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New Expeiiments

Concerning the Relation between Light and Air (im Shining wood
and Fifb)s made by the Honourable ROBERT BOYLE , and
by him addrcﬁd from Oxford to the Publifher, a#d [o commun:-
tated to the Royal Society.

SIR, :

=0 p;rform now the promife I made you the other day, I mufF avquaint yors
T with what will perbaps fomewhat furprife you, by giving you an Accosint
df what 1 tried on Tuefday mghr laft (Ottob. 29:1667.) and therwoor three
following nights, about the Relation between Air and Light, as this is to be found
in fome Bodjes. '

The occafion of thcfe Trials wks this ;. Having, as-you kaow, long fince made
[ome Notes, chiefly Hiftorical, upon particular Qualities, and firnding Light o
be (haw juftly, Tnow difpute.nat ) reckon’d by the generality of Philofophers among
Qualities, I handled rogether what Obfervations 1 had cither made by my felf, or
received from: fome ?ngc'zgiap»f Travellers (towhom I recomnended my Enquirses )
about Shining- Bodigs 3 and had ‘alfo prepared feveral Trials about them, to be
made when 1 [bould bave opportunity, and requifite Inflrmments vo put them in
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prattice, which, asto fome of tthE defigned Experiments, have been long denied’
me. But having at length got hither one of my littleEngines, and baving alfo
procured, after much enquiry, a fem fmall pieces of Shining Wood, 1 began on
the day abovementigned to try with them an Experiment I fonnd in my Lift.
And though the main Experiment be but one, I intended to fet down what oc-
cury’d to me abont it but as feveral Phenomena of it; yet finding it requifite to
acquaint you with fome Tryals that are not fo properly Parts of it, I fhall for di-
Sinttion fake propofe them as feveral Experimenss; the Narratives whereof
are taken, for the moft part, verbatim out of the Notes I fet down for myown ufe,
when the things to be regiftred werefrefblydone.  Which Advertifement I give
you, both to excufe the carelefnefs of the Style, and toinduce you not to diféruft 4
- Narrativethat was made only ro ferve my Memory, nor an Hypothelis.

Experiment 1.

£37 O try whether or no a piece of $hining Wood , being put

into a Recesver of our Preumatick Engine, would, upon the
withdrawing and readmitting of the A’», fuffer [uch changes,
as [ have ofien oblerved a Live Coal, placed there, to do; ha-
ving at length procured a piece of [uch Wood, about the bignefs
of a Groat or lefs, that gave a vivid Light (for rotten Wood), we
put itinto a middle-fized Recesver, {0 as it was kept from touch-
ing the Cement; and the Pump being fet a work, we obferved
not, during the five or fix firft Exfuctions of the Air, that the
{plendour of the included #wd was manifeftly leflened (chough
it never was at all increafled); but about the feventh fuck, it
feemed to grow a little moredim, and afterwards an(wered our
expectation, by lofing of its Light more and more, as the Air
was {hill further pumped out ; till at length about the zewzh Ex-
fuction (though by the removalof the Candles out of the Room,
and by black Cloaths and Hats we made the place as darkas we
could, yet) we could not perceive any Light at all to proceed
from the Wood. '

Experiment 1L

VVHerefor‘e we let in the outward Air by degrees, and had
the pleafure to fee the feemingly extinguifhe Light re-
vive fo faft and perfeétly, that it looked to us all almoft like a
lictle flath of Lightning, and the {plendour of the Wood &m]ljed

rather
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rather greater, than at all lefs, than before it was put into the
Recesver. But partly for greater certainty,and partly to enjoy fo
delightful a {peGacle, we repeated the Experiment with the like
fuccefs as at fifft. Wherefore being defirous to fee how foon
thefe Changes might be produced, we included the Wood'in a
very fmall Receiver of clear Gla's, and found; That in this the
Light would begin to grow faint at the fzcond, or at leaft at the
third Ex{ution of the Air, and at the fixth or feventh would
quite difappéar. And we found by a Minute-Warch, that the
fending the Candles out of the Room, the pumping out the Air
*till the Wood would fhine no more, the readmitting of the Air
(upon which it would in a trice recover its Light) and the fen-
ding in for the Candles to confult the Watch, did in all take up
but fix Minutes. '
Experiment 111
He forementioned Experiment, without taking notice

T how long it lafted, being reiterated twice in this new Re-
ceiver, we had a defire to fee, whether this leminonfuefs of our
Wood would more refemble a Coal, or the Life of a perfect Ani-
mal, in being totally and finally extinguifht, in cafe the Air were
kept from it a few minutes, or elfethe Life of 77fects, whichin
our exhaufted Receiver Thad obfervedtolofe all appearance of its
continujng; and that for a much longertime than a few minutes,
and yet afterwards, upon the reftitution of Air, to recover pre-
fently,ahd thew manifeit figns of Life & W herefore having ex--
haufted the Recesver,"till the Wood quite difappeared, we ftayed
fomewhat above a quarterofan hour in the dark,without percei+
ving that the Wood had regained any thing of Light, thiough
about the end-of this time we madc the place about it as darkas
we could 5 and then ir being too late at night to protrad: the
Experiment, welet in the Air, upon whofe admiffion the Wood
prefently recovered Light enough to be'confpicuous-at a di-
ttance, though it feemed to me fomewhat lefs vivid than before 5
which yet may beeither a' weaknels in my fight, or an effeét of
the fteams of the Cement; unfriendly perhaps to the Luminouf
nels of the Wood.

Thus far we procecded yeffer-night , to which we this Night added thef¢

-Obfervations. _ :
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We put in a piece of Wood bigger than the former (this be-
ing above an inch long) and that thone very vigoroufly. And
haying by a few [ucks quite defrived it of Light,we left it in the
exfraulted Recesver for full half an hour, and then cominginto
the dark Room again, we found all had not coptinued fo ftanch,
but that fome {mall porticn of Air had infinuated it felf into the
Receiver,  This we concluded to be but a fmall portion.of Air,
becaule the Wood was but vifible toan attentive Eye.  And yet,
that it was really fome Air, which was gotin, that caufed the
lictle glimmering light,which we perceived,msy appear by this,
that it did prefently (as we expected) vapifh at he firft or fe-
cond fuck ; and then the Air being let into the dark Receiver,
the included Wood prefently fhone again as before, though I
fulpected, 1 dilcerned fome little diminution of its brightnefs 5
which yer, ’dill further Trials of the like kind, and for a longer
time, have been made, Idare not affirm. Before the Recesver was
fufliciently emptied at the beginning of the Experiment made
with this greater piece of Wood,a {iall Leak accidentally {prung,
which, letting in alictle Air, did fooner than we intended,recall
the almoft difappearing Light.

Experiment 1V.

THere is an Experiment of affinity with the former, which
we thought it not altogether impertinent to try 2 For ha-
ving oblerved on ‘another occafion, That fometimes the Opera-
tion,which the withdrawing the Air hath upon a Body included
in the Recerver, proves more cenfiderable fome ménntes ifter we
have cealed pumping, than mmediately after the exercife is left
off, Iimagined, that even in fuch cales, where the Light is mot
made wholly to difappear (though it be made almoft quite to
dofo) by the emptying of the Preamatical Glafs, the fuffering
the Body to remaina while there, though withoutany pumping
(unlefs now and then a very little to remove the Air, that mighg
have ftollenin in the mean time) theremaining Light of the Bo-
dy might probably be further impaired, if not reduced quite to
vanifh. To examine this conjecture, we put in a Body that wag
oot Wood, which had fome parts much more luminous than the

reft,
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relt; and havingdrawn out the Air, all the others difappeared,
and even the formerly brighter ones fhone but faintly, when the
Preumatical Glafs feemed to be exhaufted. But keeping thein-
cluded Body a while in that unfriendly place, we perceived the
parts, that had retained light, 20 grow more and more dim,fome
of them difappearing, and that, which was formerly the moft
confpicuous, being now but jult vifible to an attentive Eye, and
that [carce without difpute ; for if we had not known before-
hand, that a (hining matter had been included in the Receiver,
perhaps we fhould not have found itout. And he that had the
youngeft Eyes in the company could not at alldifcern it, (the Air
being let in, the Body began to fhine again.) But this being a
fingle Trial, which the latenefs of the night hinder’d us from
reiterating, is to be further profecuted, and in differing fubftans

ces, before much be built upon it.

_ Experiment V.
THe Rarefaétion or Expanfion of the Air having {o notable
an operation upon our fhining Wood, I thought it would
not be amifs to try, what the Compreffion of the Air would do to
it.  For which purpofe we included a piece of itin fucha little
Inftrument to compre(s, which you may remember to have been
deviled and propoled by Mr. Hook.  But though we impell’d the
Air forcibly enough into the Glafs, yet by reafon of the thick-
nefsrequifite in fuch Glafles, and theopacity thence arifing, we
were not able then to determine, whether or no any change was
made in the luminoufnefs of the Wood..

Which I thought the lefs ftrange, becaufe by fome Experi-
ments purpolely devifed (at one of whichI remember you were
prefent) I had long fince obferved, That even a great preflure
from a fluid Body, which preffeth more uniformly againft all the
parts, it toucheth of the confiftent Body, does work a farlefs
manifelt change even on foft or tender {ubftances,than one would
expect from the force wherewith it comprefleth.

And were it not, that one contrary oftentimes minds us of
another, I might have forgot, thatIhad diversthoughts about
finding fome good ways of Trying, whether any fuch change of

Texture might be difcover’d to be made in the thining Wood gy
the
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the ablence and return of the ambient Air, as might with any
probability have the lofs or recovery of the Woods fplendcur at-
tributed to it.. ForI had formerly (it I were not miftaken) found
by feveral circumitances, which I fhall not now ftay to name,
That a flight ({0 it be an appropriated) variation of. the Texture
of this Wood, and which may feem mainly to refpe the Pores
¢which perhaps oughtto beof adeterminate fhape and fize, and
filled with- a determinate matser) will have a great operation
upon.itsfplendour. AndI formerly found by other Trials, that
even confiltent Bodies, if foft ones, may have their Pores en-
larged and vitiated,and their bulk,and conlequently their texture
¢at leaft as to theirPores)manifeltly enough alter’d,by having the
Air withdrawn from about them (whereby the Aerial.Particles
within them were enabled to expand themfelves)and let in again,
whereby, asto [enle, they feemed pretty well reftored to theis
former ftate. But the fucce(s of my endeavours either with Adicro-
feopes (through which a vivid piece of Wood will thine by its.
own light)or otherwife, was not confiderable enough to deferve
a particular account, efpecially in this Paper, where I am not
to venture at matter of Theory.

Experiment VL.

THinking fit to try, Whether a (mall quantity of Air, with-
out being venilated or renewed, might not fuffice to
maintain this cold Fire, though it will not that of a Live Coal,
or a piece of Match, wg cauled a piece of fhining Wood to be
Hermetically fealed up in a pipe of clear and thin Glafs ; but
though carrying itinto the dark, we found it had quite loft its
light, yet imagining that that might proceed frqm its having
been overheated (being fealed up in a Pipe not long enough to
afford it a due diftance from the flame of the Lamp we employ’d
to.feal it) we cauled two orthree piecesof freth Wood, amoun-
ting all of them tothe length of .about two inches,to be feal’d up
in a {lender pipe between four or fiveinches in length; which be-
ing warily done,the- Wood retained its light very well,when the
Dperation was over; and afterwards. laying it by my bed-fide,
when the Candles, were carried away out of the Room, I %onﬁ;
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dered it 2 while before I went to fleep; and found it to fhine
vividly.

The next morning when Iawaked,though the Sun wasrifen,
yet forbearing to draw open the Curtains of my Bed *till I had
looked upon the fealed Glafs, which T had fenced with a piece
of Cloth held between it and the Window, my Eyes having
not yet been expofed to the day-light fince the darknels they had
been accuftomed to during the night, made me think the Wood
fhined brighter than ever. And this night, after ten of the
Clock, looking on it in adark place, it appeared luminous all
its length, though not fo much (o as in the morning.

_ The morning after, and the night after that, the fame Wood
did likewife manifeftly, chough not vigorouily fhine, efpecially
one piece,whofe light was much more vivid than the reft. And,
for ought I know, I might have oblerved them to fhine longer,
if one of the fealed ends of the Glafs had not been accidentally
broken.

Experiment V11,

WHilﬁ the former Trials were making, I was withing for

a good BolonianStone, totry whateffeét the withdraw-
ing of the Air would haveupon it. For though I knew it might
be objected, that the Experiments of Light performable in our
Engine, muft be made in the night, whereas the Bolonian Stone
gainsits light by being expoled to the Sun-beams, yet that Obje-
¢tion did not hinder my wifh, fince the better (ort of Bolvntan
Stones may be indued with a luminoufnefs by the flame of Fire,
or of large Candles. '

I alfo withed for fuch a fbining Diamond, asisnow in the hands
thatbeft deferve fuch a Rarity, our Royal Founder’s. For you may
remember, that in the Obfervations I made of that Stone, and
annexed to the conclufion of the Book of Colosurs, 1 thew how it
may [everal ways be brought to thine ; {o that by one or other of
thofe ways, elpecially that of external Heat, I'thought it very
likely I thould be able to make the light continue four or five mi-
nutes, which would be long enough totry in a very fmall Recei-
ver, exhaultible at a Suck or two, whether the withdrawing and
reftoring the Air would have any vifible Operationonit? I
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Fallo wifbt for (ome of the Glow-worms, with which Iformerly
made other Trials. For though I forgot not what operation the
withdrawing of the Air by our Engine is wont to have upon li-
ving Creatures; yet that made me not forbear my wifh, not only
becaule of the different etfe@ I have found the Engine to have on
Infedts in refpect of other Animals, but becaule I am not of the
opinion of thofe modern Writers, who will have the Light of
Glow-worms depend.altogether upon their Life, and end with it.
But being not-likely by my wifhes to procure any new {ubje¢t to
make trials on,I thought fit at leaft to do what wasin my power,
and accordingly (to gratifie them, who, I prelumed, would, if
prefent, propofe fucha Trial) caufed a piece of Zroz to be forged,
~ whole top was of the bignefls of a Nutmeg ; therelt being a ftem,
of an inch, or an inchand a half long, for which we provided a
little Candleftick of Tobaccopipe-clay, which would not yield
any fmoak to fill and darken the Recesver, Then having heated
the Jron red-hot, and placed’it in this Clay, (o.that the round part
was clearly protuberant, we convey’d it into the Receiver of white
Glafs, whichwas foplaced, as to keep thefides at as good a di-
ftance as we could from the Zrom,left the exceffive heat fhould (as
we much feared it would) break the Glals. Then fending away
the Candles,and making the Room dark,we haftily pumped out
the Air, but could not perceive the withdrawing of it had any
operation on the glowing 77». And though it continued fhining,
long enough to give us opportunity to pump out and let in the
Air three [eVer:ﬁ times, yet we could not obferve, that the Air
Bad any manifelt operation one way or other. For though upon
the withdrawing of the Air the Zro» grew dimimer and dimmer,
yet that I attributed to the cooling of it; and the rather, becaufe
having (to examine the conjecture) let in two or three rimes the
Air, when the Receiver had beed exhaufted, there appeared no
manifeft increafe of Light vpon fudden admiffion.of it,

Exfer'immt VIIIL

E , I Aving formerly in our Phyfico-Mechinical E}cperiments,
L about'the Sprinz of the Air, oblerved, That the Aif is thus:
far a Vehicle of Sound, thata Body but faintly founding, I:;eih%

| placed
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placed in our Receiver, gave a yet weaker found when the Air
was withdrawn from about it,than when the Receiver was full of
Air: I prelumed, fome curious perfons would, if they had been
prefent, defire to have a trial made, whether or no a {mall piece
of Shining Weod being [o included in the Receiver, as that the
pumping out of the Air fhould have no injurious operation tpon
the body of it,its Light would upon the withdrawing of the Air
be manifeftly diminifh’d. And this I was the lefs backward to try,
becaule (not to mention the Relation, which the former Experi-
ments {hew there may be in fome cafes between Light and Air)
it did not readily occur to my memory, that by any manifzf Ex-
periment (for I know, there are probable Reafons to proveit)it
appeared, that a Body more thin thap Air will or can tranfmit
Light, as well as other dzaphanows mediams. And thole modern
Atomifts, that think, thereisin our exhaufled Recesver very many
times more Pucanm than Body, would, I prefumed, be glad to be
fupplied with an’ Argument againft the Peripateticks, to thew,
Tﬁat the motion of Bodies, viz. the Corpulcles of Light, may
be freely made in 74cuo, and proceed without the affiftance of a
Vehicle.

 Wherefore having Hermetically fealed up a (mall piece of Shi-
ning wood in a {lender Pipe, and placed it ina fmall Receiver that
was likewife made of clear Glafs, we exhaufted it of Air,and af-
terwards let in again that which we had excluded. .But by nei-
ther of the Operations could we perceive any fenfible decre-
ment or encreafle of the Light of the Wood, though by that very
Obfervation it appeared,that the Glafs had been well {ealed,fince
otherwife the included Air would have got out of the Pipe into
the Receiver, and have left the Wood without Light.

Experiment 1X.

Had alfo a mind to try, both what degree of Rarefaction of the
Aiy would deprive the wwd of its [plendour in fuch and fuch
meafures,and whether or no the fe!f-fame Air, which,when rari-
fied, would not fuffer the Wood to thine, would, when reduced
to its former denfity, allow it to fhine as much as before.
This I propoled to do, by putting fome Shining Weed into a

Q4q clear
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clearand conveni,eﬁt‘lyﬂmiped Glafs, that the long Stem or Pipe
being fo far filled with Quickfilver, as that there might be about
half a (poonful pf Air left at the enclofed end where the wosd was
placed, it might be inverted into a little Glafs of Stagnant Quisk-
fitver, and therewith conveyed into a{lender Recerver, out of
which, as the 4ir {hould come to be pumped,tha¢ included in the
Glafs, which held the Wood, might be rarified, and afterwards
upon the admiffion of thé¢ outward 4#7(which muft impell up the
Quickfilver to its former height) might be reftored toits former
ftate: But when we came to make trial of this,we had no Recei-
ver conveniently fhaped that was {o clear and thin, asthat we
could fee the wwod fhine thronghboth the Glafles.  And though
we would for an Expedient have fubftituted a fine thin Bladder
wherein the Wood was to be put, and a convenient quantity of
Air {trongly tied up with it,yet for want of a Bladder fine enough -
for our turn,that Expedient alfo proved ufelefs to us. But being
defirous to'make what trial we could by the leaft unfit means we
had'in our power, we got an old, but thin Glafs, fealed at one
end,whofe thapé was pretty Cylindrical,and whofe bore was about
the bignefs of a man’s little finger,and whofe length was about a
foot or more. Into this Pipe,near the feal’d end,we put a piece of
Shining wood, wedged in with a piece of Cork to keep it from
falling 5 and having inverted the nofe of it into another {lender
Glafs, but not Cylindrical,wherein was pretty ftore of Qaickfilver,
we put them both into a long Receiver, fhaped almoft like a
Glafs Churn, and having pumped a while, that the Air included
in the Pipe expanding it [elf, might deprefs the Quickfilver, and
{6’'make efcapes into the Receiver aslong as we thoughe fit; we
then let in the outward Air, that the fagnant Quickfilver might
be impelled into the cavity of the Pipe now freed from much of
the Air, to the height requifite for our purpofe.

This done, we plied the Pump again, and obferved, That as
the Air in the Pipe did by its own Spréng expand it felf more
and more, and grow thinner and thinner,the Shining Wood grew
dimmer and'dimmer, till at length it ceafed to fhine, the inter-
nal 4ir being then got a-good way lower, than the furface of
the external Quickfilver ; whereupon opening the commerce be-
tween the cavity of theReceiver, and the dtmofphere, the Q‘l_xiick-

ilver
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filver was driven up again,and confequently,the4ir above it wag
reltored to its former denfity ; upon whtich, the rotzen wood alfo
recover’d its light. What the greateft Expanﬁon of this 4ir was,
we could nof cefrainly determine, becaufe the Expanfion raifed
the exzernal Quickfilver {o high, asto hinder us to fee and mea-
fure it. But we guefled, that the Air reached to about a foot or
more from the top of the Pipe to the furface of the Quickfilyer
near the bottomof it.  But when that rarified Air was impell’d
into its former dimenfions, we meafured it, and found, that the
upper part.of the Tube, unpofl::ft by the Quickflver, was about
three inches ; and the Wood being about an inch long, there re-
mained two inches or fomewhat better for the Air. But this
Experiment is to be repeated, when exacter Inftruments can be
procured. ,

Experiment X.

Y Hinking it fit to try, as well, Whether finking Fifb that
fhines be of the fame nature,as to Luminoulne(s,with »oz-

ten Wood that fhines too; as, whether the withdrawing of the
Air will extinguifh oreclipfe the Light of a confiderable #/k of
luminous matter, as in the Experiments hitherto made,we found
it would do to a fmal one: We took a Fifh that we had kept,
and‘caufed to be watched’till ‘twas almoft all over Luminous,
though much more in the Belly,and fome parts of the Head,than
ellewhere: And having fulpended him in a conveniently thaped
Receiver, we found him to give fo great alight, thar we {ufpected
beforehand, that the withdrawing of the Air would hardly have
its- full operation upon a Body, whole f#/k was confidcrable, as
well as its Zight very vivid, and which had many luminous parts
retired to a pretty diftance frorn the Air. ~ Accordingly having
exhaulted the Recesver as much as we were wont, it appeared in-
deed, efpecially towards the latter end of the operation, that the
abfence of the Air did confiderably leffen; and in fome places
eclipfe the light of thofe parts that fhone lefs firongly. But the
Belly appeared not much lefs luminous than before : W hercfore
fuppofing; that upon the turning of the Stop-cock,the Air coming
in much more haftily thaa it could be drawn out,we fhould have
the belt advantage to difcern, what intereft it had in the Lumi-
Qgqq 2 noulnefs
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noufhels of the Fifth, we readmitted it, and upon its ruthing in,
perceived the Light tobeas it were revived and encreafed ; thole
pares of the Fifh that were [carce vifible before, or fhone but
dimly, receiving prefently their former fplendour.

And not to leave unprofecuted the remaining part of the Ex-
periment, which was to try, W hether it was the X7»d of the Lu-
minous Body, or only the greasnefs of the Bulk, and the vividne[s
of Light, and,if I may (o {peak,the Tendcity of the fubltance it re-
fided in, that made-the difference between the Fifh and the #od ;
we put pare of the Fifh of another kind, that fhone much more
faintly than #haz hictherto {poken of, and but in fome places;
and by the withdrawing the 4ir, we made fome of the luminous
parts dilappear, and theothers fo dim, asfcarce to be dilcerned,
and yet both the one and the other regained their former light
upon the return of the Air.

And to purlue the Experiment a little further, weputin fuch
a piece of the firft Fith: as though it were bright, was yet but
thin, and not confiderably great, and upon pumping out the Air,
we found it, according to our expectation, quite eclipfed,though
it recovered its Light upon the Air’s r¢-entry.

FY\Hefe, Sir, are the Experiments I have lately made about Shining Bodies

L #n our Engine. = More I would have tried, notwithftanding the trouble we
Jound in managing the Engine in the dark , if rotten Wood bad not failed ws,and
if I were not in.a place, where Glafs-men’s Shops are not near o well furniflyd a4
the Stationers. : ‘

1 fcarce donbe, bnt thefe Experiments will occafion among the Virtuofi feve-
ral Queries and ConjeCtures, according to the differing Hypothefes and In-
quifitions, to which men are inclined. _And particularly’tis probable, that fome
will make ufe of this Difcour[e to conntenance their Opinion, T hat notwithffan-
ding the Coldnefs (at leaft as to fenfe ) of Fifhes and other Animals, there maybe
in the Heart and Blood & Vital kindof Fire, whichneeds Ajr, as well as thofe
Fires thar are fenfibly bot : Which may leffen the wonder, that Animals fhonld
not be ableto live when robbed of Air. ~_And if I had now time, I conld poffibly
furnifh you with fome other Ttrials, that f[eem much to favour the Comparifon,
though as o the opinion it felf of a Vital Flame, I fhall not now tell you my
thoughts about it. - "_And though not only the Cartefians will perhaps draw an Ar-

: gnment{romthe pajt Phenomena iz favonr of. their Theory of Light, but di-
vers others will difconr[e upon. them, and propofe further Queftions, and perhips
Enquiries fuitable to their [everal Hypothefes's yer I fhall content my [elf at pre-
fent to have faithfully delivered the Hiftorical part of ¢ hefe Apparencés,witlgut

’ making
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making, at leaft at thistime, any RefleStions on them. - And the rather indeed, be-
canfe 1 enjoyed fo little health when Iwas making the Experiments, that'twas
not fit for me to engage in Speculations, that wonld much exercife my thoughes,
which, I doubt, bave been more Lgmt{ﬁed, than my health hath been by the bare
Trials, which are moft feafonably made ar hours unfeafonable for one that s
not wel.

POSTSCRIPT

Sent by the fame Noble Author from the fame place
December 6. 166 7.

MT condition in point of health being not much improved fince

Iwrit to you in Q&ober laff, when 1 (ball have added, that 1
have not thefe five or [ix weeks been able to procure any Shining
Wood (except one fingle piece, swhich, though large, was [o ill-conds-
tion'd, that it afforded me but one Trial) youwill not, I hope, expelt,
that 1 [bould add much to the Experiments I formerly [ent you, about
the Relation’twixe Light and Air.  But however, fince the Subjel is
new and noble, and fince your curiofity about other matters has been fo
welcome and feful to the Virtuoll, 7 fball not decline evenon this oc-
cafion to comply with it, and the rather, becaufe Ihalf promifed you
fome Additionals 2 good while fince, and becanfe too, that though,
what 1 [ball acquaint you with, may [eem to be but a Confirmation of
twoor three of the former Experiments s yet, befides that tis of thems
which muft needed a Confirmation, thefe Trials will alfo 4fford fime
CircumfBances that will not, I think, be unwelcons,

Experiment X1

O examine then the Conjecture mentioned in the laft Ex-
periment, That the durablenefs of the Light in the Shi-

#ning Fib, in [pight of the withdrawing the Air, might proceed
in great part from the vividnefs of it, and the beauty of the mat-
ter it refided in, rather than from the Extent of the Luminous
Bedy, in comparifon of the fmall pieces of Shining wood, 1 hither-
to had made my Trials with; I put in the above mentioned
piece of Wood,whofe luminous Superficies might be perhaps ten

or twelve times as great as that which'the Eye faw at once of
the



(594
the furface of fuch fragments of Shining Woid; as I was wont to
employ: And though fome parts of this large swperficies (hined
vividly (for the light was ufually enough for rotten Wood,infe-
riour to that oftour Fifh) yet this great picce being put into a
convenient Recezver, was, upon the withdrawing of the Air,de-
prived.of Light, as the fmaller ones had been formerly 5 the re-
turning Air reftoring its Light to the one, as it had done to the
other.
, Experiment X11I.
UT this is not the chief thing I intended to acquaintyou
with, That being the fuccels of fome Trials; which we
made in profecution of thefe twa neighbouring Experiments,
In the fir/ of thefe I told you, I had been able to try but for
half an hour or a little more,, that a fbizing piece of Wood, depri-
ved inour Engine of Light, would yet retain a difpofition. to be
as it were rekindled upon the frefh accels of the Air. Where-
fore, though I could have withed to have made a further Trial
with the fame kind of Bodies, yet being able to procure none, 1
fubttituted in their room fmall pieces.of rotten Fifbh, that thone
fomeof them more faintly, and fome of them more vividly, in
reference to one another, but none as ftrongly as fome that I
could have employed 5 and having in a very /mall and clear Re-
sesver [0 far drawn off the Air, as to make the included Body dil-
appear, we fo ordered the matter, that we keptout the Air for
about 24 hours ; and therrallowing the Air to re;enter in a dark
place,and late at night, upon its firlt admittance the Fifb regain’d
is‘Light.
Experiment X111,

'His, compar’d with fome of my former Obfervations about
Putrefaction, put meupon a Trial, which, though it mif
carried, I fhall here make mention of, that in cale you, who are
better furnif’d with Glafes, think it worth while, you may get
reiterated by the Suciey’s Operator 5 confidering then,how great
an intereft Putrefaction hath inthe fbining of Fifbes, and Arr in
the Phanomena of Pusrefaction, 1thought it might be fomewhat
to the purpofe, to fake a Fifh that was, according to the com-
mon
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mon courfe I had obferved in Animals, not far from the ftate, ac
which it would begin to fhine; and having cutout a piece of it,
I cauled the reft to be hung up again in a Cellar, and the exfected
piece to be put into a {mall and tranlparent Recesver, that we
might obferve, if a day or two, or more, after the Fith in the
Celler thould begin to fhine,that in the exhaufted Recesver would
either alfo thine, or (becaule that [eemed not likely) would, not-
with{tanding the check, which the abfence of the Air might
be prefumed to give the Patrefaction, be found to fhine too,
either immediately upon the admiffion of ‘the Air, or not long
after it. '

But this Experiment, as I lately intimated, was osly defign’d
and attempted, not compleated ; the Recesver being (o thin, that
upon the exhauftion of the internal Air,the weight of the external
broke it 5 and we could ill [pare another of that kind from Trials,
we were more concerned to make : Notwith@tanding which, we
made one Trial more,which fucceeded no better than the former,
but mifcarried upon a quite differing accbunt, véz. becaufe nei-
ther the included piece of Fifh,nor the remaining,though it were
of the fame fort with the Fithes I ufually employed, would fhine
atall,though kept a pretty while beyond the ufual time,at which
fuch Fifhes were wont to grow luminous.

If this Experiment had [ucceeded, I had fome others to try in
profecution of it, which I fhall not now trouble you with the
mention of. But that this Par4graff may not be ufelefs to you,I’le
take this occafion to give you a couple of Advertifements,that may
relate not only to this Experiment, but alfo more generally to
thole, whether precedent or fubfequent, where fbining Fifb are
employed.

- Advertifement 1.

IN the fitlk place then, 1will not wndertake, that allthe Exper;-
ments you [ball make with rotten Fifh, [ball have juft the fame
fucce[s with thefe 1 have related.  For, as I elfewhere obferved, (in a
Dilcourle written parpofely onthat Subject) that the event of divers
other Experiments is #ot always certain, fo1have had occafion to ob-
ferve the like abous Shining of Fifhes. And, befides what I'lately took
notice of at the clofe of the tenth Experiment, I remember,that having

once
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once defigned to mske Obfervations about the Light of rotten Fifhes,
and-having inorder thereunto caufed 4 competent number of them fo
be bought, not one of them all would [bine, thongh they were bought by
the (ame perfon 1 was wont to employ, and hung up in the fame place
where 1 ufe to have them put; and kept not only’sill they began to
putrifie, but beyond the time that others ufed to continse to fbine ; al-
though & parcel of the [ame kind of Fifbes, bonght theweek before, and
another of the [ame kind, bought not many days after, (bined according
2o expectation. - What the reafon of this difappointment was, I could
not determine ; only I remember,that at the time,it happen’d,the wea-
ther was variable, and not without [ome days of Froft and Snow.  Nor
is this the oddef} Obfervation 1conld relate to you abont the uncertain
thining of Fithes, if Ethought it nece([ary toadd it inthisplace,

Advertifement 11,
N Otice maft alfo be taken in making Experiments with fhining

N\ Fith, that their luminoufne[s is not wont tocontinue very many
days. Wwhich Advertifement may be therefore nfeful, becanfe without
it we may be apt [ometimes to wmake Trials, that cannot be [oom enoygh
brought to an iffue 5 and [owe may miftake the lofs of Light in the Filb
10 be a deprivation of it canfed by the Experiment, which indeed is but
a ceffation according to the ufualcourfe of Nature.,

Experiment X1V,

I Koow not whether you will think it worth while to be told.of
a Trial that we made, to fave thofe Criticks a labour, thatelfe
might perhaps demand, why ‘twas not made. We put therefore
a piece of Shining Fifh into a wide-mouth’d Glafs, about half
filled with fair Water,and having placed this Glafs in a Recesver,
we exhaufted the Air for a good while, to oblerve, Whether,
when the preflure of the Aiy was removed,and yet (by reafon o
the Whater that did before keep the Air from immediately touch-
ing the Fifh) the Exhauftion of the Receiver did not deprive the
Fifh of that contac of Air, which it had loft before : Whether,
1fay, in this cafe the abfence of the Aiz would have the fame in-
fluence on the fhining Body,asinthe former Experiments ¢ '}f\nd

ere,
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here, as far as the numerous bubbles excited in the Water would
give us leave todifcern it (for they did,though not unexpectedly
fomewhat difturb the Experiment, which inconvenience we
might have prevented, if we had thought it worth while) we
could not perceive, thateither the ablence or return of the Air
had any great operation upon the Light of theimmerfed Body 5
which yet did not k:ep me from tntending to make a fomewhat.
like Trial with Shining Wood (when I can get any) faltened to the
lower part of a clear Glafs, and covered over, but not very deep,
with Quickfilver. Of which practice I (hall not now ftay to give
you.the Reafons, having ellewhere fully enough exprefled them.

And that this SeiZion may acquaint you with fomething be-
fides the (leemingly)inflignificant Experiment related in it, I {hall
here inform you (fince I perceive, I did nocin the firlt Papers I
fent you ) that though, when I formerly put together fome
Naotes about Luminous Bodies, I confined not my Oblervations
to one or two forts of Fifhes, yet the Experiments, fent youfince
OFober lalt, were all of them (except a Collateral one or two)
made with #hitings, which, among the Fithes, I have had occa-
fion to take notice of, is (except one fort that I cannot procure)
the fitteft for fuch Trials, and confequently fit to be named to
you, to facilitate your future cnes, in cafe you think it requifite
to make any upon fuch fubjeéts.

Experiment X V.

T He other of the two neighbouring Experiments I lately
mention’d (v7z. the ninth) I told you, when I fent it you,
needed a reiteration to confirm it, fince we had but once tried it
(and that without all the conveniency wedefired) that athining
Body, which upon the firft withdrawing the Air lofethach, bue
not allits Light,;may be deprived of the reft by continuing in that
unfriendly place, though the Air be no furthér exhaufted. To
proflecute therefore both the Experiments in one Trial, wetook
fomewhat late at night.a piece of rotten Fith,w hich we judged to
thine too ftrongly, to be quickly deprived of all its Light, and ha-
ving put.it into a [mall and cleay Recesver, we found (as we had
forefeen) that the Light was much impaired, but nothing near
Rrre fup-
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fuppreffed by the withdrawing of the Air. Wherefore having
removed the Recesver ‘into a convenient place, I cauled it to be
brought to me about midnight (after I was in Bed)and having by
clole drawing the Curtains, and other means, made the place
pretty dark, I perceived the included Body to continue to fhine
more vividly than on¢’ would have expected, (and, if I miftake
not, I faw it thining in the morning,whil(t it was dark ;) but the
night after, coming to look upon it again, its light appeared no
more : notwith{tanding which,I made a fhift to keep out the Air
about 24 hours longer, and fo after 48 hours in all, we opened
the Receiver in a dark place, and prelently upon the ingrels of
the Air were pleafingly faluted with {6 vivid an Apparition of
Light, that the included Body continued to fhine, when carried
into a Room; where there was both Fire and Candle, if it were
but by a Hat fcreen’d from the beams,

Being encouraged, as well as pleafed with this fuccels, we
forthwith exhaufted the Air once more out of the fame Receiver,
and having kept it about 4 hours longer, welookt upon it again
1n a dark place; and finding no appearance of Light, let the Air
inupon it, whereby it was made to fhine again, and that vigo-
roufly enough, {o that T had caufed the Receiver to be exhaulted
once mote, but that it being S##day night, I was unwilling to
{candalize any, by putting my Servants upon a laborious, and
not neceflary work.

The {uddenne(s, with which the included Body appeared to
be, as ’twere, rekindled upon the firft contact of the Air, revi-
ved 'in_me [ome [ufpicions I have had about the poflible caufes of
thele fborz-liv’d Apparitions of Light (for 11peak not now of resl
Lamps found in Tombs, for a reafon to be told you arnotker
time) which diiclofing themfelves upon mens coming in, and
conlequently letting in freth Air into Vaults, that had been very
long clofe, did foon after vanith.  Thefe thoughts, as I was fay-
ing, occurr’d to me upon what I had been relacing, by reafon of
the fudden operation of the frefh Air upon a Body, that buta
minute before dilclofed no light.  For though the Lights repor-
ted to have been feen in Caves, quickly difappeared, which that
of our Fifh did not ; yet that difference mighe poflibly proceed
fcom the Tenacity, or fome other difpofition of the matter,

' wherein
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wherein the luminoufnels of the Fifh refides: For I remembred
that I had more than once obferved a certain glimmering ana
fmall Light to be produced in a {ort of Bodies upon putting them
out of their former Reff, and taking them into the Air, which
fparks would vanith theml(elves [ometimes within one minute,
fometimes within a few minutes. But as thele thoughts were but
tranfient conjectures,(01 thall not extertain you any longer about
them,but rather contenting my felf with the hint already given tak
notice of what may be more certainly deduced from our Experi-
ment,which is, That the 4ir may have a much greater 7nzerff in
divers odd Phenomena of Nature,than we are hitherto aware of,
And for confirmation of our Experiment, I (hall add, that
having in another Receiver eclipfed a piece of Fifh, that {hone
when’twas putin more languidly than divers others that we had
tried, I kept it about three days and three nights in a Receiver,
which (Receiver) being fomewhat like another, at firlt fuggefted
to me, when I came to take it, fome fcruple, but afterwards,
upon further examination, concluded it to be the fame 5 where-
fore I opened it in the dark, and upon letting in the Air on
this Body, that fhined but faintly at firft, ivimmediately reco-
vered its fo long fupprefled Light 5 and having included another
piece that was yet more faint than this,when it was put into the
Receiver, I thought fit to try at once the Experiment hitherto
confirmed, and the Cosverfe of it.  And therefore having kept
this piece allo three days and three nights in the exbhanfed Glafs,
I let 1n the Air upon it, and notwithftanding the darknefs of the
place,nothing of Life was thereupon revived.. But this being lit-
tle other than T expected from a Body,that fhined fo faintly when
twas put into the Receiver, and had been kept therefolong, I
refolved to exercile my patience a while as well as my cu'ria%ty,
and try, Whether the Appulfe and Contact’ of the Air would
have that eperation after [ome time, thatit had not at iz ; and ac-
cordingly,after having waited 2 while,I obferved the Fifh to dif-
clofea Light, which though but dim, was manifeft enough; but
having confidered it forfome time, I had not leilure to watch,
whether ’twould increale, or how long ’twould continue.
Tkaow not, Sir,whether youare weary with reading,butIam
fure Tam quite tired with daking (6 manyExperiments upon oze
Rrr 2 Subject
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Subjeét; and therefore I fhall here conclude this Paper, as foon
as 1 have added this Confirmation,as well of what 1 laft related,
as of fomething ¢hat I oblerved before, That having included in
{mall Receivers two picces of rorten Whitings, whereof the one,
before it was put'in, fcarce fhone (o vividly,as did the other after
the Receiver was exhaufted ; and havingx ordered the matter fo,
that we were able to keep out the Air for fome days, at the end of
about 48 hours, we found, that the more ftrongly (hining Body
retained yet adeal of Light; but afterwards looking upon them
both ina dark'place, we could not perceive in either any thow of
Light. Wherefore having let in the Air into that Receiver,
whereiato the Body that at firlt (hined the faintlier had been put,
there did not enfue any glimmering of Light for a pretty while::
nay, upon the rufhing in of the Airinto the other Glals (then alfo
made acceflible to the Atmofphere) the Body that ac firlt fhone
fo ftrongly, and that continued to fhine (0 long,thewed no glim-
mering of Light, Butbeing refolved to expect the iffue a while
longer, our patience was rewarded within lefs than a quarter of
an hour with the fight of a manifeft light in the Body laft nam’d,
and a while after the other al{o became vifible, but by a Light ve-
rydim. The more luminous of thefe Bodies I obferved to retain
fome Light 24 hours after ; and the hitherto recited Experiment
had this peculiar Circumftance in it, That the two Receivers
* bt method  Were uninterruptedly kept exhaufted no lefs than

the moble Au- 4 days, and asmany nights*,

thor of thefe 4 ¢ays, ymg

Experiments ufed in kreping out the Air for fo long- 4 time will probably be made known e're
long by bimfelf.

An Account of two Books.

I. PARTHOLOGIEA CEREBRI ¢ NERVOSI GENERIS
SPECIMEN : Iz quo agitur de¢ MORBIS CONVULSIVIS
¢ SCORBUTO, fudic THOMAE WILLIS, 24.D.

WH at this excellent Author formerly promifed of the whole
Pathology of Brain and Nerves, he gives in this Book 2
very confiderable Specimen of. The knowledge of the Dileafes
which ufe to affe@ thele parts, is efteemed very difficult and in-
tricate, and particularly the true caules of Comvalfions are of a
very deep fearch. For the clearing them up, this Author Phi-

lofophifeth



