Some Experiments made in the Aiv pump upon Plants, together with
a way of taking exhasfled Receivers away from of the [aid Ene
gin 2 Tryed by the [ame Perfons mention'd in Numb, 119. wviz.
Monfiesr Hugens and M. Papin,

Took one day a fmall Recipient fhaped like that, defcribed for-
§ merly *, and inftead of an Iron wire,[ paffed into | See Nomb
the little holea fprig of a known Plant, which was ;,9?:“‘&2_'
Basnlme,{o asthat the Top of the plant was within the
Recipient, and the Roots without.  Then I clofed thereft of the
hole with cement, that fo I might keep it voida good while : But
becaufe I was not willing, that it fhould embarafs the Engin, *twas
neceffary to find ameans of taking itaway when exhaufted. For
that purpofe [ ufed the fo!lowing method, which is very fure and
very commodious, and which hath ferved me for many other Ex-
periments hereafter to be related.

‘The method was this: I caufed the edges of the wide Orifice
of my Recipient to be well ground, fo as that being applyed, it
every where touched the Glafs-plate, which had aifo been very
fmoothly ground to ferve for a coverto the fames and I fpread a
piece of Lambskin wetted over the faid plate, and having thus
applyed it to the Engin, I put my Recipientoverit: But in one
place there was a Hail-fhot of lead,which kept the Receiver from
being exa@tly applied to its cover, that fo the Air might more
freely get out.  And having afterwards whelmed another great
Receiver overall, I canfed the Pump to be plyed. All being
well evacuazed, Ifhook the Engin fo as that the little Receiver
fe!l oft from the Hail-fhot,and ftood every where clofe to the skin,
expanded over the cover of the Glafs-plate.  Then I had no more
to do bu: to fuffer the Air to re-enter into the great Receiver, and
this Air prefling upon the little one, kept it fo clofely faften’d
to its cover, that it was impoflible for meto fever them. And [
am affured, that the Air entersnot into the finall Receiver , when
’tis thus applyed upon the skins for I have ofien put Gages in
them, which alwaies keptat the fame height, although the Air was
permitted to repafs into the greatReceiver.  You might alio let
alone the puttingunder of the Hail-fhot to keep up the little Re-
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apient, becaufe the Air by its Spring would lifeic up fufficien:-
Iy 5 but then the vacsum would not be fo perfedly made.

When I had thus taken away my little emptied Receiver,with
the Plan:, half fh it up therein; I put the whole into a- great Glafs
filied with water , the Root being downwards; and I faw, that
there were formed little water-drops upon the leaves that were
invacwo. I left it ten daies in this condition, and during that
time there was entred about two fpoonfuls of water in the Recei-
ver, and in all appearance this water had prefled through the
Plant, Yetthere appear’d no more any drops vpon the leaves;
but that might very well come from the groffer excrementitious
matter that is in the water, which had ftopp’d the Con-:
duits.

After this, to know whetherany Air had been form’d there, I
replaced the Receiver upon the Engin, and having whelmed a big-
geroverit, 1 faw there was but very little: Air form’d in the
fimallone, becaufe the great Recipient was almotft all empty be-
fore the Air included in the little one could lift it up.  Yet at
Jaft it-did raife it, and I enclined the Engin, to the end that the
little Receiver might not be applied to its cover when I fhould
let the Air re-enter ; and after this manner both rh Recipients
were filled in the fame time. Then I 'ockea upcy the leaves of
the Plant. They werenot withered, though they were not grown 3
only the leaves had in the middle a lirtle changed their colour, and.
had a finell fomewhat fowrifh 5 but the next mornizng the plant was
quite fpoiled, Wemay believe thatthe preffure of the Air had
made the water enter into this plant with fo greata viclence, that
thereby it had, as’twere, mortified the parts, efpecially in the
middle where the leaves were moft tender ; but this water ftill
kept the leaves extended, and fo they withered not ; but, when
the Air came toaét upon them, the parts of the Plant that had. fo
much fuffer*d were foon corrupted by it.  For *tis very proba-
ble, as well by this Experiment, as by others hereafter to be

mention’d, that the Airis a Diffolvent which corrup.
¥ See the Mi--terhy Bodies *.

crography ‘ . .y .-
b, This beingdone, I made the Experiment the other
way, that is, withthe Leaves in the Air, and the
Roots in a botile of water that was in wacuo 5 and immediately
1 faw Air-bubhles iffuing out at the end of the tail in vacus. = Af-
ter
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ter this, ] put water upon the leaves, to fee whether this Air
came from thence, and’| faw indeed foon after, that thefe bubbies
began to ceafe; and having taken away the water wherein the
leaves were, I faw that the bubblesbeganagain te iffic out at the
tail asbefore : And I faw them flil/ come out 24 hours after, but
in little quantity ; and at length they quite ceafed.  During thefe
24 hours the Roots did lengthen about four !ines, that is, one
third of an Inch; whichisalittle lefs than they ordinarily doin
the Air.

I kept the Plant in this condition for four daies upor the Engin,
and took care fromtime to time to draw out the Air tkat entred
into it by the leaves ; and then itbeganto wither , and the Roots
fhot no more.

Another time I put two twigsof Bamlme, each into aVialfull
of water, and at the end of five daies, when J faw maniieftly thae
they both fhot Roots, [inciuded in the wacsam that of the two
which had the longeft roots, without taking it out of its Vial,
At the end of three daies, obferving that it was wither'd in vacwo,
f took it out, and changed the Vials of the twiggs, to fee, whether
that which had remain’d in the 4ir , and did thrive very well in
common water, wouid aifo thrive in water freed of Air; and
whether that which was wither’d in wvacno, would revive in the
common waterand in Air.  Four days after I found the twigg
‘that had been in wacwo quite fpoiled, and the other ftill verdant,
but not thriving ; and l obfervid, that it did not begin to fhoot
in the water freed of Air till ten daies afier it had been put
in,

This Experiment drew another after it, to krow, whether
the water purged of Air were lefs fit than common wazer to meke
plants vegetate.  For thisend I took two Vials full, the one of
water purged , the other of common water, and having put a
twiggof Banime ineach, 1left themboth in tte Air. 1 fouad .
that the twigg in the common watrer fhot at the end of fix daies
and in water purged fhot this time neither but ten daies
after it had beer put in,

I repeated this Experiment cnce more, -and I wasmuch furpris
zed to fee, that the twigg in the water freed of Air begun this time
to fhoot the third day, and the other inthe  common water, ftill
thefixthday. But this was remarizable hecein, that the twigg ia
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tae water purged fhot not more but one root which grew very
Jorg, and on the ninthday only it begana littie to fhoot another,
which lengthen’d but one line in two daies, whereas the twigg in
the common water had thennine or ten roots, which were all
very long, having alwaies lengthen’d five lines or more in a
day.

Although this Experiment appear’d at firft contrary to the
precedent , yet it {till confirmed che firft thought, to wit, that
~ the Air whichismixed incommon water ferves for vegetation,
confidering the little root which the twigg fhot inthe water cean-
fed of Air. Meantime I do not believe , it will be eafie to
know the particuiar reafon, whichmade the firft root fhoor fo
~ {oon.

After thisy I made fome Experiments upon barder Plants. One
day I put a green pieceof Sallow-wood, partinthe Air and part
inwacao, after the manner above defcribed. I put into water
that part which was in the Air, and the water prefently began to
mount and to pafs through the middlie of the wood, and unceffant-
ly fornrd bubbles in the Receiver. Thele bubbles continued
thus for the fpace of 24 hours; and certainly it was the water ,
which paffing thorow the wocd was in partchanged into Air. For,
1 made the fame Experiment witha piece of Buffe , and the water
mounted alfo and paffed through it, but it formed no bubbles,
Meantime, if therebe Valvesin wood, they muft needs be unable
to refift the pretfure of the Airy for I bave noted in Sallow, as
well as in Elm, that the water paffes through them with the fame
facility what end {oever you put inwacs#o.

One daya'fo I puttheupperendof a little Elm-branch in the
vacuum, and the lowerend in the ‘Air.  Thislowerend [ drench-
ed in water, as I had done the Roots of Baulme in the firftof thefe
Experiments : But it was a whole hour before there appear'd a-
ny drep of water upon the E/m-leaves in vasus, whereas upon the
Banlme-lcaves the drops appear'd prefently. The caufe of which
may be the hardnefs of E/m-wood. But I know not, why water
vafling through wosd forms bubbles, and in pafling through lesves
forms nothing but drops.

I made alfo the Experiment the other way, that is, the Leaves
in the water without the Recipient,and the lower end of the branch
in wacno, and [ faw, that there pafied nothing for two hours times
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infomuch that I cut a little of theupper end of the brarich which
was very tender, and then indeed I faw a little moifture eppear at
the end that was in'4cwo, but that enough only to forin one drop;
and there appear'd no bubble of Air. Then I cut the branch
yet a little lower, and then there was form’d cne drop of water
at the end that was inwacno, butitfell not, And having cut the
branch yet a little more, the drop of water fell down in vacwo.
This fhews, that they wererot the walves of the plant that hips
dred the water from paffing whil{ the branch was entire ; but ra-
ther that it was the great tendernefs of the leaves, fuffering them-
felves to becomprefs'd by the preffure of the Air, and that fo the
water could not infinuate it felf between their parts.

dn Acceunt of [sme Pooks :

1. Brancifci Willughbeii de Middleton Armigeri, ¢ Reg. Societate ,
ORNITHOLOGI/E Libri tres; in quibus Aves cmnes haite-
nus cognite, in methodum naturis [uss convenientem redaite , - accu-
raté deferibuntnr 3 Delcriptiones leontbus elegantiffimes & Vivas
vum Avinm fimillimss, ari incifis | illuftrantur 2 Totum opus ve-
cognovity digeffit, (upplevit Joh.Rajus, pariter ¢ Soc R, Sumptus
in Chalcographos fecit llnftrif], D. EMMa wILLUGHBY,
widua, Londini, Impenfis Tob, Martyn, Tipegraphi Soc. Reg'a,
ad infizne Campane in Cemeterio D. Pauli, 1676, infol.

S the perfon, that hath review’d, methodized and fupplied
this Work, Mr,Fobn Ray, hath given to the worthy and learned
Author thereof his juft Elogy inthe Preface; fo we cannot but
very thankfully acknowledge not only the Indufiry, Care and Ac-
curacy of the faid perfon in digefting ang! perfe@irg it,butalfo the
Bounty of that Excellent Lady, the Anthors Reli& Widow , en-
riching the fame with fo vafta Number of Elegant and Coftly Fi-
gures ; whereby She hath indeed immortalifed Herfzf as well as
her Deferving Confort, and manifelted to the Waorld, that in 2
time when many ftain their lives by unworthy pleafures, fhe Lnew
how to adorn hers by the exercife of Irgenvity ard Vertue: Jn
the doing of which,as fhe hath put a luftre upon herfelf, that makes
her outfhine many of her Sex ; fofhe hath raifed in Us very greas
hopes,that fhe wil! continue the fame noblerefs in the puklicaticn-
of thereft of the Hiffory of Animals, mention’d inthe Preface.
Having



