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ttLe W>22Sreef + Pr. Papin to fietera-l ObjeElzot-Zs xragg 

bW tlse rarefaSioa cftte Air, whereo a deJ4crspl-zost 
iS CSZMeP Zfs Xo X 78. of tA;veJe X ratzJaFftoaw, 

[ a^71nt, SC>ell in tllC SGXvelles ge 14 Rep{tAl. d-es Lettres of 
n tlle '^<;)r'blil Of I:}esebcr laPrX fome difficulties urllicll 
Nt1 . lXlzziw -doti) n11;1 ill ny nesv svav fol rairsn:, Watei,palb- 
lifllXcill tlle PIl-llo,r' ical T1arlfadtions -of tE1e month of 
2aKfry; I atll offi;Dcd to arlfetcl theln as clealrly c.s I can 
iNtllttt XtQlt I1W-ttS. 

In llis fis-l; OD,dion 11e faitIl ttlat it srould be a vely 
11ard matter to laillder but fomp Recepracles would come 
to be fitI?d tOO mucil: sfs vllat the wUrfir filling alfo tile 
pipes C D O would llinder tI-e e0>cA of tlle Ellgin. tTO 
tllis I an5%?C}' tllat it being necelEary to let out t!ze w-ater 
of the 11igIselR Bseceptacle, I t!ouglwt it az-igI-lt be coIlceived 
tI-sat t'lo srater luay alSo be let out of the initeriow1r Recep 
tacles by sNlc;l tiElg into eacll of tllen1 a cl ool<ed piI3v reac!> 
il1g a plCtty nvay aow1lu7atdsX and laus?ln<aE itS losster ape- 
ture shut tsp Britl1 a Xt.Rive; svlsereby ttle N>>Jater nlLgllt run 

out svhen tlae Rece.ptaclt {Seu;<1 be nll'tl to a certain heiglaL: 
and rO x did not Itlcit, it llecdiull tO prevent this ObeEt- 
son. 

The Sco3n;d f)lE{vulty n>Ilicll I llad very well foreSeen 
( as ;t is plaAn in ang fi10 expllcation ) lyefs in tlle great 
quantity of AIL 0 t>d racfi;d : So that :Xxr. i\7xis, by his 
co£nputation, d;)*1-) find tilat rhe Pusinp's- {hould every one 
colatain, 84 culzAck fiot of rarefied Air to raife water at 
T 20t C foot diIl i elce. rfO this I may anfsver, 53 0 that I have 
llOt pofitively p1omifed a good-fuccefs but for lzlzindJor and 
**sbt.Ger*ia ; but svhen I fpoke of YerJ<6zilles I uSed the vvord 
ttthaps thereby ffie-svirlg that before any one fhould ,Q 
about Iilcll a great undetaking he Should leSeA - vpon 
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it zzore than I wollld tIlen doX not llatrilag occaI1on fior SucI 
svotk: but fince I 11ave fecn N11. l\Ris iliS (3bje&ionXI hasre 
keen Obliged in ordel to anfsrer hin to malie tle follosv 

* * 

lng COSptitAtlO. 
Lct tlae diCance as 11e filppoSctll be 1 20^0 foo-, tind tlwrc 

Capacity of eacllReceptacle be aDottt one flalf of a cuSicls 
foot: I migt-tmakethe wlleel svitl] tlle Axis to 1nake 
their levollltion in olle tuinute oftime,azd lo ordei all tllings 
tlaat tlae Ail under tlle cllcending plugs tniglat co1ne to bc 
rareSed to Huch a deglee, tbat by its EIaIticity it tiligtit 110t 
cotlntel poiKe Irlore tharl 7 foot of svater:but at tEle fclme titnt 
tlle Ail in tlle Receptacles A A,B B,nvould evetl ill it's g1eat- 
eI} dilatation be able to courlterpoiSe I 7 foot * 1s i-t is plain 
tlaat tlle Air svill be drivetl filotn tlle Recepracles into tlle 
Pumps by a IlrengtEl equintalent to ten foot of rNfatel : l\7osv 
if sve cotnpute after tIle metI30d puSIifhvd in tlle Tlsanfad- 
ion of tlze rllontll of O#ober laft,xvhat Szoulci bf) rloe Nrelocity 
oftlleAiI driven by ruCll a pleSule: sre Ihali lind that tlle 
faid Velocity srrill be about 7Ao foot in a lcf ond : -So tllat 
in 11alf a minute, clllring svlaicll -the plulg gof tll up, tilis Aiv 
migllt pars above 2 <.003 fOOtaltilOUgh it M>ttI e not rarifi'd at 

alI; blat belng rareS d, as we do ruppOrc to- be, 1t lulgflt 

go a great deal furtIaer. 
I mult noNv tc.lfe notice tllat according to tlac t:tonotll a- 

ble Mr. Boilevs lixpel iments qtloted by Ailr. lArW-> tlae lRare- 
f'd&ion of elle Air 1S mucll lelrWr ttlAS Ile takes iL to l^ze: 
For the \\tater containvd in tlat Pipe N 0. is fo fal fi om 
cau61ng tlae Ail to fill up 4 fpace four titnts bigger, thar 
it svill nor extend it felf to a fpace once bizr,£;ei tllan be- 
fore; c<)nfiGlering tilerefore tlle Velocity of t!1c Ait and tlle 
Imall dilatation it doth fuXcl*,if any one svill tale rile tlOU- 
ble-to gompute) he will fild tilat it flae t)tlall;1s llave in 

I)iaxneter tlle Diagonal of a Square Fooc, and thz fame 
lleigiltll: and if tlle Snall Tubfis of comnaunicatifDrl b>- 
ulade of 9 part of an Illcll in Diametel a fO rllat being 7 2 C) :)3 
Ec)ot Iong, tlley may contain about one cll'Dick 'oot of 

wAil: 
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24il, that vould belmolerllanSufficietlttomalsetllene 
-ceXary RarefaAion inh tlle Receptacles: And thus much 
might anfnvel Mr. 1\7Xs llis ObjeAion. 

But for rlle good fucceSs of the Engi£ze it iS not enout,l 
to malie tlie Air paSs from tlle Receptaclts into tlle Pumps3 
it mu alfo retuln from the Pumpsinto tile Receptacles-: 
ATosr ff3r ttlis intent it vould be neceIIary to fet tlle Re- 
cepticles but fi; e Foot abos7-e one another ; rO to drive tlle 
VUtater up-tlae Pipe 19-0, it would be enougll tllat tl-le Air 
in tile Receptacle b: Jhould prefs wit-h a lirengtll equivalent 
to 23 -Foot of NV-atel: lSor it is plain tllat-:s Foot in the 
Pipe 7 Q, togethel svith a preItulwe equivalent to I 7 Foot 
whicll I l<ave fupl oSed to be in tlle upper Receptacle A, 

rvill make btlt 22 iniall: and tllerefore 23 Poot pier- 

fing in the Receptacle B muizc Wevail and cauSe tlle Wa- 
ter to afcend: nO-Xv tile preSure in tlle Receptacle being 
but-23 Foo) anii the Aili ill tlae Pump leturrling to its or- 
ciinary p} elfure) :Nvtaicll is about )3 Foot;<it is plaill tliat tlle 
Air ,Oitlg back to tlle Pteceptacle svill be driven by a 
Rren£gtll equisralent tO tO Foot, as weH as it llad bcetl in 
-caining fionl tlle Receptacle tostards t'le Punlp: and WO 
vlle bignefs affilgned fol tlle co1nrrlunication-Pipes will alSo 
prove more tlaan fufficlcat to tllis etbe&. 

From svllat I have been faying it is plainX tllat in gl eat 
diitances tllete lAlould bc made as .mally Pumps as Recep- 
tacles, as I laad propounded in vlle fir(} explication of tlly 

iEingitle: and for to raiSe \Mater but 6OFFoot laigll, tileie 
Chould*be lequired 3 or I4 Receptacles and as many 
Pulrlps ofttle bignefs aforWfaid. So£le people lzzay take 
tilis fol a great difficulty- But I anExrer tllat in tllis Engine 
tlais is not Io mucll as it Weerus at fir; becauSe the preS- 
fure being all flom witllotlt, tllere is no need of any-great 
lirengtll to refilR it, and fo the ,Metal fior the Pump-s will 
cofR but 1L2TIC . tlaele may alfo be found occafions where -to 
make fo good 1lfe of tllem, tllat fuch an- Engine as Iw have 
deScribed would in a years txme- Iave labor enough to pay 
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br tnty Puneps, -Gance it tni-ght every Ilollr raife about 
t8sopoundsof \3later. tQ t-tle hetalat of 6c Foot: NIcat 
svllile I dont pretend to have gieren 11ere tlle beft pl'CpOl 
tion for tlle bigneSs of every part of tlle EnginW; but it 
may be,by alterilzgtlle toapacity of tlae Puxllps, of t'le 
Pi-pes, or--of tlae Receptablest a lnucll naore confJdel able ef- 
feEt migllt be produced bllt IX1t lwarre tlais to be lookL af- 
ter byttlofe tIat rnay 11aveoccaGon fol it; and fior aly pcllt 
I content my Self llaving nzen rlae trllth of svlast I had at 
firlY,tllouglatut doubtftllly,propolanded: Fols tlle River 

Seisesvllere it is nearcR to gez/illes,noL bein>, aboa e 2 ooz 

Foot difEantX it is eaile to lee thatX to figp?y tllis ila- 
creafe of diiana,we nli,llt 1C1I>n at plwaSuro t11e capaviby of 
the RecepracDles, or itlcreaSe rlle capaclty of tlle Pulups and 
of tlle Pipesy or cauSe tlae wlleel tO Spefld mo1 C time in its 
reFol:utioll: Xtis trut tl-le Engine srould prodvlce lefs ctiedr, 
but upon a great Rive-r tlae number of rAle Ennines migllt; 
be multiplied, and va quantitys of Water ftill bc raiIcd. 
I {hall -tllereiore, to prexrent new difEculties, add only 
ttliS: tlaat as well as- ill the Recepracles I llave a -way to 
prevent tlae overflowing witll M7ater; rO in vlae Pumps I 
mightalfo prevent tile -overfillint, With Airn by making 
a Valve rlaat thould -open as fOon as tlle Aiv irs the Pump 
lhotlidbe more compreI} tIzan the outwJuLrd Air:-Sathe 
oArrgettingir^;tlllougtlarlyporPs sv;ouid conRantly beler 
out. 

As for tlle tlai*d obje&ion wllerein l\aIr. 1V fays that i-t 
dorll not appear how tlle \Nra-ter in oui Engine may; by -Ra- 
refadionX alcend laxgher tllan R 2 Foo. I anfsrel that tIle 
Water doth rlot-at any time apcend lligller than from a 
lowe-rRecepracle invo tlle next uppel Receptacle, whicl 
-11ciglltll is but I 2 -Foot . So that it is plain enougll tllat the 
preffiulee-6f the Air lmay be Su^fficient to drive it up. It is 
indiffierent whether it be by Rarefa&ion or other 
wiKe that tll¢ -Water comes into the Rcceptacle- A t it is 
cIlougll tlaat the \05a-ttt' i5 the,e} arld elaat tlle Air pleS!s 
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upasl it With fuctl a firength as wilI-prevail again*: all that 
oppofeth its as I have hewn above. 

'Ro t11e fourtll DiScmlty I an-fwer: Tllat alttlougll tl* 
uSe of the Pipcs be mecrly for tIre conveying of Air : They 
tnay neverl:laelefs eaf}y be fillXd with VWater when need re- 
qui-res; and fo tIle defeAs in tlatm may as well be -fourud 
out as in t-lat Pipes that are urCd for the conveyirg of Wa 
ter. Tllis is oabl I may anSwer at preSentX and I ilzall make 
an end with afSureing Mr. ATuis tleat iXle make ure af lli$ 

adsrice when ever he will be pleaSed to -give it me, 

* . . 

An .anJ.wer f .tbe {ame to the A.tt.var f t.be perpetH<# 

Motion. 

T N the laPr papers I-publ¢tffied in Phsl. trafaM. N. 
I 84 again this perpetual Motion defcribed -in- N. 

x77. I intreated the. Autllor to permlt me to fay nothing 
as to what alterations he mlght make in his Engine; refolv- 
illg to leave it to orhers to thesr 11im tllat.upon tllat prin- 
ciple all he can do fignifies notlling. But I find finces, 1n 
tlle Votvelles de l lRepglol: for December laflc, that he Rill 
pe*tiPrs t:o urge rOme zw contritarlcesf svhicl bein{ add- 
ed 11e conceives his hrMlne muR icceed. To this I an- 
fwer tliat I ulldertook oxlly to lhew that lis fir device 
xrouid faileX svilich >etE- Should fcarce l}arre donc} if I 
Ilad tElouglut a di{pute of tilis aatule colild have la{ted fo 
long.- To come therefore-to the pint} where he-falth 
rilat t11is Enginc may xvell fuccced without alteratlon be- 
vufu 1le lzagh tryet1 witil Liquors put lnto Bellosvsim- 
merfsed in Jlatcr : I again r that I granto hitn the t:util 
of tile ExpWiffllilialts, but deni die cQrifequences lle wt)uld 
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