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An Extrafl of Letters from Dr. John Wallis to the Publifper,
1672 Sept.26.&c. concerning the Sufpenfion of Quick fiiver
well purged of Air, much higher than the ordinary Standard
in the Torricelliam Experiment.

SIR,

Amnot forry to find , ioyour Tranfatlion:s for the lalt

Month,(which 1 have newly received,) that M. Hugens,
an Iogenious and Inquifitive perfon, doth endeavour to
give a Reafonof that Odd phenomenon in the Torricellian
Experiment(obferv'd by my Lord Brouncker,and Mr. Boyle,
many years fince,in purfuance of an Order of the R.Society
to that purpofe,) of which I give an account in my Treatife
De Motn Cap.14.Schol.prop.13. The Phenomenon is this :

Whereas in the Tcrricellian Experiment,the Quickfilver
contain’d in the Inverted Tube, how long foever, whofe ¢-
pen orifice C, is immerged in {tagnant Quickfilver, does
ufually fall down to the height of about 29. inches above
the furface of the ftagnant Quickfilver AB, and therere-
mains fufpended,as at I: If the Quickfilver be well cleans’d
from Air, it has beed found to (tand top-full, much higher,
even to the height of 75. inches (and how much higher it
may ftand, we canpot tell 5) but upon the admiffion of the
leQt Air, or a concuflion of the Tube, it falls down to the
ufual ftandard.

Two Reafons I did there hint (though not perfeitly fa-
ticfied in either:) The one,of my own,concerning the Spring
of the Air, peceflary to put Heavy bodies in motion, oot
impell’d by any other force: The other,of my L.Brouncker,
that there might be in the Air yeta greater Weight or Pref-
fure thanis neceflary for the height of 29 inches, in cafe
there be nothing but the bare weight of Quickfilver to be
fupported.

I find, Monficur Hugens to fall in with thatof my Lord
Brouncker, {ave that what we comprehend under the name
of Air, hecalls a- more fubtile Matter : which alters not th:
Cafe at all, but only the Name,
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By 4Air, 1 fiud,Mr.Hobbes would fometimes(as in Dialogus
Phyficws p. 4. ) have us underftand a pure £ther , or (as his
words are) derem ab omni Terre Aqueqscffiuviis purum qualis
putatur effe Zther; to which, I fuppole, anfwers the Materia
Jubtilis of Des-Cartes, and Monf Hugens his more fubtile Adas-
ter than 4ir. Oathe otherhand, M.fugens here, by 4ir,
feems tounderftand that feculent matter arifing from thofe
the Earths and Waters Effluvia,which are intermingled with
this fubtile Matter. We mean by 4dir , the Aggregate of both
thefe, or whatever elfe makes up that Heterogeneows Fluid
wherein we breath, commonly called 4ir; the purer part
of which is Mr.Hobbes’s Air y and the feculent of it is Mon-
fieur Hugens's Air,

And therefore, where I {peak of Zacwity caus’d by the
Torricellian Experiment, or fuch other ways, I do exprefly
caution (‘De Motu €.14. and Hobb. Heaut. p. 152. and elfe-
where,) not to be underltood as affirming 4bfo/ute vacuity
(which whether or no there be, orcan bein nature, 1 lift
not to difpute 5) but at leaft an Abfence of that Heteroge-
neows mixture whichwe call Air, fuch as that is wherein we
brearh; without difputing againft the purus Zther of Mr,
Hobbes , or the Materia fubtilis of Des-Cartes or M.Hugens s
as not neceflary to the Inquiriesin hand.

To the Preffure of this Purer matter (which they fup-
pofe fo fubtile , asto penetrate the Mercary, Marble, and
Glafsit felf,) they adfcribe the Sufpenfion of the Quick-
filver to fo greatan height. And my Lord Brounckeria par-
ticulary while that Piece of mine wasunder the Prefs, had
a defign (asHe then fignifiedto me) of profecuting the
Experiment (as Monfieur Higens does now advife,) to fee if
he could bring it to fome Determination (of which I mighe
there have given an account, if it could have been dift
patcht time enough;) what were the utmoft height at which
¥ might be thus made to ftand; thereby to determine the
preffare of this Purer matter, asthatof the Common Air
isdetermin’d by the Torricellian Experiment. But his lei-
fore nct then ferving, 1 anly gave that brief accountof his
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Notion, as itis there inferted : And, whether he have fince
had leifure, amid(} a great prefs of other bufinefs, to purfue
it, I am not certain,

‘Now, though 1 would not wholly exclude this, if fuch
fhall be found tobe (butonly fufpend my Affent till it be
evinced ;) yet {urely there muft be fomewhat more init
thanthat of this Subtile matter, tofolve the Phenomenon,
notwith{tanding the two Experiments now alledged by
M.Hugees io favour of it. For, if this Matter be fo fubtile
asto prefs, through the top of the Glafs, upon the Quick-
filver (and confequently through the upper upon the nea-
ther of the two-Marbles,) as is acknowledged 5 (and with-
out which it is no more able to precipitate the Quickfilver
while impure, and whenit isin part {fubfided, than whenit
is pure, and the Tube top-full :) I donot fee, why it fhould
not balance it felf (above andbelow ) in the fame maaner
as Common Air would do, if the Tube were pervious to
it ac both ends, and the Quickfilver, by the preponderance
of itsown weight, fall prefently.

And the Anfwer, That, though the Glafs be penetrated
by it, yet not in fo copious a manner as where no Glafsis 5
doth not, to me, folve the difficulty :* Becaufe the famz ob-
ftacle doth jult in the fame manner remain, when the Tube
isin part emptied; and,when the Quickfilver is un-purged:
the poresof the Glafs not being, by either of thofe, made
more open or more pervious. And if we fuppofe the Sub-
tile matter by percolation to be ftrain’d through, with
fome difficulty,(as Air or Water would be through a cloth,)
this might poffibly caufe the Quickfilver, when it does
fink, to fink gradually 5 but not (as we feeity) fuddenly to
fall to the height of 29 Inches; asfromD to L

The Connexion or Cohzfion of the parts of Quickfilver,
either each to other, or to the fides of the Glafs, which
Mr.Hugens fuppofeth to require for their feparation a great-
er force, thanis in thefe percolated particles till they have
room made for them to combine 5 fecmsto me the lefscon-
fiderable, becaufe it is not fo necefiary to feparate tfhem
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from each other, {ince that they may un-feparated {lide
down by the fides of the Glafs 5 to which, it is well known,
and vifible to theeye, the Quickfilver is not at all apt to
ftick, but doth rather decline that contat ; in like maoner
aswe find Water not apt to Joy: with Oyle or Greafe 5
though Water to Glafs, and Quickfilver to Gold, do very
readily apply themfelves, So that there needs no fuch Force
to dif joyn the Quickfilver from the Glafs, whatever there
may be for dif-joyning its parts one from another.

c

1f therefore we fhould fuppofe the prefiure ofthe Grafer
Air downwards on AB (the furface of the Qagnam Q. K
filver,) and confequently, by meansthereof, upwa.rd: at(&,g
fufficient only to bear up that in the Tube to the hc;ghz of by
but the fuper-added weight or preffure of the Parcr A'
to hold it up ashigh as D (75inches or more, ) while ity
full, and the Quickfilver well cleans'd; us if fo Jurg it
could not enter at D ; butio cafe_ it be not {o C!C'EH:C(},,()}‘ 5o
already funk toH 5 this purer Air would cuterai D, eod

. ~

duuun thrult

g



( 5164 )

thruft it downto 1, counterballancing the preflure (at C}
of the purer but rot of the grofler Air (which I take to be
the fum of the Caufe aflign’d by M. Hygens : ) I am yet to
feek, why it may notas well penetrate D at firft to begin
the Defcent as afterwards to purfueit; and,why not as
well begin the Defcent when the Quick(ilver is well clean-
fed of Air, as whenitis not fos and why alfo, if the pure
Air do freely entcr at D, it does not prefently fall ; or,if not
freely, why, when it does fall, it falls fuddenly and not lei-
furely from D to 15 efpecially fince fo fmall a weight asD H
of pure Air (for the grvﬁu cannot enter, )is very inconfide-
rables if noc atall, ornot treely, prefled by that incumbent
on D3 and the Adhefion not corfiderab! y lefs, by being
feparated only at the Top, whiie ityet continues to touch
the fides.

I am apt therefore, as heretofore, to adferibe the Canfe of
this Phenomenon 1o the Spring that is in Air, and the want
thereofin Quickﬁiver For, thatio Air there is a Spring or
Elafticity, is now undoubted 5 but in Water,cleans'd of Air,
though many Experiments have been attempted to that
purpofe, it has not yet been found thatthere is any : And I
am apt to thiok the like of Quickfilver s though I do not
know,that this hasbeen yet fo rigoroufly examin'd, Now
fuppofing,thatMatter,being atReftywill fo continue till it be
put in motion by fome Force y this force may be either that
of Perculfion from fome Body already in motion ( whichis

the Cafe, when the Quickfiiver falls by fhaking or [triking

the Tube;) or of Pulfion froma contiguous Body beglrnmb
to move, as by the Expasfion of fome adjacent Spring
{whichis the Cuife, when the Springy parts of the Air,either
leftin unpurged, or re-admitted in the Quickflver, by ex-
paodii g themlelves put the Quickfilver in motions ) oOr
fome Comatus or Endevour of itsown ; {uch as is that of a
Spring (irom whatever caufe it be, which I do not herein-
;um:,  bur has place only in Springy bodies ; and therefore
it Water and Quickfilver be not fuch, they will noton this
acceunt put themfelves in motion,
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Gravity or Heavinefs is, 1 know ( if we knew what it
were,) reputed to be fuch a Conatus or Pronity to move
downwards, and {o to put it {elf io motion : Aad the won-
der at prefent is, why it doesnot {o here. Burit chis,which
we call Grawity, fhould chance to benot & P {irive quality
or Comatus originally of it felf, but oniy th: Effcét of fome
Pulfion or Percuffion from without, { which pcflibly may
be the Cafe, and principally from the Spring of the Air a-
bout us3) then, while this Pulfion and Percuflion is want-
ing (however obviated,) the Bodies, acccunted Heavy, will
not of themfelves begin to fall: which feems to be the pre-
fent Cafe.

And thisis the more confiderable, becaufe we cannot (at
left not yet) find, what is the Utmoft height at which the
Quickfilver thus accumulated will remain {ufpended; there
having been (forought I know) no height yet attempted,
at which,if cleanfed, it will not ftandsand that of 75 inches,
confidering the weightinefs of Quickfilver, isa very great
one,being more than equivalent to 8o foot of water,

My Lord Brouncker doth a little alter the cafe,from what
I take to be the Hypothefis of Monfieur Hugens. Forhe
fuppofeth this purer part of the Air to be of like nature
with the groffer part, ( which I think M,Hugens doth not )
and , though finer than the reft, {o as to penetrate Glafs,
which tae groffer will not(there being inall forts of grains,
fome greater thanothers, and which will not pafs fo fine a
Sieve ) yet of a Springy nature, as the groffer parts are:
Whichtherefore afts, not by its Weight only , butby its
Spring 5 and therefore when once entred, though in a fm:il
proportion, alts as effeCtually, atits firft entrance, a5 if the
whole iscumbent Air nad admiffion ; its Spriug being of a
like tenfure with that of the outward Air; (as1 have here-
tefore (hewed Cap. 14, Demotu prop.1v,12,15:) But M. Ha.
gens’s more Subtiie matter than Air though he muft allow it
Weight (for elfe its entrance would be nothing to the pur-
pofe,) yet whether he allowicaSpring, 1 cannottell 5 nor
doth he inform us. And when he fays, this more Subtile
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matter than Air doth without difficulty penetrate Glafs,
Water, Quick(ilver, and all other bodies, which we find
impenetrable to Airs I know not whether he mean,without
any difficulty (as the words feem to import,) or (as I con-
jeCture by what follows) without grea difficulty, though
with fome.

Bur his Lordfhip (if I miftake not) though he allow his
(Springy)Subtile matter to penetrate Glals,yet not without
difficuity;and,till it have fome room made(as HD)wherein
it may recclledt it {elf, cannot exert its Spring, and there-
fore not while top-full of cleanfed Quickfilvers but, fo
foon as fome room is made forit : Whereas, if the Quick-
filver be not purged of Air, thatlittle Air remaining doth
by its Spring begin the motion.

He thinks it alfo not improbable (and if it {o prove , it
will be a good confirmation of this Hypothefis, ) that a large
but low Tube of Glafs (fhorter than :g inches) may ftand
top-full of Quickfilver, though with a {mall holein the
Top, as at K 5 at left, if immerged in Water, in cafe Air be
too Subtile for our Mechanicks.

He might alfo, fuitably enough to his own Hypcthefis,
have fo explained himfelf, as to allow his more Subtile
parts of common Air to penetrate Quicklilver, but not
Glafs 3 and therefore, in cafe of room for itat HD,it might
through the Stagnant Quickfilver, and that at C, pafs up-
wardsto HD, and there exert its Spring.

I fhallforbear to difpute againft this Hypothefis for the
prefent; becaufe [ think it more proper to examine by Ex-
periment (which I thiok hathnct yet been done,) whether
well-purged Quickfilver may not be made to tand higher
than C I, the ordinary {tandard, fuppofe at CH,with a void
{oace abo‘f,ift it, as HD. For the ifiue of this Experiment (a-
murglt others to be after mentioned, ){eems very proper for
Cetermining of this doubt 5 which therefore I am not wil-
iing to pre-judge. Thereisyet another way of explicating
the fume Hypothefis, without allowing this Subtile matter
ro pierce the Glafs; whichis this:

Our
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Our common Air being an aggregate of very Hatercge-
neous parts, wemay well fuppofe fome of them to be
Springy,and othersnot to be fo, The Springy parts we may
conceive to be {o many confiltent Bodies, like {mall hairs or
fpringy threads wrapped up in different forms and varioufly
intangled, and fo as to form many vacuities capable of ad.
mitting{w hatfeever other parts of the Air may be fuppofed
to be){fome Fluid marter,which may infinuate into thofe va-
cuities, (as water in a bundle of Bufhes,) without dilturb-
ing the Texture of thofe Springy parts; and which may
prefs asa Weight, but not as a Spring, ( of which diftin¢tion
fee Cap.14.De motu, Schol.prop 11. & Scholprop.13.pag. 729,
730,732,733. ) o

Now if , in the Torricellian Tube, there be a~ quantity
of fuch Springy matter, the Spring hereof will be of equal
ftrength with that of External Air, (and therefore able to
counterballance it though its weight be much lefs,) be-
caufe admirted with {uch a teufure, (2bid, prop.12,13 ) Bus
if only an Up-fpringy Fluid(which prefseth but asa Weighe
pot asa Spring,) and this defended by the glafs-Tube frcm
any other preflure, fave that of i'sown weight s it will frili
be too weak to force its own way , till its fingle weight be
cquivalent to that with which it is to encounter; which is,
not onely the Springy part of the Air, but alflo that Fluid
Un-fpringy part 5 which though {becaufe Fluid) it would
give way to a Springy body prefling through it yet not
to this Fluid, likeit felf, and deftitute of fucha Spring;
ard is therefore able to keep it up to a much greater
height thanitcould do if un-cleanfed of Springy Air : So
lopg at leaft as till fome Springy body be admirted,or fome
concuffion, equivalent toit, put it in motions but being
once in motion, it will {o continue (asa Bullet impeli’d
by Gun-powder, or an Arrow out of a Bow,) till fropped
by fcme Pofitive force equivalent,

I do not deny, but that this explication may be {ubje&
to fome Difficulties and Exceptionss but I think, fewer
than that of allowing the Gla{s penetrable by this Subtile
matter. Buz,
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But the beft way to fettle this bufinefs, being fome fuit-
able Experimentss 1 fhould recommend (becaufe I am not
fo well accommodated for this purpole,) thefe, or fome of
thefe, Experiments, to thofe of the Royal Society, who are
in that kiad better provided than I.

1.(That hinted by my Lord Brouncker,)Whether a large
low Tube, of lefs height than the common Standard ( of
about 29 Inches Englifb,or 27 InchesFrench, Jmight be made
to ftand top-full of Quickfilver, though a fmall hole be
left open at the Top; at leaft under Water? I amaptto
think,that it will-rather fiok {lowly and with a hiffing noife,
than fall fuddenly and filently.

2. Whether of two polifhed Marbles or metalline Plates,
the lower will be found to {tick to the upper, in the exhau-
{ted Receiver, longer than is accountable for from the or-
dinary Counter-ballance in tHe Torriccllian Experiment.
For though Morfieur Hugens now , and Mr. Boyle (if my
memory do not much fail me ) have long fince intimated
this from his own Experience; yet I judge the Experiment
worth repeating. And if it be (as I fuppofe it may) found
to fucceed,! thould think it may proceed from a want of a
Spring cr Elaftick power between the Platesto force them
afunder ; and in particular ( fince with this it hath been
tryed) that Spirit of Wine is not a Springy body.

3. Whether a Sighen of unequal Legs will be madeto
run, in an exhaufted Receiver, with Water or Quickfilver,
at a greater height thanis accountable for 5 which though
Morfieur Hugens bave tryed it, I think it worth repeating
in this Society. Tials when it doth fucceed , Itake to pro-
ceed from the Spring of that little remaining Air in the
Receiver not quite empried,

a.(Which feemsof a like nature with the former,) Whe.
ther a Tube of greater leagth than 29 Inches, but fo im-
merg'd és to be lefs than {o much above the level, 2sCE,
may not, if filled with well cleanfed Quickfilver, be gent-
ly lifted up with the Quick(ilver init,not only to I(as when
it isunpurged’ but to H or B, higher than the ufual Stand-
ard. 5.(which
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. (Whichisequivaleat, but more eafily adminiftred, )
Whether if fuch a Tube, {o filled, be at firft {o inclined (as
CF) that its height above AB be lefs than 29 Inches ; may
not be leifurely aod gently erected, (o as to remain full, not
only to the heightof 1, but of Gor D ?

6. Whether cleanfed Quickfilver willy in the open Air,
runio a Siphon higher that 29 Inches ?

7. If potin the Air, whether it will{o run, if the lower
Leg openinto well-cleanfed Water 2

8. (Which I do principally recommends;) In a Tube o
filled with cleanfed Quick(ilver, as to ftand top-full at a
greater height than the ufual Standard, as CID; in cale
fome part be forced out, not by admiffios of Air but by
Jogging the Tube, (I fuppofe as much as HD,) and a top
then made: Whether thereft CH (at a greater height than
I, the ufual Standard,) may be made fo to ftand of it felf,
notwith{tanding the voidance of HD? For by this Ex-
periment alone, if it fucceed, it will appear, that it is not
onely want of room for the Subtile matter to recolle it
felf, which hindersthe fufpended Quickfilver from fulling :
but rather (unlefs iome probable caufe can be found,) the
want of a Spring to put it in motion. If it will not {ucceed,
I fhould rather think , the Springy Air doth make its way
through the Quiick(iiver than through the Glab.

9. Whether cleanfcd Quick{iiver will remain fufpended
inan inverted Tube (at lealt 2 thort oney and with a fmall
Orifice, ) though its Orifice C beno immerg’d in Quick-
filver, but either in the open Alr, or atleaft in Water ?

10, It fo 5 then whether it will dothe like , if, a little
being torced cut, there be fome void rcom lefi at the Top,
atHD ¢

Thefe are wice Experiments, and of fome difficulty;
bucif carefully adminiltred , may be of good ufe in our
fearch after the true nature of Qravity: Which may pofii-
bly have a greater connexion with the Spring of the Air,
than menare aware of 5 fiace on the prelence or abfence
thereof doth mainly depend 12 fa'ling or not falling of
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Bodies accounted Heavy. But I am not willing, by inter-

pofing my own Conjetures, to pre-judge the Experi-

mernts,
An Account of Two Books.

I. Obfervations Topographicaly Moral and Phyfiological made
in a Journey through part of the Low-Countries, Ger-
many , Italy and krance, &y John Ray, Fellow of the
R.Society : Wherennto #s added a Brief Account of F.Wil-
loughby Efg; bis Voyage through a great part of Spain.
London, printed for J.Martyn, Printer to the R Society,
at the Bell in St. Pauls Churchyard, 1673, in8°

/% His Curious and very loftrultive Itinerary may well

ferve as a Pattern for Travelling with that improve-
ment and advantage,as ought to be aimed at by all difcreet

Travellors; as containing whatever is remarkable both

for Perfons and Things in thofe places, which the Ingeni.

ous and Irquifiive Author together with his good Com.
pany travelied through,  Lethis Reader be a States-man,

an Ecclefiaftick, a Philofopher, an Artilty a Trades man, a

Father of a Family,an Hufband-man,they will all of them

find matter in this Book very proper for their refpective Ge-

nius,Profefiions and Callings. Here is defcribed the Climat,

Government, Revenues,Laws, Cuftoms,Manners, Tempers,

Abilities, Studies , Arts, Trades, and Natural Produci-

ons of the Countries fpoken ofs and befides , divers Fa-

bulous relations and uogrounded fancies refuted and
re&ified, _ \

We fhall only hint ia this place the principal Heads of
fuch particulars, as belong to the purpofe of thefe Traclss
in refereace towhich is to be noted what the Author ob-
ferves,

1. Of the feveral Conftitutions of Climats, and the dif-
ference, he found,between the Temperature of the Aér on
two oppufite fides of fome Mouataius.

2. Of Waters, as the moft confiderable Rivers and the
iifhes bred thereins Of Spriegs, (the Original of which
5z difcuffeth,) ebbing and tlowing Wells, Spaw-waters

(particularly



