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EXPERIMEN Tsh

PHYSICO-MECHANICAL

*Touching the

SPRING and WEIGHT of e AIR,
And their EFFECTS

M—I—I—

| Are contained divers EXPE RI MENTS made
| bothin compreffed and alfo in fallitions AIR , |
about FIRE, ANIMALS, . '
' ' Together with e
A DESCRIPTION of the ENGINES
- wherein they were made. 5
| | _ 2
By the Honourable ROBERT Boyr LB,
| | Fellow of the Royal Society. S
LONDON .

Printed by Miles Flefher , for Richard Davis, Bookfeller e ‘
(s 10 Oxford , Anno Dom. MDCLXXXII. | |
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~ The LATINE Fdition. .
A Frer I bad firft publifbed my Phyfico-

- mechanical Experiments to the Curious
 World, and, fome years after, the. Con-

= =B unuation of them , ( together with a full

Defcription of the Engines, and lefer Veflels,

- which I ufed in the making of them ) I thoaght it
a very venial thing in me., if, fup erfeding any. far-
ther labour upon fuch Subjedts, I left that Argument
to be fludied, and, if they had pleafed, cultivated by
others. - And: therefore I was content to annex onely. B =

Jome Experiments, occafionally made; concerning Ré= . a0
{piration, concerning the Jearce credible Rareftati- = 16
on of the Airs and laftly, concerning the Prefervati-
on of fome Bodies, whileft they are defended fromthe
contact of the Alx, in regard thofe Tra&s were of kim




The Preface to the Latine Edition.

10 other Arguments , which I had occafion to handle
4t [everal times. ~Butin feven or eight years [pace,
hearing of wvery few Experiments made , either in
the Engine I ufed , or in any-other made after the
model “thereof, I began to reaffume fome Thoughts,
 concerning the farther ufe thereof-my [elf : At which
time it happened wery opportunely, That a certain
Tra& written in French, [mall in bulk, but very
ingenious, containing [undry Experiments concerning
the Prefervation of Fruits, and fome other Tralts
of a different nature , was brought unto me by Mon-
fiewr Papin, who had joined his Pains with the emi-
nent Monfiewr Chriftian Hugenius, in making the
faid Experimentss; And, upon farther difcoupfe with
hint, findiung that he came out of France into Eng-
land but a little before, in hopes to obtain fome
Place here, which might be fit for bis Gemus, and,
whileft be was in that expeftancie, that he was wit-
ling to beflow bis Pains about Experimental: Philo-
fophy, #pon which, 1 had an Inclination, at my cofl,
to gratifie his Curiofity , whilefi I alfo indulged my
own. And, [eeing be - bad a Pneumatick-pump
of his own ; made by himfelf , to the Ule of which
he was more accuftomed , though it differed from the:
fruéluwre of my Pump , I gave him the freedom to
ufe his own, becaufe be beft knew how to ply it alone,
and ( if any diforder [hould happen, from the luxati-

on



~ The Preface to the Latine Edition.

on of its Parts, orany.other cafualtie) how torepair
it more eafily. Though, in his abfence, I chofe®a-
~ ther to ufe my own Pump, both becaufe nzy. Dome-
- flicks ‘were better acquainted with it , and alfo be-
catife- it-was not [ubject to. fo many and frequent In-
 conveniencies, by reafon of its more [olid frullure.
But , feeing [everal forts of Experiments, Jong
" fince made on divers Bodies, had left me little to
doe about the [ame Subjells 5 there were only two things,
which I chiefly defigned to profecute. One of which con-
tained thofe Experiments, which , when I firft pub-
lifbed my Phyfico-mechanical Experiments, 1 had
wifbed in general bad been made , not in rarefied or
expanded , but in condenfed or rather compreffed Air.
T he other was to be wverfant about thofe Trials which
were not 1o be made; asthe former, with natural Air,;
either in its wonted flate, or any way rarefied., but
with fallitious Air, ( that I may fo fpeak.,) fuch s
 in my former Writings , I had mentioned to be pro-
ducible by the help of Fermentationsor Corrofions;
IThe divers waies of producing vr extricating that
faﬁitiom Atr, and the waies of Trying it, when it
was produced , having been [ome years avo prefented:
to'the Royal Society, I was invited, by that Leat-
ned Aflembly, 10 profecute farsher thofe Difquifiti-
ons. . Now, although thofe were the chief kinds of Ex-
- periments which 1 applied my mind unto ' yet it wit
| A3 appear -



The Preface to the Latine Edition.

appear by the following Sheets, that I did not confiue
mP felf to them alone. _ R A

~ But, before 1 could make any confiderable progrefs
in this Work, it pleafed the mofi Fuft and Wile
God, the Supreme Arbiter and Ruler of all things,
to affliél me with the Stone ( the Pains whereof do
as yet now and then trouble me ) fo that I was en-
forced to take another courfe of proceeding. For, to
eafe my felf, it was judged meet , that Monfienr Pa-
pin fhould [et down in Writing all the Experimeits
and the Phaenomena arifing therefrom, as if they had
been made and obferved by his own Skill 5 and more
ower , the Calculation of the Degrees of the Rare-
faition and Condenfation of the Air, included inour
Mercurial Gage , was intrufled to his Care.  But I
my [elf was jw-aies prefent at the making of the
chief Experiments , and alfo at fome of thofe of an
inferiour fort s 1o obferve whether all things were done
according to my-mind. . But , as for thofe Experi-
ments which requived a longer time in makeing ,
 fuch. as thofe about the Confervation of Bodies., he
did from time to time, with great diligence, acquaint
me- with thofe Alterations , which happened in them 5
in my abfence; ‘and he alfo brought the Glafs-inftru-~
ments to me , and declared to me the Effedls of the
~ Experiments, when they were finifbed , that fo I
might take into confideration the Changes. -made in
W the



- The Preface to the Latine Fdition.

the Materials; when taken out of the Veflels. ' Yet, 1
confefs , I was purpofely [omewbhat more incurious and
remifs about thofe Experiments which were made: con-
cerning the Prclervation of Fruits, and of Fleftv iz
Liquots; whichwasmade chiefly by the help of Com-
preflion; end alfe aboutthe Cottion of Meat. - For,
as Jome of thefe later Experiments were propounded
for ryal by Monfienr Papin, for-a: particular End of
his-own , fomewhat. different from my. Defion: in the
other Experimentss fo I was wvery willing, that be
Jhould ufe his own method abour them s not doubting
. but he: would ufe his greateft: Induftry: therein, as 1
jamﬂda by the FEvent, that be had done: - Yea s Tddek - '
judge s that I might more: fafely acquiefce in his Re-
lations, concerning the Experiments: about Fleth; 2~
bout Fruits,. and abour: Boiling of Meat;  becaufe,
as thefe mere: fome of the laft which we: made; Sfor I
had caufe enough o truftbis Skill and. Diligence ufed:
about. the former Experiments ;. fome of which', viz:
thefe:which: are marked: with an. Afterisk;. he: himfelf.
ropounded . as- if- theyshud ‘beens focted - ino his owar
braii , as.alfo. nor-a fem of the Méchameal Tnftru~
ments, (E_ﬁ?ﬁ‘ﬁiﬂyyg;fﬁﬁ mible;-pump,md?Wmdﬂa
8un ) which: fomeiineswere, of neceffary ufe tous in
or-Work , .are'to-be referved:to-hisInvent iom, -whoal-
Jomade Jome of them, ‘at-leafh impart-; withebisiomn

\
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The Preface to the Latine Edition.

In the following Track, the Reader will not find
the Reafons [ubjoyned, which moved me to make thefe
Experiments, ( which Iufually didinmy former Phy-
fico-mechanical Experiments, and in the Continu-
ation of them ) for I bad neither leifure , nor a mind
free from other bufineffes , to make fuch a Preface;
and 1did alfo hope, that the [agacious Reader woulid
find out my Senfe well enough , though purpofely not.
expreffed in plain words, if he did but attentively
confider the nature of the things treated of , efpecially
if calling in to his aid thofe fbort Corollaries , which
he will find annexed to the [everal Experiments, .
whereby he may fifb out ny aim. . Though , to fpeak
the Truth , fome few of thole Inferences owe them~
felves more tomy Affiffant than to me. - ABER it
I am well affured, That very many of the following.
Experiments will - not be thought weighty enough:by
many Readers, as to deferve to be printed , and in-
deed 1 my [elf was fo far of their mind that I had
once thoughts of expunging them out of the following
Collection ; . But at lafi I was more eafily perfuaded
to afford them a place among f§ therefl, becaufe,. how-
ever they may be confidered apart, yet, in. confort
with the reft , they may be, at leaft, of moderate ufe.
I was not wery Jolicitous about. the fiyle., - becaufe )
being infirm in point of Healthy and befides, far-
rounded with many bufineffes, I was enforced todeave
| - the



The Préface to the Latine Edition.

the choice of words to Monfiear Papins my chief Care

being to have the whole Worke diligently read over-to
me, that [0 no mifiake might pafs by unobfe-ved abour .
the Experiments themfelves.  Befides , fecing the
things bere treated of are meerly Phyflical, and their
manner of -bandling but Hiltorical, there is no
need of any farther Apology , to excufe the incompt-
nefs of the fiyle : Yet this may be alledged in excufe
‘thereof 5 That the Heads of things (or Memorials
as they are called ) being at firft fet down, for hafle,
by Monfieur Papin in his own native I ongue, {cil. the
Erench, and afterwards turned into Latine, (in which
habit they new appear) do labour with that inconve-
nience which doth ufually attend all Tranflations,
efpecially where the Interpreter muft have a grea-
ter care of the Prepriety of words, than of the Ele-
gancyof thewp: v v U B
" Moreover, he that [ball attentively confider the
following Experiments, will not wonder, that they are
delivered in a lefs accurate method. For we aclcoun-
ted it fufficient for our purpofe, toreduce thofe Expe-
riments, which did differ and had leafl affinity a-
mongfl themfelves, into fome certain Heads, to which
they feemed moft commodioufly ro be referrable : And,
befides, confidering the nature of the Experiments
themfelves, I hope the Reader will eaftly grant,- that
~at leaft many of them ought ro have been fet down in
i Rl the



The Preface to the Latine Edition,

the'way of a Diayy, yet diflinguifbed and , as it were
intercalated by frequent intervals, becaufe the Exa-
mination of Jome of them was protralled for many
days, ‘the natwre of the Experimentsthenifelves,. and’ -
alfo the defign ¢f the Experimentators requiving [uch:
Chafins : Add hereto, That I was more willing 1o fet
down divers things, with their minute circumflances,
becaufe T was of opinion, that probably many of thefe
Expériments would be never either. re-examined by
others . “or - re-iterated by my [elf.. Forthough they
may be eafily read, when fet down 'with Pen and Ink
in Paper-fbeets’, yet, be that [ball really go about to
ré'pe'zzlf-f/ge}ﬁ,; rﬁzll ﬁ?zd It 10 .e,«;;ﬁé rish. e g

- For'there are fo many , and  [uch fundry forts-of
Inftruments, both of a greater and leffer fize, which
are neceffavily vequired for ufe herein , fome of then
“t0 be made on_purpofe for rhe prefent occafion, refpeit
alfo being had ro the time and affiduity, requifite and
peceffary for making the Experiments-and Obferva-
tions, iz cales wherein fo fubtile and elaflick a Body
2 the At is, muft be wiokently veduced into a pre-
fernitural finte, ‘ond muft be long kept in thar difpo-
- ‘ftion, that, 5 it IS avery dfﬁicéﬁlﬁ thing o ﬁ%.j&},*fe’?fr:
thofe Inconvenientes which do attend fo. unufual Bx-
perrents, fo it-is far more difficult, ro apply Reme-
dies 10 thofe Incorrveniences, after they haveonve hap-
pened.” For thefe', and other Reajons:, o -much rime
' ; ' is



* The Preface to the Latine Edition,

s to be fpmz‘.-.;_ that I am almoft ::zj_?);zm.ed to tell how
nich thereof was impended on thele Trials which are
contained. in the prefent Book , though but [mall , 1o
which this Proeme is prefixed. . AN e
Newerthele[s , though all thefe things are alledged
in excafe, yet the deficiency of this Collection s fo
well hnown tome. ( there being little t0 be found there-
in which may commend Books ) that I would invite

véry few Philofophers to the reading ‘of fo incult

' and unpolite 2 Rhapfodic , efpecially from the begin-
ning to the end. For though it may probably happen,
that fome Experiments, contained berein, may not
be difallowed by the Curious, yetthey may have leave
from me , to efleem this whole Tract but as a Joofe
Heap ( or rather Chaos ) of Particulars belornging to
the Air, efpecially, as conflituted in its preternatu-
ral flate , and to the operations of it wupon fome bo-
dies, as clothed with [uch and fuch circumflances; :
fo that it is free for them to cull out onely thofe Ex-
periments which pleafe their Curiofity , or any other
of their-Concerns beft , without being obliged to reade
over the whole Book, no more than a Lexicon, which
 we ufe not to confult, but now and then, for the fake
of a word. In fhort, "Tis not probable, That a Book
Jo impolite, as this is, will be either wholly read over,
“or can conciliate any favour from the reading, unles
with thofe Readers ro whom a Book comes [ufficiently
| a2 com-



- Thie Preface to the Latine Edition.
commended onely upon this accompt , That it contains

things New and alfo True: For if thofe two Privi-

leges are. enough to obtain Favour, then there is no
cayfe, that the following Traék jbmld wholly-de[pair
of the Reader’s bemwz’em& efpecially fince fome
Tgials  contained therein d. #roat of the Proper-

tics and Operations of the Air I fay, of the Air,
which , notwithftanding the findable Brideaviirs of
Jome zﬂgemom -modern. Weriters-in the Explmzrzm
thereof, yet is a Body which, I fear at*prefent , we
hzme e eater ufe. :md neceffity of than-knowledge.




. Ah.-ADVERTESEMENT of =
PUBLISHER tothe READER, .
' Beforethe LatincEdition.w

~Everal Trads, made by our Author, printed at Geneva, and
bound up in one Volume, were. not long fince tranfported
 into Englard = In'which matter; though. the’Author himfelf |
doth not complain (which yet he might lawfully doe ) of the -
immoderate Liberty of fome men, who have prefumed:, -un-
- known to-him, :to bind up fo many of his Writings together;, -
‘and- to publifh them. : Not to mention the Print , as bemng -
but bad; (or at-leaft not.accurate ) yet there are two things -
“in:that Edition ;- which; in-.our Author’s behalf, cannot be
concealed without juft reprehenfion; for they may-empair his -
Credit much, .efpecially with thofe to whomny his Writings are
no otherwife known than by that:Collection. - o
For, Firft, Thereis no Signification made therein, That
any of Mr. Boyle’s Tralts were ever written'in any other Lan-
guage than-that wherewith they are there clothedy, viz. The
Larine, whence it may probably come to pafs, Thatallthe
Faults and Defe&s of Style; whichare wont to:blemith Tranf- »-
lations , -efpecially fuch- as are literally made ; may, by Rea-
ders ,-who are not: othetwife enformed , be imputed to the -
Author himfelf, who, for Reafons often rendred by him, was -
induced to write all his Works 1n the Eng/if/h Tongue: The
Verfions -of fome of them: into Latine being not fo much a5 -
{feén by him, till; being come from the Prefs,. they were put :
into:hishands, ;- o | | Ve
- ~ Secondly, *



 An Advertifement of the

*Secondly , The feveral Tra&ts making up that ColleGion ,
. are all dated 10 one and the fame year, viz. 1677. as'if they
had Leen all, both writ, and alfo publifhed, by our Author at
once, whereas indeed fome of them were made publick 8 or
. 10 years,fome 11 or 12,0thers 17 or 18 years betore ever this
Collettion faw the Light: ' Hence an Injury, greater'than the

former, may beoffered to our Author ; for thole Readers, to
whom neither Himfelt, nor his Lucubrations are known, but
from that Volume, may be eafily perfuaded to believe, that
-thofe Experiments, if perhaps they meet with the fame which
~are compréhended in thefe Books, and are alfo found in other
mens Works printed before 1677, were transferred by our Au-
thor out of their Tradts into hisown$than which nothing
can be imagined or {poken at a greater diftance from Truth:
For, indeed, if, applying my felt for three whole years td man-
age:the Experiments of fo Great:a Perfon, and thereby having
frequent opportunity to converfe with him, T fometimes cafi-
ally light upon fomething new; yet who fees not, that Thanks
is to be returned to him alone, who afforded me both the
* Occafion of meditation, and alfo Leifure to'operate; yet fuch
1s the Humanity of this Noble Perfon, that 'he mentions my
- Name in the Preface to this Book, as if fome things therein
were mine:. Who then can juftly fay, that he hath excerped
- any thing from other Authors, who gives hiS own freely unto
others? - But, #o make the matter. more clear, and alfo, to.
{atisfie fome Ingenious Perfons who have earneftly defired a
* Catalogue of all Mr. Boyle’s Works, I-will here fubjoin it, and
alfo afhix to each Trat the time of its Publication; for by
this means any Enquirer will be able toperceive, that what -
was written by our Author for New, hath really been pub-
Idhed before the Writings of all the reft. And befides , the
iFaults of many will be deteted ; for thoughfome Writers have
with Ingenuity enough cited the Name ot our Author in their
‘Works, yet more have done otherwile, transferring not a few



Publifher 1o the Reader, &c.

of his Experiments, together ‘with the Ratiocinations explai-
ning them, after the manner of Plagiaries into their Books,
making no.mention of his Name at all. |

4

But here T muft advertifeithe Reader of thefe two things:

1. That thole Books, marked with an Afterisk, were long
fince turned mnto Latine; y;ga;,;fqmgmf them but a lLittle while
after their Editions in Ewnglzfb; yet without any Additaments

in-their V@;ﬁans‘. Feie GRS P e IR

"
= "

" 2. The other, which might have been fet in the firft place, is,
to hint the Reafon, why this prefent Tra& bears the Title of
Continnation,&c. Part .the Second. Eor ydu;muft.,‘kmw, that af-
ter the firft New Phyfico-mechanical Experiments ofour Author
were publilhed tothe World, fome years aiter, a large Contini-
ation of them 7z Quarro was likewife printed:, which.was allo-
eranflated into the Latine Tongué, but, by the Dtath of the
perfon to whom the Charge of publithing .1t was comimitted » .
_and: other Accidents happening theretpon, that Verfion could -
not yet be found; and if no hope do appear of recovering it*
again, (which we do.not wholly defpair of) then probably -
1 fecond Tranflation may be undectaken, for the fake -of the -

*®

Curious. = 1 N |
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CATALOGUE

= | ~OF all the Al - .
PHILOSOPHICAL WORKS
' ::Publiﬂ]cd: by our A UTHOR.

X N EW :Phyfico-mechanical Experiments concerning the
LN Weight and Spring of the Air ;. publifbed in Englith,
Anno Dom? x1660. Ly - | |
« A Continnation of them, Parr I. 1669. | |
“* The Defence of the New Experiments,8cc. againft Francif.
*cus Linus. | | | | L
The Examen of the Phyfical Didfaemf Thomas Hobs, cos-
cerning the Air. Thefe two were publifbed, A.D.1661.
* The Sceptical Chymift, 1661. ]
" Phyfological Effays, together with the Hiftory of Fluidity
_and Firmnefs, and fome other Tralls, Printed 166,
* The Experimental Hiftory of Colours begun, A. 166 3.
Concerning the wufefulnefs of Experimental 'Pbﬂ;ﬁpb]; Zhe
frfETome: A. 1001 0 |
The fecond Tome was printed, 1669.
" A Tralt concerning the Origin of Forms and Qualities, 1666,
Though this Tra& was turned into Zatize divers years
. before the Genevian Colletion was publifhed, yet was
-omitted therein, whence it appears, that the Pub-
tlifher was not: very cautious, who affirms in his Pre-
face, Thatall Mr. Boyle’s Works are contained in that
Yolume. . . |
The



A Catalogue of the Author's Books.
- The Experimental Hiffory of Cold beguw, to whick i fabjei-
- ned a Dilfertation coneérning - Antiperiftafis , together with an
~ Examen of Mr. Hobs's Doélrine about Cold'y 1665,
g 7@ roftatical Paradosess 1666, ~ = .
= %

he Origin of Forms and Qualitiess the fecond Edition s to |

- which is annexed a Differtation cowcerning Subordimate Edrms ;
RPN SR B ORIV TR 00 TRy b e 0 1
’Z.,_ Tralls concerwing the Cofinical Qualities of ‘themgs ; Cof-
-mical Sulpicions; the Temper of the Marine Regions y the Tem.
- per of the Subrranean Regions, and of vhe Bottom of the Sea;
1071, A 13052 TN
. An Effay concerning the Origin and Fertues of Gems; 1672.
A Tract containing New Experiments between Flame and.
. Air; rogether with an Hydroftatical Differtation;*1675.
* Some E(fays concerning the wonderfull Subtilty and Effica-
oy of Effluviams, and their determinare Nature; 1673. -

- Some Traits confifting. of Obfervations concerning the Saltnefs
of the Sea; with a Sceptical Dialogue concerning the Nature of
-Cold both pofitive and privative ; 1674. .. .

Tracls containing fome Sufpicions concerning [ome Occuls Qua-
lities of the Air 5 with an Appendix touching Celeftial Mag-
WELS, o XC. A6Tqe © : | ,
- An Introduttion to the Hiftory of particular Qualities in the.

Philofophical Tranfaitions ; N. 63. p.2057. E e
" Of the Excellency of the Mechanical Hypothefis ; N. 103.
DisL ' | e _

_ Bxperiments and Obfervations concerning the Mechanical
Produition and Origin of [everal particular Qualities; together
'iwgb Jome Reflexions upon the Hypothefis of Acid and Alealy
A 7 5' ! | ¥ - |
- The Sceptical Chymift, or Chymico-phyfical Doubts and Para-
doxes abour thofe Experiments, whereby vulgar Spagyrifts do
labour to evince, thar Sal Sulphar and Mercury are the genuine
Principles of things ; to which, viz. in this 2.d. Edition, Sundry
b Experi-



A Catajlﬁgue of the Author’s Books,

Experiments and Confiderations are [ubjoined concerning the Pro-
duciblenefs of Chymical Principles; 168o. ..~
- * A4 Continuation of New Phyfico-mechanical Experiments
- the fecond Part; 1680. . ' | : -

Thefe are the Philofophical Works of our Author hither-
- to publithed; what he hath wrote 1n Divinity belongs
not properly to this place; not to mention feveral Dif-
fertations of his which you may find here and there in-
-~ terfperfed among the Philofophical Tramfactions pub-
lithed 1n Print.

THE



S
TRANSLATOR

O T HE

READER.

" NHough the Firft Parg of the Phyfico-Mechanical Expe-

- ments of this Honorable Anthor was publifbed by him in
" the Englith Zongue ,- as was alfo, fome years after, his
Firft Continuation of the fame, yet (o welcomly were they ex-
tertained by the Curious, cﬁeciai{; in Tranfmarine parts ; thgt
the Firft Part hath been long fince publifbed inthe Latin Tongue;

" and the - Firft Continuation s alfo tranflated into. the fame
Tongue , though ( for.reafons , in part.mentioned at the end of
the Publifber's Advertifement to the Reader prefixed before this
Tralt:) wor yet Primted. GRS i o SR

7 his Second Continuation of the aforefaid Experiments [peaks
Ratin at the frft-hand; bat that all thofe Three Tracts might
be clothed with one habit |, it was the defire of fome ingenious .
Ferfons, that it might alfo be rendred into Englith; which
Frovince hath been recommended to me by the Bookfeller.

- Lmay without vanity affirm , that I have an advantage be- -
youd fome others, in reference to the Ferfions of any. Tra&s of .
- < T9i 0 this
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this Noble Author , either out EF Englith into Latin, or ost of
Latin /nto Englifly, in that, by reafon of the wvicinity of my
babitation, I have conveniencie , at fitting feafons , o confult
the Author himfelfy about his [enfe in any place which may be
doubtfull to me 5 which I mention, wot onely to declare the Can-
dour and Condefeenfion of fo Eminent a Perfon, but alfo to ac-
~count for any Miftakes I may be guilty g y Which are therefore
rendred the more inexcufable inme, and properly to be laid at
wy own door. e Vs
It is not todbe doubted, but that, if the Honorable Author of
thef@ following' BXperiments had himfelf ar firfy dreft thews #p
in their Englith habit , they had appeared far more terfe and
polite than my -inability can trim them up to, yeg befides the
neceffary Inconveniences which attend all Tranflations of Books
( efpecially thofe which trear of Nice and Curioys Subjells )
which I alledge for part of my Apology , I do farther relieve
my [elf with that- [aying of the Orator; Si'quis fumma defpe-
ret, tamen eft pulchrum in fecundis tertiifve confiftere. Quzaril,
And in reference to the Elegancies of this Noble Author ,
in the Englith as well as other Languages ( of which he is fo
great a Mafter ) I may farther add with the famé Orator ,
Ut tranfeundi fpes non fit, magna tamen eft dignitas confe-
‘quendi. "7 fuficient honour for me to write after his €opy. In
fine 7 conclude with the Poet ; | '

Veniam pro laude peto, laudatusabunde, "~
- Si faftiditus non-tibi, Leftor, ero. = =
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THE SECOND

CONTINUATION

‘ PHYSIGO-MECHANICAL

EXPERIMENTS.

" TCONISME L

The c[ﬁ'ﬁ‘ﬁptlﬂ% of the Engine, with a double T abe for the ex«
| baaﬂmg af the Air. .

RE Two Pumps made of Brafs. -
BB Are Two Plugs lmllaw within, and 0=
pen below.
CC Are Two holes in the upper part of
the Plugs with Valves opening outwardly,
that they may afford paflage to the air to go out, and hm |
der it from coming in.- .

“DDDD  Ate Iron Rods ferving to move the Plugs, and an-
nexed to them, by means of the Gnomons FF.

EE Are Two flat Iron flirrups at the top of the Rods DD,
on which the Operator muft {tand to feta work the Engine.
- GGG Is a Cord Joyned to_the Two Stirrups, and com-
, Paﬁing the Pully H.

Akds

il o i LL
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LI Are Two Valves at the bottom of the Pumps, opening
- inwardly, for the admiffion of the Air out of the Tube MM.
MM Ts a Tube reaching from both Puimps to the Plate OO,
by means of the Curvature PP QQ; which Curvature ought
to be of {0 great length, that-the Tube P Q Q_nay not
hinder the exercifer of the Pumps, but that he may conveni-
ently ftand on the ftirrups EE. |

OO Is aPlate bored in the middle, on which the Receivers,
to be evacuated, are to be put; as R tor.example. |

“Before this Efgine can be fit for ufe, it is to be put infoa

" frame of wood to fupport it,as is fhewed in the fecond Scheme,

“and as much water is to be poured through the hole Q_in the
Plate OO into the Pumps, as is fuflicient to fill-the Cavities
-of the Plugs, and a little more; and then fome body muft
ftand on the two Iron Stirrups EE, and muft alternately de-
prefs and elevate them. For by this means it will come to
pafs, that the Plugs, following the motion of the Stirrups, in
their affent will leave the fpace in the bottom of the Pumps
empty, and feeing all other paflage is intercluded from the
Air, that Air alone which is contained in the Receiver R is
conveighed into the aforefaid Pumps by the Tube Q Q PP M,
and opens the Valve L, which being prefently fthut Riinders the
fame Air from making a regrefs : wherefore the Plug, after-
wards defcending, Comprefleth that Air, whence of neceffity
the Valve C muft be opened, and all the Air muft pafs out at
it, viz. becaufe the water in the bottom of the pumps doth
exattly fill all the fpaces, and doth alfo regurgitate through
the Valve C. | 2
Here we may obferve, That this doutle Engine 1s upon

many occafions to be preferred before a fingle one (that is
moved with the Foot,) for it doth not onely produce a double
effet, but performes it alfo much more eafily; for in thofe
Engines, which are furnithed but with one Tube, Whilﬁl

' | the
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the Plug is drawn up-to evacuate the Pump, the whole Pillar
of the Air, incumbent on the Plug, is to'be elevated by force;;
and again, when the Plug returns back, it isalfo by force to
bereftrained, left it thould be too fwiftly impelled by the Air,
and fo break the bottom of the Engine; but in thefe double
Engines, the Plyer of them is in a manner wholly free from
that toyle. For in the Firft fuctions, the Plugs are cafily
lifted up, becaufe the Air, immediately derived from the Re-
ceiver R into the Pumps, prefleth the Plugs downwards, al-
moft as ftrongly as the external Air incumbent on the oppo-

{ite part; and when the quantity of the internal Air is dimj-
nifhed, it comes to pafsthat the Plug to be deprefled, tends
downward with fo much the greater torce, and {o by means
of the Cord GGG compaffing the Pully, draws the otherPlug

upwards, and at the fame time hinders it from too much ve-

locity of defeent. And by this means both Plugs at one and -

the fame time will be helptull to him that exercifeth the Pumps.
Seeing ‘the Plugs make but a very {mall '-r§ﬁﬁance, q
man may eafily judge, that the two Pumps of this Engine
may be plyed with greater eafe and alfo with more {peed,
than-one Pump in {ingle Engines can, fo that this engine is
of great ufe in order to thofe Experiments, which cannot be

well made, but with velocity an lfpe,e_df. 5

ICONISME II
The defcription of the Mercurial Gage.

#~§ VHE Firft defcription of a Mercurial Gage, to difcover

M the degrees both of the rarefied and condenfed Air,

may be {een about the beginnimg of the Continuation of our

Phyfico:-Mechanical Experiments; but thofe Gages whichIufed *
| B 2 | 1
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in the following Experiments, are declared in the {fubfequent
Scheme. S | .
fir.r. . The whole Gage ABCDE confifts of Three Glafs
- 7% Tubes, all very well faftned and cemented together,
yet fo, that a paffage is open from one to the other; The firft
of thefe Tubes AB being opén at the extréme A, is of lefs ca-
pacity than the Tube BCD, but of greater than the Tube ED.
The Tube BCD is crooked in the middle, and the Tube ED
ought to be Hermetically fealed, at the extreme E, but the
part BCD muft firft be filled with Mercury. |

This Inftrument thus prepared, if it be put into a Receiver,
out of which the Air is afterwards to be extralted ,” it will
come to pafs, that the Air remaining in the part ED, will
by its fpring comprefs the Mercury DCB and force it to
afcend into the part BA, and its felte will be dilated in the
Cavity DC. If then the proportions be duely obferved be-
tween the bignefs and length of the Tubes, as fhall be decla.
red hereafter, when the Air is extraded, the Mercury will
almoft reach to the top A, and the Air in the other Leg, be-
ing fodilated, that it cannot fuftain a greater body of Mercury,
will be kept included in that place. |

But that this Inftrument may exa&ly tell the quantity of
the Air produced in its Receiver, the Tubes AB ED are to be
diftinguifhed by marks into feveral parts; And when the Tor.
ricellian Experiment is tryed, above the plain Plate LM of the
Pneumatick Engine, as you may fee in the Figure, a Receiver

. FGE is to be taken, being perforated in the top F, and the

Tube HI is to be tranfmitted through the hole, that {o the Re.
ceiver may be applyed to the Plate; and then the Hole F
being ftopped, and the Gage ABCDE being put into the Re-
ceiver, the Air is to be exhaufted ; the Air then being dilated
in the Receiver, the Mercury cannot be fuftained fo high in the
Tube HI, but muft defcend by degrees; and at the fame

time
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time the Air of the Tube ED drives the Mercury by little and
little into the Tube AB. When then the Mercury in the
Tube HI defcends to the height of 29 Digits (I take Digits
for Inches throughout all this Tract) and ftays at that height,
if we mark to what height the Mercury hath afcended into the
Tube AB, we may know, that as often as the Mercury in
our Gage fhall reft at that height, the Air in the fame Recei-
ver will be able to {uftain onely 29 Digits of Mercury; fo
thatthe place in the Gage, or in the Paper femblably divided,
- muft be marked with the figure 29. And fo further, eve-
vy Digit of the defcent of the Mercury in the Tube HI
may be marked m our Mercurial Gage, and the part AB
willbe fit to thew all the degrees of the rarefied Air.
- But now it the Air be condenfed in the Receiver above its
wonted preflure, and all ways of its efcape be ftopped, you
may immediately know it by the Tube ED; for the Mer-
cury will be impelled into it by the incumbent Air, through
the open hole fo much the higher, as the compreffion of the
Alr 1n the Receiver fhall be the greater; and how great that
is, and what an altitude of the Mercury it can fuftain, may
cafily enough be found out, if the computation be made after
the manger followingili v s Bids afe i ¢
It 1s evident from the Experiments long fince publithed by
Mr. Boylein his Anfwer to Linus, That the fpace poflefled by
the Air, is diminifhed in the fame proportion, as- the com-
prefling force is encreafed; and wvice verfd. - ¥ |
Let then (for Example) the fpace A be poflefied Fibhal !
by a certain quantity| of Air, when (for inftance) |
the comprefling force is F; if now we encreafe that force by
the addition of” G, which is equal to it, it will happen, that
our felt-fame quantity of Air will be reduced to half its fpace,
{o that B the remaining fpace willbe the half of the total {pace
A, even as the former preffure F is the half of the total pref:
fure F+G. So further, if we encreafe the preflure more by the
| B 3 ~ addition
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addition of H, fothat the firft preflure F is onely & of the to-
tal preflure F + G + H, it will come to pafs, that the Air
can poflefs onely the fpace C which is % of the total fpace A.
-~ And {0 afterwards, the remaining {pace will be in the fame
proportion ‘to the 'total {pace, as the firft preflure is to the

- total preflore. p

The remaining fpace. The total fpace : :

The firft prefiure : The total prefiure. | |

So that three of thofe terms or quantities being known,
it will be eafy to find out a fourth by ghe-Rule of proportion.
For inftance, In our Gage let the Tube ED be the total {pace,

in which the Air is comprefled by the wonted preflure of the
- Air, which in England 1s wont to be equivalent to 30 Digits
~ of Mercury, or thereabouts; and therefore the firft prefiure
will-be 30 Digits of Mercury. Now if that preflure be en-
creafed, and the Air bereduced into a narrower {pace, fuppofe
into ‘the {pace NE; if I would find out the quantity of this , |
preflure, 1 meafure the remaining fpace NE exaétly, and I
conftitute that, fuppofe 6 Digits or Inches, for the firft term
of proportion; ‘the fecond term will 'be the total dpace DE,
{fuppofe 12 Digits; the third term willtbe the height of 30
Digits of the Mercury, which was thefirft preffure; andifo the
fourth term or total preflure will'be found to be 6o Digits of
Mercury ; “whence I may «conclude, ‘that the preflure of ‘the
Air in the Receiver can fuftain the Mercury to“the height of
60 Digits : And foof thereft. s AT I

From the fame principle before laid down, it will be eafy
- 'to collect, what ought to be the proportion between ‘the
Largenefs of the Tubes AB and ED. For that depends on the
length of the Legs, which the higher they are, fo much the
better they can reftrain and keep inthe Air being but a‘little
dilated in the fealed part. For inftance, Let the length AB beof |
10 Inches, which height of the Mercury is £ of the accuftomed

e | preflure
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preffure, it will be fufficient that the Tube HB be twice as
- big as the Tube EDj; for after the Mercury hath afcended to
the top of the Tube AB, the Air included in the other Leg,
expanding it felf into the fpace, forfaken by the Mercury, will
poffefs three times more than its former {pace, and {o £ of the
firft preflure, whichis xo Digits, will be fufhicient to curb its
fpring.  But if the Legs were of lefs length, then the Mercu-
ry would be expelled by the included Air, at leaft in part.
And therefore the bignefs of the Tube AB ought to have a
oreater proportion to the bignefs of the Tube ED, that the
afcending Mercury may afford greater place to the Air to be
dilated, and fo, the fpring of the Air being weakened; the
weight of the Mercury cannot be overcome.  And that would
happen fo, if the height of the Gage be to the height of 30
Digits, in the fame proportion which the firft fpace of the Air
isin, to the total fpace, which the Air would poflefs iz vacuo :
According to the principle before laid down. it
It is better that the height of the Tube be longer than
thorter; becaufe if it be fhorter, the Mercury will be expel-
led in part, and fo will not be able to fhew all the degrees
of rarefalion; butif it be longer, this onely will happen, that
the Mercury will not reach to thetop, and fo the Gage will
neverthelefs indicate all the variations, though they be lefs fen-
fible ones. - | | -
~ But the Tube DC ought to contain that quantity of Mer-
curyat the leaft, which may be fuflicient to fill the Tube AB,
before any way of eruption be opened for the Air included in
the Tube ED. If the capacity of it be much greater, the mat-
ter is not much; nor need we be very folicitous concerning
the Figure of this Tube. | | |

1CO-
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ICONIS M E II
A dqﬁ:rgpfzm of the Eﬁgme t0 campr&]rtbe Air.

Fida AAY S a Glafs Veﬁ%l whofe orifice i is exquifitely fitted
1 to the plain Plate BB.
BB Isa plain Plate of Brafs, made to cover the Veflel AA
exactl

CCYIS a {fmall Tube of Brafs, paffing through the middle
of the faid Plate, and faftened thereunto. '

E Isa little Valve, opening inwardly, to ihut the fmall Tube
C aforefaid.

F Is the Spring deprefling the Valve P

- GGG Isthe Gnomon faftened to the Plate BB, made for re-
{training the Spring F.

II Is a fquare Lath, fuftaining the Plate BB, and bored
through in the middle to tranfmit the little Tube o
~ LLL LLL Are two Iron Wires, which pafling through
the holes in the Lath I and compaffing the upper part of the
Tron Plate KK, do hinder the faid Plate, tha it cannot be much
- moved frofh the Lath. . |

KK Isan Iron plate with a hole in the middle rformed 1{1!:0
a Female fcrew, to receive the Malefcrew MM.

MM Is an Iron Screw, whofe ufe is, {lraitly to copjoyn
the Receiver AA with the Plate BB. .~ And left the Brafs Vel
fel thould be broken, it isiconvenient to put fomne wood with
Leather between the Screw and the upper part of the Receiver :
Alfo Leather is to be put upon the Plate BB both to prevent
the breaking of the Glafs, and alfo for, the more exalt thut-
ting of the Receiver.

NN Is a Pump faftened to the Tube C below the Plate BB.

OO. Is the Sucker or Plug of the Pump NN. -

P Is
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. P Isalittle hole in the lower part of the Pump, by which

the Air enters into it, when the Plug is brought to the loweft
part thereof. - o 8

Now if we would comprefsthe Air by the helpof this Engine,
we put the Bodies, about which the Experiment is to be made,
into the Receiver AA; and laying it on the Plate BB, we
firmly bind it thereto by the help of the Screw MM. This
‘being done, the Sueker or Plug OO is to be drawn, till the
external Air by the hole P, can fill all the uppes part of the
Pump; then if the Plug be drawn upwards, it will come to
pafs, that the Air finding no other way of egrefs, w#l open
the Valve E, and entér into the Receiver AA, from whence
‘there is no regrefs, becaufe the valve E is prefently deprefled
by the Spring F, and doth fhut the hole C. And fo we may
iterate the compreffion of the Air into the Veflel AA, as often
as we pleafe, and the quantity thereof is eafily known by the
Mercurial Gages.

- But I am wont fo to fafhion the Pump, that it may be fit-
ted by a Screw to the Tube C. Forfo when one Receiver is
full, we may take away the Pump, and ufe it to fill other
Receivers. S | |

Now becaufe in thefe Engines, Mercurial Gages are ufed
onely to thew the degrees of compreffion, there is no need
of ufing the Gages here, which are defcribed in the firft Fi-
gure; for they are made with more difficulty, and befides,
they afford but a {fmall fpace to note the degrees of comprefii-
on in. And therefore it is better to fold the Glafs Tube, fea-
led at one end, in feveral places, as the Figure T {hews, that
a long Tube may be contained in a fhorter Recewer: fo that
the Mercury being put in, through the open end, as much as
- will fufhice to fill the length of one Digit, all the reft of the
{pacefilled with Air, will ferve for the marking of the degrees
of compre{lion, much more {fenfibly than can be done in a
{horter Tube. x C Here
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Here we muft note, That when the Merecury tends down-
wards infuch an infletted Gage, the weight thereof doth help
the external preflure; but when it is impelled u pwards, the
- fame weight makes refiftance : This difference muft be heeded,
if we have a mind to try very aceurate Experiments.

. _ ; >
ICONISME 1II.

How mixtures may be made in comprefled Asr.
& - :
Fii ET the _Receiﬁr'e-r be AA, inwhich we have a mind to
-mix either liquors or powders. i
Let QQ RR be two Tubes, each of them fealed at one end,
and open at the other. |
‘Let RQS be a Veflel of Brafs, to be laid upon the ori-
fice of the Tubes, as is thewed in the Figure.

The Liquors to be mixed muft be poured into the Tubes
QQ RR, each liquor in his own Tube, and ler the Veflel
inverted RQS be laid on the orifices of the Tubes, and in that -
pofture let all be covered with the Recejver AA, let the Screw
be wrung or ftraitened, and the Air intruded after the man.
ner defcribed fol. 9.  And when you fhall underftand by the
Gage TT, that the compreflion is arrived at that degree,
which you intend, the Engine isto beinverted.and fo the Liquors
will flow down from the Tubes into the Veffg] RQS, and be
muxed- there. If you defire to mix more liquors or powders,
then the aumber of the Tubes is to be encreafed accordin gly.

ICO-
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ICONISME IIL

Elow factitious Air may be tranfmitted out of one Receiver into
another. | | -

¥ Tryed two ways (principally) to tranfmit Air out of one

I Recewver into another; but becaufe the finft of them fee-
med lefs convenient, I fhall bere onely defcribe the Latter.

AA Is a plain Plate made of Metal, having an hole in the
middle. i '

BB Is the Stop-cock faftened to the hole in the middle of
the Plate AA, one of whofe ends is formed into a Male-fcrew.

DC Is a Gopper Funnel open below, with a broad orifice
(that fo it might be eafily fet upon the Pneumatick Engine
and there fland firm) and in the upper part the orifice D
1s fafbioned into a Female-{crew, to receive the Male-ferew of
the Stop-cock BB. R

EE Is a fmall Tube, open at both ends, both whofe .
orifices are excavated into a Female-Screw, to receive Re
the Male-fcrew of the Stop-cock BB. .

FF Is the Receiver laid on the Plate AA, and exqui-
fitely fitted thereunto. i

Fig. 1,

Now 1if we would make fa&itious Air, we muft put the
~matter which is to produce the air, into the Receiver FF, and
placing the faid Receiver on the Plate AA, by means of the
Screw, we muft. ftrongly faften it thereto, after the fame
manner as hath been deferibed in our Engine for comprefling
the Air; and the Stop-cock BB we infert into the Female-
ferew D; then the orifice C, and with it the Recetver, is to
be placed upon the pneumatick-Engine, and the Stop-cock B
being opened, the Air is to be extéa&ed; when the Receiver FF

e . 1S
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is emptied ot Air, the Stop-cock B is to be thut, that {o al