alteration, yet there be- 
Ing really forne,it will not be amifs,to fhew that this all& proceedsfram the 
refraaion or inff eltion ofthe Atm@pbeTe j and this will be manifeitjif we 
confider the AtmoSphere as a traniparent Globe, or at leafi a tranfparent 
ihell, encompaffin an opacous Globe,which, being more den6 thewthe 

into a point or focus,fo that wherefoever the Obfervator is plac’d.within 
the &mophere, between the focus and the luminous body, thk;/steral 
Rays muit neccffirily be mora converg’d towards his eye by the teffa&ib 
on or infieflion, then they would have. been without I t  j and therzfore 
the Horizontal Diameter of the luminous body muit neceflarily be abg- 
mented. 

This mi ht be more plainly manifefi to the eye by the fixth &@v.; 
but becau e it would bet fomwhat tedious, and the thing being obvious 

enough 

medinm encompaf f ing it, refrnc3.s or infledts all the entring parallel Rays 

H 
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ehough to be imagin’d by any one that attentively confidersit, 1 fia]l fay 
ther omit it, and proceed to kew, that the mafs of Air neer the furface of 
theEarth,confifis,or is made up,ofparcels,which do very muchdiffer froM 
one another in point of denfity and rarity j and confequently the Rays of 
light that pafi through them will be varioufly infle&ed,here ofie tvay,and 
there another,according as they pa& fo or fo through thofe differing parts; 
and thofe pwts being always in motion,either upwards or downwards,op 
to the right or left, or in f ~ m e  way compounded of thefe, they do by thid 
their motion infledt the Rap,  now this way, and prerently that way. 

This irregular,unequal and unconfiant imfle&ion of the Rays of light, 
is the reafon why the limb of the Smz, ~ u o n ,  Jitpiter, Satrrm, I M ~ P ~ ,  and 
V C H N ~ ,  appear to wave or dance; and why the body of tlieQtarrs appear 
to tremulate or twinkle, their bodies,by thio means, being hmetimes mad 
gnify*d,and fometimes dimhiflied ; hmetimes elevated, otherwhiles d& 
prefs‘d j now thrown to the right hand, and then to the left. 

And that there is rich a property or unequal difiribution of parts, is 
maiiifefi from the various degrees of heat arid cold that are found in the 
Air j from whence will follow a differing denfity and rarity, both 8s to 
quantity and refraltion; and likewife fiom the vapours that are inter- 
pos’d, (which,by the wily, I imagine,as to refralrtion or infleaion, to do 
the fame thing, as if they were rarify’d Air j and that thofc vapours that 
akend,are both lighter, and le& denfe, then the ambient Air which bo s 
themup j and that thore which dekend, are heavier and more den iy e) 
The firfi oftheft may be found true, if you take a good thick piece of 
G]&,and heating it pretty hot in the fire, lay it upon fuch another piece 
of Glafi, or hang it in the open Air by a piece of Wire, then looking 
upon fome far difiant ObjeQ (rich as 8 Steeple or Tree) fo as the R a p  
fiom that Objelt pafs diredtly over the Glafs before they enter your eye, 
YOU hall find fuch a tremulation and wavering of the remote Objeb, as 
WiII very much offend your eye : The like tremulous motion you may 
obferve to be caus’d by the afcending fieams of Water, and the like. 
Now, from the firlt of theft it is mnnifefi, that fiom the rarifaaion of the 
parts of the Air,by heat,there is caus’d a differing refra&tion,and from the 
afcenfion of the more rarify’d parts of the Air, which are thrufi up by the 
colder, and therefore more condens’d and heavie, is caus’d an undula- 
tion or wavering a f the  Obje& j for I think, that there are very few 
will grant, that Glafi , by as gentle a heat as may be endufd by ones 
hand, fiould lend forth any of its parts in iteams or vapours, w,[$ch does 
not feem to be much waited by that violent fire of the green Glafi-houfe3 
but$ yet it be doubted, let Experiment be further made with that bo- 
dy that is accountpd, by Chymifis and .others, the moil ponderous and 
fixad in the world j for by heating ofa piece of Gold, and procecding in 
the fime manner, $OU may find the fame effeaS. 

This trembling and making of the Rays, is more fenfibly caus’d by an 
a&uaI flame, or quick fire, or any thing. dfe heated glowing hot j as by 
a Candle, live Coal, red-hot Iron, or a piece of Silver, and the like : the 
fime alfo appear6 very confpicuous if You look at  an Objcfl betwixt 

which 



yykich and y ~ g k  eyeP the xjfq fmoak ,of Come C h i m t q  is intergoid ; 
which brings into my mind whar I had owe theopportunity to obkrve, 
Which was, phe&uQ rGng LO my eye jufi over a Chimtxy that Em fbirh 
a copjpus Ream Qflipoak; and gaking a fhurt %l$upe, which I had then 
by me, ,I obkrv'd the body ofthe Sun, though it was but ju& peep d 
&cjw the Horimi, to h v e  its underiide, not oneSy flatted, and ip&d 
ipward, as It dually i s  when neer the Earth j but t o  appear more proc 
tuberapt downwards then if it had huffeced no refraQion a t  all ; and 
beiides all this, the whole body of 'the Sun appear'd to tremble or dake, 
and the edges or limb tQ be very raggedor indented, undulating or wa- 
visg, much in the manner of a flag in the Wind. 

This J have likewife often obferv'd in a hot Sunfiiny Summer's day, 
&at lwkimg on an ObjcB over a hot fione,or dry hot eartfi,I have found 
.th,' Objelk to be undulated or fbaken, much after the fkm manner. And 
Ifyou look upon any remote Obj& through a Tekfipe (in a hot Sum. 
mer's day efpecialiy) you ihall find it likewili: to appear tremulous4 And 
further, ii? there chancelto blow any wind, or that the air between yau 
and thaQ'ljerZ bein a motion or current, whereby the parts of it, both 
rwify.'d and condenid, :ire fwiftly remov'd towards the right or left, if 

the Horizontal ridpeof a Hill far difrant,through a very 
0 ~ 1  f i d l  find it co wave much like the Sea, and. thofe 
r to pa6 the hme way with the wind, 
d many other Experiments, 'tis cleer that the lower Re- 
ecially that  part of it which lieth neerefi to the Earth, 
rt,irs mnitituent parcels vayiouily agitated, either by 
he iirfl ofwliich, fithe of them are made more rare, 
fraBioa j others are interwoven, either with afcend- 

ing or defcending vaposlrs j the former of which being mure light, and 
f~ more rarify'd,have Iikewik a I &  refraaion j the latter being mor; hea- 
vie, and confequcntly more de&have a greater. 

NOW, becaufe that  heat and cold are equally diffus'd every way ; and 
that the further it is fprcad, the weakefit grows; hence it will follow, 
that the moG part of &e under Region ofxhe Air will be made up  of k- 
vera1 kinds of IenteJ, fame whereof will have the properties of CQnveX j 
ahersofConcaaeg/@r j which, that  I may thc more htelligibly make 
Out, k e  will fuppok in the cjglith Figtire of the 37. sihemie, that A re- 
preknts an&endiq vnpour: which, by reoion of its being fornewhat 
Heterogens@us te the ambient Air,is thereby rhrufi into a kind ofGIobular 
form, not any '@here terminnted, but gradually finifl?ed, th& is, it is mofE 
rarify'd in the middle' about A, fornewhat more condens'd aboutB fJg 

more then that about C C j yet further,&&. Ici D, almofi of the hnt? 
de&y with the ambient Air ahout E ]E j ,  and lafrly, indofed wirh the 
more dt.nfe Ai inml in* F I!, r h t f i o m  A, to FF, there is 
crq&'of denfit The i - e h l  of'which will be manifcfi, i f  fidcr the 
Fi&ng vayour to be much warmer then the ambient heavtrj$ Air j for, by 
thecojdnefi oi: the ambient Air, the ihdi E E will be rno"r~ refrigerated 
then D  and that then CC,which will be' yet more tliefiB B, andsthat 

more 
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more then A j fo that fiom F to A, there is a continual iacFeaf2 ofheat, 
and confcquently ofrarity j from whence it will aereffi6ly follow, that 
the Rays of light will be iiiflelied or refr.a&t.ed in it, in the fame man- 
ner as they would be in 3 Concnue-gZt$ ; for the Rays GKI, G K I wilt 
be infleQed by G K H ,  G K H, which will eafily follow fiom what I be-; 
fore explaincd concerning the infleAion of the Atizo#lbepe. 

On the other fide, a defcrnding vapour,or any palat of the air included 
by an afcending vapour,will exhibit the hme cAe& with a c b n ~ e x  fens j 
for,if we fuuppofe,in the former Figure,the quite c&trar confiitution to 
that  lait deitrib'd j that  is, theambient Air I: F being E otter then a q  
part of that matter within any circle, thetefrtre the coldefi p t t  muii: 
neceitiriky be A, 3s being farthelt rernov'd frorri the heat5 dl1 the 
intermediate finces will, be gradually dikkirniliated by the contimtnli 
mixture of heat and cold, fo that it will be hottcr a t  E E, then D D, in 
D D then C C ,  in C C then BB, and in E B then A. From which, 3 likes 
refiattion nnd condenfition will fOllOW j and ~ o ~ f ~ q u ~ n t l y  a lefler or 

reater ref?a&ion, To that every included part will reha& more then the 
including, by which means the Rays, G K I, (3 K 1, coming f i o m  Stan;  
or home remote ObjeA, are fo infle&ed, that they will again conc~lrr tind 
meet, in the point M. By the interpofition therefore of this defccndiiig 
vapour the vilible body of the Star, or other Objed-, is very much dug- 
mcnted, as by the former it was diminilhcd. 

From the qiiick conkcutions of the6 twa,etk dftct alliather, betweed 
the Objc& and your eye,caufed by their rilotl'on irPwardS or dowfitvards, 
proceeding fiom their levity 01' gravity, or to the right or kfr,proce& 
in$ fiorn the wind, a Stan may zppear, now bigger, iiow lek2 then really 
it would otherwife. without them; and this is that  property ofn Starr, 
which is commonly call'd twinkling, or fchtilhtion. 

The reaCoii why 3 Sear will now appcar of one colour,~~o# Ofanother, 
which for the mofi part happens when 'tis iwer the Morizoii, may t r ry  
eaGly be deduc'd from its appearing now in tlie midd1e: of the Vgpour, 
other whilcs iicer the edge j for if you look againlt the body of a Starr 
with 3 TciGoke that has pretty deep danbex Eye-glafs, nitd td order it, 
that theStarmay appear cometimes in one p'lace,and f'ometimes in another; 
of it;you may perceive this or rhat particuli4r c'blour tu be predominant 
in the apparcnt Figure of the Sfarr, according as It is wore or lefi remote' 
from the middle of the Lens. This I had here fiMhck &pl&in'd, bur thdt' 
it does more properly btlobg to anorher p k e .  

1 hall therefore oiiely add hme few Qu@I*&s, which the 
ofthere particulars hinted, and fo finiih thjs Skimion. 

And the firfiJ hall propomnd is3 Whether thetk rfiay fidt be Miiad'e 'W 
artificial trmfpareiit body of an Globular t i g ~ ~  pIi2t ht l l  Ib. 
hifle& 01' l$ef?afi all the Rays, thHt,corniq from ode polnt!', fat1 upkjti ahy( 
Hem$rlJcre of it j thaP every o n e  of them rimy n%'&et' ah the' oppbfitk'fide, 
&d crok one another exiCtly in a p i n t  j ait-id thdt if dn-nby cki tht' Pikc 
with all the Rays that, comhg from 8 h ' k d  pOht', fa'll* K@&' a"hy other 
~ ~ p t $ h e m  j for iEk5 ebbre W e s e w  be h q e d  Sl perktkbfi~ oFSmip~,'rC.B.,' 

xi aA& 
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and a tranfmigrationinto heaven, even whil’ft we rctnain here upon earth 
in the fieih, and a deftending or penetrating into the center arid inner- 
moil recefles of the earth, and all earthly bodies ; nay, it would open not 
onely a cranney, but a 1arge.window (as I may fo fpeak) into the Shop of 
Nature, whereby we might be enabled to fee both the tools and opera- . tors, and the very manner ofthe operation it felf of Nature j this, could 
it be e&&kd, would as farr furpafi all other kind of perfpetlives as the 
v’aft extent of Heaven does the fmall point of the Earth, which diitance 
it would immediately remove, and unite them, as ’twere,into one,at leailr, 
that there fhould appear no more diftance between them then the length 
ofthe: Tube, into the ends of which thefe Glaffes ihould be nferted: 
Now, whether this may not be effeaed with parcels of GlaG of feveral 
deniities, I have fornetirn,es proceeded fo farr as to doubt (though in 
truth,as to the general, 1 have wholly defjair’d of it) for I haveoften 
obferv’d in Optical Glaffes a very great variety of the parts, whioh are 
commonly called Veins j nay, fome of them round enough (for they are 
for the mofi part, drawn out into firings) to conftitutc ;t kind of lens. 

This 1 ihould further proceed to ope, had any one bcen To in- 
guifitive as to have found out the way of making any tranfparent body, 
either more denfe or more rarej for then it might be poifiblc to compofe 
a Globule that kould be more denfe in themiddle of it , then in any 
other part, and to cornpore the whole bulk, fo as that there fliould be a 
continual gradual tranfition horn one degree of denfity to another j finch 
as lhould be found requifite for the delired inflcflion of the tr.afi+iSm- 
t i q  Rays j but of this enough at prtfent, becaufc I may fay more of it 
when I kt down my own Trials concerning the melioration of Dioptric&r, 
where I hall enumerate with how many feveral rubfiances I h a w  made 
both ~ ~ i c r o j k p e s ,  and Tel$cjes, and by what and how many, ways : Let 
fuch as have IeiCure and opportunity firther confider it. 

The next Quzzry ihall be, whether by the fame. colle&tion of 3 more 
denE body then the other, or at Leait, of the denfer part of thc other, 
there rhight not be imagin’d a rearon of the apparition of fome new tix*d 
Stars, as thofe in the Swan, c4]iope’s Cbarr, 8erpentarim, PlJis ,  Ce- 
tm, &c. 

Thirdly, Whether it be pofible to define the height of the Attizojhcre 
from this infleFcion of the Rays, or from the Quickfilvei.’ Ex yerimcnt of 
the rarifaaion or extenfion of the Air. 

Fourthly, Whether the,difparity between the upper and under Air be 
not forne tbs  great, as to make a refleQing fuperficies: j I have had fe- 
vera1 Obfervatlons which feem to, ha.ve proceeded from ibme iiich cauk, 
but it would be too long to relate and cxamine them. An Experiment, 
a16 fornewhat analogous to this, I have made with Salt-water and Frefi, 
which liquors,jn mofi Pofifions,feem’d the fame, and not to be fepa- 
rated by any determinate f$erficieqwhich reparating firface yet in fonie 
other Poiitions did plainly appear- 

And iffo, Whether the rearon ofthe equal bounding or t m h w  of 
the under parts of the clouds may Wt proceed fiom thiscaiife j wherher, 

fccondl y, 
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bas.fpmetimes fo floWlFjncreafed, that I have obferved the Bubble to be 
&me! hours,in pafing &&ween _the top and bottom. 

7. Whether>the 9 eqqance of the J'4e of Teners and feveral other i? O,QW& greater a diltance then feerns toagreewith 
ghq, !be not to be attributed to the Ctrrvntttre ofthe 

t,is madqhy its pnfing obliquely through fo differiogly 
LIT fram .the top to the eye very far difiant in the Mixi- 
ce we, have already, Z hope, made it very probable, that 
an in@&on of the Rays by the differing denlity of' the 

nd.fmce I have found, by feveral Experiments made 
atively-not very highS and have yct found the preKure 
partsof the Air at th,e top and bottom, and a16 rheir . 
s very confiderable : Infomuch that I have found*the 

, 8 . .  1 
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Firit, From the irregular furface of the Moon, and from fevetaf &tal. 

laxes, that iinlcfi the Dichotomy ha pen in the Non~~g$mllr of the Eciip- 
t ick , .  and that in the Meridian, , B + c. all which happen ib very feldom, 
that it is almofi impofible to make them otherwife then uncertainly. 
Belides, we are not yet certain, but ’that there may be fornewhat about 
the Moon aHafogm to the Air about the Earth, which may caufe a refra- 
&ion of the light of the Sun, and confequently make a great difference 
in the apmrent d i c h o t o y  of the Moon. Their way indeed is very 
rational abd ingenious ; and filch as is much to be preferr’d before the 
way by the Horizontal Parallax, could all the uncertainties be remo’a’d, 
and were the true dittance of the Moon known. 

But becaufe we find by the Experiments of Yencliline, Keinoidm, &c. 
that Obfervations of this kind are very uncertain alfo : It were to be 
wiiht, that  fiich kind of Oblkrvations, made at two very diftant ita& 

.oris, were promoted. And it is TO much the more defirable, becaufe, from 
what I ]lave now h e w n  of the nature of the Air, itis evident, that  the 
refraQion ma be very much greater then.al1 the Aitfonomtrs hitherto 
have imaginea it : And confequently, that the diitance of the Moon, and  
other Planets, may be much lefk then what they have hitherto made 
it. 

For firit, this Infleaion, I have here propounded, will allow the iha. 
{dow of the Earth to be much ihorter then it can be?madc b y  the other 
~qputh@ of refr.a&ion;and confequently, the Moon will, not fuffer an 
Eclipfe, unleCs it comes very much nearer the Earth then the Aftronomers 

secondly, There will not in this MjipotB$;. be any other fiadow of the! 
Earth, filch as Kepfer fuppoks, and calls the Pentmzbm, which is the fha- 
dow of the refiaCring AtmaSphere ; for the bending of the Rays being*al- 
together caus’d by ~nje&ulion, as I have already ihewn , all that part 
wllicli is aicribed by Iceplcr, and others after him, to the ~eniwzbrzl, or 
dark Part, which is withour the ~ m b r a  terra, does clear vanifh j for in 
this ~ ~ p o t L e J i : s  there is no refraaing furface of the Air, and conrequently 
there can be no fhadows, fuch as appear in the ninth Figure of the 37. 
scheme, where let BC D rcprefent the Earth, and E F! G H the ~ t -  
m&pherc,wh ich accordin to Keplers fuppofition,is like a Sphare of Water 
terminated with an Pxa8 furface E F G H, let the lines M F, L B, 1.u; 
K H, reprefhit the Rays of the Sun j ’tis manifefi, that all the Rayes bed 
tween L B, hnd I D, will be refleQed by the Curfaoe of the Earth 
B A Q, and confequently, the conical fpace B 0 D would be dark and 
&[cure j but, hy the followers of k-tipler, the Rays between M F, and 
LE, and between I DJ and K H, falling on the Atla&here ,. are:re- 
fra&d, both a t  their ingrefi and egrekout of the  we, n,eare 
wards the Axis of the i$;tirical ihadow C 0, atid confequently, inligtiten 
a great part of that former dark Cone, and fllorten, and contra&, its top 
to N. And becaure of this RefleQion of there Rays, fa they, there is 

further diitant from the Earth : By &is pewtnvlrfi; Gy they, the Moon 
i s  

* 

hitherto have fiippofed ir. . I  

fuuperinduc’d another fie11 of a dark Cone F p H, wh J e Apex P is yet 
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is Eclipf‘ed, far it alwayes paffes between the lines I 2, and 
3 4s 

To which Ifay, That if the Air be fuch, as1 have newly fhewn it to 
be, and confequently caufe Cuch an infleCttion of the Rays that f i l l  into 
it, thofe dark Penmzbra’s F Y 2 H X VT , and 0 R P S: wiIl all va- 
ni&. For if we fuuppofe the Air indefinitely extendedo and to be no 
where boynded with a determinate refratling furfiice, as I have ihewn 
it upcapableof having, fkom the nature of it j it will follow, that  the 
Moon will no where be totally obhred, but when it is below the Apex 
b$, of the dark blunt Cone of the Earth’s ihadow:Nowfion the fnppoli- 
tion, that the Sun is difiant about feveii thourand Uiameters, the point 
N, according to calculation, being not above twenty five terrelfrial Sc- 
midiameters from the Center of the Earth : It followu, &at w h d k v c r  
the Moon eclipfed is tot ally darkned, without aff W i n g  any kind of 
light,. it wuft b.e within twenty five Semidiameters of the Earth, and con- 
kquentIy much lower then any Afironomers have hitherto put it. 

This will Ceem much more-conhnant to the reft af the iicundary Pia- 
nets j, for the higheft of Jztpiter’J Moons is betweeri twenty and thirty 
yovialsemidiameters diltant from the Center of ’3~piter j and the Moons 
of Saturn much a bout the hame number of ~ n t i m h l  Semidismeterr fiom 

cfe are but,conje&ures alfopnd muft be determin’d by fuch kind 
of Obkrvations as 4 have newly piention’d. 

Nor will it be difficult, by this ~ypotheJir, to Calve all the appearances 
of Eclipfes of the Moon, for in this H!jph$r alb, there will be,m each 
fide of the €hadow of ,the Earth, a Pentrmbra, not caua’d by the Refidti- 
onof thq Air, as in the *poth@ of Kepler j but by the faint inlight- 
a i w  of it by the Sun : For if, in the lixth Fi ure,we fuppok E S Q, arid 

Farth ;. E S Q coming from the upper limb of the Sun, and G S R from 
the- upder j, it; will follow, that the Ibadow of the Earth, within th& 
Rags, chat is, the Cone G s E, will be totally d3rk. But the Sunibein 
not apoint, but a large area, of liGht, there will be a fecondary dar 
Cone of Qadow Epc ,  which willbe caus’d by the eart~h’s~hindri~~g 
paEt of the Rays q&tljq Sun &om falling on &e pants 6 P R, and E B Q 
of whicblhalved &adow, or Pen&rn, that part will appear bri h t d !  
which 
ker that .lye nqqe& to G S, and E S,: whentherefore the Moon ap- 
pears Cp14~dWkhthcmiddle 06 the EcVie,ihe m& be bcIow S,that: is, 
between S and, F j,whan fie appears Ilghter near the middle oCthe 
EclipCe, f ie  mum pa6 fme:w,hera between R Qand: S j and when &e 
is a&@ l&$t,tbW=& the Whclle EdxpTe, ke mu& pafi between( lk Q, 

E of thqt Planet. 

1 

G Sk,t~ be the Rays that terminate the flia % ow born eithcr fider of the 

E 

neqqei) chc, terminacingRapcs G P, and E P, and oho P e dar- 

agd1 p*. 
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CUOUS, which, by putting on a lefiaperture, may be found to vanilh j 
and therefore, both for the difcovery of the fixt Star, and for finding the 
Satelites of J~piter, before it be out of the day, or twilight , I alwayes 
leave the Obje&-glaTs as clear without any aperture as I can , and have 
thereby been able to diEover the Satclites a long while before j I W$s 
able to difcern them, when the fmaller aperturer were piit an j and a t  o- 
ther times, to fee multitudes of other fmaller Stars, which a iinaller aper- 
##re makes to ditippear. 
' In that notable A/ter$k a16 of the Sword of orion, where the ingeni- 

ous Monfieur am Z*Mem has difcovered only three lit& Stars 
in a clufter, I have with a thirty fix foot GlaTs,without.any aperture (the 

, 'breadth of theiClaG being about fome three inches and a half )difcover'd 
five, and the twinkling of divers others up and down in divers parts of 
tliat fmall milky Cloud. , 

fbrd as great a variety o fy  new Dikoveries in the Heavens, as better 1cii- 
rro cope$ would among ha l l  terreftrial Bodies, and both would give .us 
in nite cahfe, more and more to admire thehmnipotence of the Crea- 
tor. 

So that 'tis not unlike1 , but that the meliorating of 

Obiirv. LX, Of& Moon, . 

Aving a pretty large corner of &e Plate for r h e a  Starrs, void, H for the filling it up, I have added one h a l l  Specimen of the ap- 
earance of the -parts of the Moon, by defcribing a fmall Got of &which, 

though taken notice of, both by the Excellent Heuefiw, and Called MonE 
O h m p  ('though I think fomewhat improperly, being rather a vale) and 
repreGnted by the Figure X, of the 38. scheme, and a l b  by the Learn'd 
Ribkdm, who &ills it Hippmchm, and defcribes it by the Figure Y3 yet 
how far fhort both af them come of the truth, may be fornewhat perf 

iv'd by the draught, which I have here added of it, in the Figure 2, 
hich I drew by a thirty foot GlaTs, in onober I 664. jurt before the 

Moon was half inli htned) but much better by the Reader's diligently 
obfeming it himfel p! , at a convenient time, witha Gla&,cf that length, 
and rrhh bett.cir yet with one of threefcore foot long ; for through &el@ 
it appears 9 very $acious Vale, incompaffed with a ridge of;iHills, @Qt 
very high:in cornparifon of many other in the Moon, nor yet very free 

vera1 qppearancesofh feems to be fbme ver Guithl place,, char is, ,tc) 

cis j for in all pofitlons of the light on it, it: kerns to ive a much fain& 
refle&ion then the more barren tops of the incompa d mg Hills, and, th,o@ 
a mwhffiinter then divers other cragged, chalky, or rocky Mouhtains 
Qfhhe-Moon. So that I am not unapt to thbk, that thehle  may 

Vegetables 

The Vale it Mf B C D, is much of the figure of a Pear, and from ip' e- 

have its furface. all covered over with fome rs inds of vegetable fubfign- 
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Vegetables atza/ogm to our Grai”s, Shrubs, and Trees j and mofi of there 
incom afing Hills may be covered with To thin a vegetable Coat, as we 
may o f: ferve the HiIIs with US to be, h c h  as the kort  Sheee pafiure which 
rovers the Hills of salzsbnry PhihS. 

Up and down in kveral parts of this place here defcrib’d < as there 
are multitudes in other places all over the fiurface of the Moon) may 
be perceived Gveral kinds of pits, which are fhap’d almofi like a diih, 
ibme bigger, ihme le& Come hallower, ibme deeper, that is, they fLem 
to be a hollow HemiSphere, incornpaned with a round riling bank, as if 
the fubfiance i11 the middle had been digg’d up, and thrown on either 
fide. There feem to me to have been the effeCts of. hme notions within 
the body of the Moon, analogus to our Earthquakes, by the eruption 
of which, as it has thrown UP a brim, or ridge,round about, higlier then 
the Ambient fbrface of the Moon, fo has i t  left u hole, or deprefiion, in 
the middle, proportionably lower j divers places rekmbling fome of 
there, I have obierv’d here in Eq$md, on the tops of fome Hills, which 
might have been caus’d by fome Earthquake in the younger dayes of the 
world. But that which does mofi incline me to this belief: is, firfi, the 

enerality and diverfity of the Magnitude of there pits all over the bo- %y of the Moon. Next, the two experimental wayes, by which I have 
made a reprekntation of them. 

The firfi was with a very fofi and well temper’d mixture of Tobacco-: 
pipe clay and Water, into which, if I let fall any heavy body, as a Buld 
let, it would throw up the mixture round the place, which for a while 
WOUIA make a reprefhation, not unlike thefe of the Moon j but COR- 
Gderinp, the fiate and condition bf the Moon, there feems not any proba- 
bility to imagine, that it b u l d  proceed from any caulk analqw to this 
for It would bc difficult to imagine whence thofe bodies ihould come 
and next, how the fubfianccof the Moon fiould be fo foft j but if a 
Bubble be blown under the furface of it, and fuffer’d to rik, and break ; 
or if a Bullet, or other body, hk in it, be dl’d Out from it, there de; 

like the6 of the Moon, five that there alfo quickly fubfide and Vani&. 
3 u t  the fecond, and mofi notable, reprefentation was, what I obferu’d 
in a pot of boy ling Alabafier, for there that powder being by the eruptj- 
on of’ vapours reduc’d to a kind of fluid colififience, icwhil’fi it boyls, it 
be gently remov’d bcfides the fire the Ahbafter prerently ceafing to 
boy& the whole furface, erpecially that where h m e  of the laft Bubbles 

’ have rikn, will appear dl Over COvered with f m d  pits, exaaly hapad 
like there of the Moon, and by holding a lighted Candle in a large dark 
Room, in divers pofitiOnS to this firface, YOU may exad’ly reprerent aU 
the pbknonjena of there pits in the Moon, accordingus they are more or 
I& inlightned by the Sun* 

. And that there may have been ‘9 the Moon hme fuch motion as 
this, which may have made there PltS,  will feem the more probable, 
if we rippore it like :our Earth, for the Ear.thquakes here with us retern 
to proceed from ibme fuch caufi, as the boyling of the pot of Ala- 

K k i  bailer,‘ 

parting bodies leave an impreflion on the fur P ace of the mixture, exaaly 
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bafier , there feeming to be generated in the Earth from fame f'ter- 
raneous fires, or heat, great quantities of vapours, that is, of expan- 
ded aerial fubitances, which not prefently finding a pailage through the 
ambient parts of the Earth, do, as they are increafed by the Cupplying 
and generating principles, and thereby ( having not firfficicnt room to 
expand themi'elves ) extreamly condc-ns'd, at lafi overpower , with 
thei; eIajZick- propcrties, the refifience of the incompafing Earth, and 
lifting it up, or cleaving it, and fQ aiattcring of the parts of the 'Earth 
above it, do at lenzth, where they find the parts oftheEarth above them 
more loofe, malie their way upwards, and carrying a great part of the 
Earth before them, not only raife a {mall brim round about the place,out 
of which they break , but for the mofi part confiderable high Hills and 
Mountains, and when they break fiom undcr the Sca, divers rimes, 
mountainous Iflands j this feems confirm'd by the b'dc'nizs in fcveral 
places of the Earth, the mouths of which, for the moft part, are incom- , 
gaffed with a Hill of a confiderable height, and the tops of thofe Hills, 
or Mountains, are ufually kap'd very much like thefe pits, or dikes, of' 
the Moon : Inftanccs of this we have in the dehiptions of a t n n  in  Si- 
cib, of Hecla in Iceland, .of Tenerif in  the Canaries, cf the fevernl V d -  
cam in Nezrz-~pain, defcrib'd by Gtzge, and more efpecially in the erupti- 
on of late years in one of the Canary Iflands. . In all of which there is I ~ O C  
only a conllderable high Hill raifed about the mouth of the W c a n  , but, 
like the fpots of the Moon, the top of thok Hills are like a diih, or ba- 
CUI, And indeed, if one attentively confider the nature of the thing, 
one may fimd fufficient reahn to judge , that it cannot be otherwik ; for 
there eruptions, whether of fire, or fimoak, alwayes rayfing great quan- 
tities of Earth before them, muft neceirarily, by the fall of thofc pu t s  
on either Gde, raifk very confiderable 'heaps. 

Now, both from the figures of them, and from feveral other cir- 
Cumfiancesj thefe pits in the.  Moon feem to have been enerated 

cam of the Earth are made. For firit, it is not improbable, but that 
the fibfiance of the Moon may be very much like thatof our Earth, 
that is, may confill of an earthy, randy, or rocky fubltance, in feveral of 
its ruperficial parts, which parts being agitated, undermin'd, or heav'd 
up, by eruptions of Vapours, may naturally be thrown into the Came 
kind of figured holes, as the fmall duit, or powder of Alabafier. Next, 
it is not improbable, but that there may be generated, within the body 
of the Moon, divers fuch kind of internal fires and hears, asmay pro- 
duce fuch Exhalations j for tince we can plainly enough dikover with a 
T e l e j q e ,  that there are multitudes of hch  kind .of eruptions in the 
body of the Sun it fe16 which is accounted the moil noble Etherial bo- 
d y ,  certainly we need not be much rcandaliz'd at  fuch kind of altera- 
tions, or corruptions, in the body of this lower and lefi confiderable 
part of the univerfe, the Moon, which is only fecundnry, or attendant, 
on the bigger, and more confiderable body oE the Earth. Thirdly, 'tis 
not unlikely, but that fuppoling fuch a randy or mouldring fubltance tO 

be 

much qfrer the fame manner that the holes inAlabaiter, an f the W- 
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be there found, and fiippofing a l h  a poability of the generation of the 
internal elaJZicaZ body ( whether you will call it air or vapours ) ’tis 
not unlikely, I Tay, but that there is in the Moon a principle of gtikitn- 
tion, fuch as: in the Eartjl. And to make this probable, I think, we need 
no better Argumenr, then the roundnefi, or globular Figure of the bor 
dy of the Moon it Glf, which we may perceive very plainly by t h e n -  
l@uFe, to be ( bating the h a l l  inequality of the Hills and Vales in it, 
which are all of them likcwiie fhap’d, or levelled, as it were, to anher 
to the center of. the Moons body ) perfealy af a Sphzrical figute, that 
is, all the parts of it are fo rang’d (bating the comparitively fmall mg- 
gednefs of the Hills and’ Dales ) that the outmoft bounds of them are 
equally diitant from the Center of the Moon, and conkquentl$, it is 
exceedingly probable alfo, that they are c uidiftaht from the Center of 

are ToexattIy ihap’d, according as they fhould be, fiippofing it had a 
gravitating principle ‘as the Earth has, that even the figure of thofe 
parts themklves is of fufficient efficacy to make the gravitatiob, and the 
other two fuppofitions probable : fo that the other i’uppoiitions way be 
rather prov’d by this confiderable Circumfiance, or Obfervation, then 
this fuppos’d Explication can by them j for he that ha l l  attentively 
obkrve with an excellent Teh$oje, how all the Circumfitances, notable in 
the fiape of the hperficial parts, are, as it were, exaaly zldapted tc j  
filit with fuch a principle,will,if he well confiders the’ufual method of&- 
tLlre in its other proceedings,find abundant argument to believe itto have 
really there alfo iiich a principlej for I could never obferve,among d l  the 
mountainous or prominent parts of the Moon ( whereofthere is a huge 
variety 1 that any one part of it was plac’d in fuch il manner,that if there 
filould be a ravitating, or attraQin J principle in the body of the Moon, 
it would ma f e that part to fall, or \e mov’d O u t  of its vifible poiture. 
Next, tlle fhape and pofition of the parts is fuch, that they all feem put 
into thofe very ihapes they are in by a gravitating power : For firfi,there 
are but very few clifis, or very fieep declivities in the a f c m  of there 
Mountains j for befides thok Mountains, which are by Hevehs  call’d the 
Apennine Mountains, and fome other, which feem to border on the Seas 
of the Moon, and thofe only upon one fide, asis common alfoin th& 
Hills that are here on the Earth; there are very few that feeem to have 
veryfieep afcents, but, for the moit.part, they are made ver round, 
and much refemble the make of the Hills and Mountains 91g of the 
Earth ; this may be partly perceived by the Hills incornpafling this Vale, 
which I have here defcrib’d j and as on the Earth alfo, the middlemofi 
of thekHills feems the highefi, fo is it obvious alb,  through a qood Te- 
Z$upe, in thofe of the Moon j the Vales alfo in many are n&h ihap’d 
like thofe of the Earth, and I am apt to think, that could we look upon 
the Earth from the Moon, with a good TelGope, we might eafily enough 
perceive its hrface to be very much like that of the Moon, 

Now whereas in this fmall draught, (as there would be multitudes j f  
the whole Moon were drawn after this manner) thew are kvcral little 

‘ 

gravitation ; and indeed, the figure of the 3 uperficial parts of the Mooa 

T:bullitions, 
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have feveral times alro obferv'd, in the furface of Ala E aiter To ordered, 

Ebullitions, or Difhes, even in the Vales themfelves,and in the incornpar- 
fing Willsalfo ; this will, &om this fuppofition, {which I have, I think, up- 
on very good reafon taken) be exceeding edily ex licable j for, as I 

as I befote ddcrib'd, To may the later eruptions of vapours be even in the 
middle, or on the edges of the former j and other fucceeding there alib 
in time may be in the middle or edges of there, &E. of which there are 
fnfiarices enough in dives parts of the body of the Moon, and by a 
bo ling got of Alabafter will be fuhciently cxcrnplifi'd, 

$0 conclude therefore, it being very probable, that the M m  has a 
principle of gravitation , it affords an excellent diitinguithing In fiance 
in the fearch after the caufe of gravitation, or attraeion, to hint, that it 
does not depend upon the diurnal or turbinated motion of the Earth, as 
Come have fomewhat inconiiderately fuppofed and qffirmed it to do ; for 
if the Moon+has an attraQive principle, whereby it is not only ihap'd 
round, but does firmly contain and hold all its parts united, though 
many of them ken as loo& as the find on the Earth, and that the Moon 
is not mov'd about its Center j then certainly the turbination cannot be 
the caufe of the attraaion of the Earth; and therefore fame other 
.principie muit be thought of, that will agree with all the kcundary as 
well as primary Planets. Bug this, I confefs, is but a probability, and 
nota demonfiration, which (from any Obiervation yet made) it fiems 
hardly capable of, though how fuccefiful future indeavours (promoted 
by the meliorating of Glaffes, and obkrving particular circumfiances) 
may be in this, or any other, kind, muit be with patience expc8ed. 

F l N I S .  
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