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An Account |
Of o New kind of Barofcope, which may be called Statical ;
and'of fomie Advantages and Comveniencies it bath above
the Mercurial ;. Communicated, [ome while [ince , by the
Honourable Robert Boyle.
75z 0S for'the New kind'of Barofcopes , which, not long
%t v'ag‘é,q‘, * 1 intimated to you, that my  *See Num.11.p.
> | hafte wotild not permit me to give 185, Phil. Tranf-
A jmt; an account off; fince your Let- alions.

ters acquaint mé, that'you ftill defign a Communicating to the
' Li Curious
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Curious as much Information,aas may be, in reference to Ba-
rofeopes ; I fhall venture to fend you fome Accountof what 1
- did butname (in my former Letter) to you,

Though by a Paffage, you may meet with in the 1gthand 20th
Pages of my Thermometrical Experiments and Thougbts, you may
find, that 1 aid fome years agoe think upon this New kind of
Barofcopes yet the Changes of the Atmofphere’s Weight not
happening to bethen fuch, asI wifh'd, and being unwilling to

deprive my felf of all other ufe of the
€ TheScales here meant exateft Ballance *, that I (or perhaps
were before ‘;’”P"“”’ £)e= anyman) ever had, I confefs to you,
Zﬁ;;g‘;?; t;:';b?;};:;f; that fucceflive avocations put this at-
part of a grain. tempt for two or three years out of my
thoughts 5 till afterwards returning to
a place, where I chanc’d to find two or three pairs of Scales, I
had left there, the fight of them brought it into my mind ; and
though I were then unable to procure exaéter, yet my defire
to make the Experiment fome amends for {o long a negleét,
put me upon confidering, thatif I provided a Glafs-buble,more
than ordinary large and light, even fuch Ballances, as thofe,
might in {fome meafure perform, what I had tried with the
ftrangely nice ones above-mention’d.

I caufed then to be blownat the Flame of a Lamp fome
Glafs-bubles as large , thin and light, as I could then procure,
and choofing among them ene, that {feem’d the leaft unfit for
my turn, I ccunterpoifed itin a pair of Scales,that would loofe
their £quilibrium with about the 3oth part of a Grain,and were
fufpended at a Frame. 1 placed both the Ballance and the
¥rame by a good Barofcope, from whence 1 might learn the
prefent weight of the Atmofphere. Then leaving thefe Inftru-
ments together ; though the Scales, being no nicer than Thave
exprefs'd, were not able to fhew me all the Variations of the
Air’s weight,that appear'd in the Mercurial Barofcope,yet they
did whatI expe&ed, by fhewing me variations no greater,than
alter'd the height of Quickfilver half a quarter of an Inch, and
perhaps much fmaller,than thofe:Nor did Idoubt,that,if I had
had either tender Scales, or the means of fupplying the Expe-

riment with convenient accommodations, 1 fhould have di-
{cerned
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fcerned far fmaller Alterations of the Weightof the Air,fiace
I had the pleafure to fec the Buble fometimes in an equilibrinm
with the counterpoife; fometimes, when the Atmofphere was
high, preponderate {fo manifeftly, that the Scales being gently
ftirr’d, the Cock would play altegether on that fide, at which
the Buble was hung s and at other times (when the Air was hea.
vier) that, which was at the firft but the Counterpoife , would
preponderate, and, upon the motion of the Ballance, make the
Cock vibrate altogether on itsfide. And this would con-
tinue fometimes many daics together, if the Air folong re-
tain’d the fame meafure of gravity ; and then (apon other chan-

es)the Buble would regain an equilibrium,or a preponderances
%o that I had oftentimes the fatisfaction, by looking firft upon
the Statical Barofcope (as for ditin&ions fake it may be call’d)
to foretell, whether in the Mercarial Barofcope the Liquor
were high orlow. Which Obfervations though they hold as
well in Winter, and feveral times in Summer (for I was often
abfent during that feafon)as the Spring, yet the frequency of
their Viciffitudes ( which perhaps was but accidental) made
them more pleafant in the latter of thefe feafons.

So that, the matter of Fa& having been made out by variety
of repeated Obfervations, and by fometimes comparing feve-
rall of thofe new Barofeopes together, I fhall add fome ofthofe
Notes about this Inftrument, which readily occur to my me-
mory,teferving the reft till another opportunity.

And Firfs, ifthe ground, onwhich I went inframing this Ba:
roféope, be demanded, the anfwer in fthort may be; x. That,
though the Glafs-bublé, and the’Glafs-counterpoife, at the
time of their firft being weigh'd,be in the Air,wherein they both
are weigh’d, exatly of the fame weight; yet they are nothing
near of the fame bulk ; the Buble, by reafon ofits capacious
cavity ( which contains nothing but Air, or fomething that
weighs lefs than Air ) being perhaps a hundred or two hundred
times ( for I have not convéniency to meafure them ) bigger
than the Metalline counterpoife. 2. That according to a
Hydroftatical Law ( which you know I have lately had occafion
to make out) If two Bodies of equal gravity, butunequalbulk
come to be weighd in another Medium, they willbeno longer

Ii= equi-
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equiponderant ; but if the new adedium be heavier, the greater
Body, as being lighter in Specie, will 4oofe more of its weight,
than the leffer and more compaé ; butif the new Asediumbe
lighter than the firft, thenthe bigger Body will outweigh the
lefler: And this difparity, arifing from the change of Mediun’s,
willbe {fo muchthe greater, by how mnch the greater inequality
of bulk there is between the Bodics formerly cquiponderant,
3. Thar, laying thefe two together, I confider’d, that twould
be all one, asto theeffedt to be produced, whether the Bo-
dies were weighed in Mediam's of differing gravity, orin the
fame Medium, incafeits ([pecifick) gravity were confiderably
alterd: And confequently, that fiace itappear’d by the Ba«
rofcope, that the weight of the Air was fometimes heavier, and
{foynetimes lighter, the alterations of it, in point _of-gravity,
from the weight, it was off at firft counterpoifing of the Buble
of it, would unequally affe&k fo large and hollow a Body,as the
Buble, and fo fmall and denfe a one, 2s a Metallin weight : And
when the Air by anincreafe of gravity fhould become a heavier
Medium, than before, it would buoy up the Glafs more than
the Counterpoifes and ifit grew lighter, than it was atfirft,
would fuffer the former to preponderate: ( The Illuftrations
and Proof can fcarce be added in few words ; but, ifit be de-
fired, Imay, God permitting, fend youthem at my nextlea-
fure:) And though our Englifh Air be about a thoufand times
lighter, than water, the difference in weight of fo little Air, as
i; but equalin bulk to a Buble, {feem’d to give fmall hopes, that
it would be fenfible upon a Ballance ; yet, by making the Buble
very large and lighty I fuppofed and found the Event, Ihave
already related.

Secondly, The hermetically feal'd Glafs-buble, I employed,
was of the bignefs of a fomewhat large Orange, and weigh'd
about r.drachme and 10.grains. But I thought it very poflible,
if ¥ had been better furnifh’t with conveniencies (wherein 1af-
terwards found, Iwas notmiftaken ) to make (amongmany,
that -might be expected to mifcarry) fome,that mightbe pre-
ferable to this, either for capacity or lightnes, orboth; efpe-
cially if carebe taken, that they be not feal’d np, whilft they
are too hot.  For, though one would think, that it were advan.

tagious
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tagious to rarify and drive out the Air as much as is poffible, be.
caufe in fuch feal'd Bubles the Air it felf Cas T have elfewhere
fhewn ) has a weight 5 yet this advantage countervails not the
inconvenience of being obliged to increcafe the weight of the
Glafs , which when it includes highly rarified Air,if itbe not
fomewhat ftrong,will be broken by the preffure of theExternal
Air, as I have fufficientlytryed.

Thirdly, 1 would have tryed,whether the Bryrefs and Afoif?-
xre of the Air would in any meafure havealter’d ths weight of
the Buble , as well as the Variation of Gravity produced in the
Atmofphere by other caufes; but the extraordinarily conftantab-
fence of Fogs, kept me from making Obfervations of this
kind; favethat one morning early, being told of amift, Ifent
to fee ( being my felfin bed ) whether it made the Air {o heavy
as to buoy up the Buble; bue did not learn, that that mift Tad
any fenfible operation on it.

Fourthly, By reafon of the difficultes and cafualtics, that may
happen about the procuring and preferving fuch large and'ligh}:
Bubles, 'as'1 have been lately mentioning ; it may in foméd cales
prove a convenience to be inform’d;  That I have fometimes,
inftead of one fufliciently large Buble, made ufeof two, that
were fmaller, And, though afingle Bible of competent big-
nes be much preferable, by reafon that a far lefs quantity and
weight of Glafs is requifite to comprife-an equalicapacity, when
the Glafs is blown into a fingle Buble;: than when' it is divided
into two s yet I found, that the employing ofitwo inftead of
one, did not foill anfwer my exfpetations, butthat they may
for a need ferve the turn inftéad of the other ; than which
they are more €afier to be progured : -And. # the Ballance be
ftrong enough to bear fo much: Glafs, ‘without beinig:injnr'd:
by employing two or a greater number of large Bubles, the cf-
fec may be more confpicuous, than ifonly a'fidgle Buble
(though a very good one ) were employed. '

This inftrument may be.much improved by divérs Accom-
modations. -As

Firft, There may be fitted to the #nfa ( or Cheeks of the
Ballance ) an Arch (of a Circle ). divided into 1 5. or 20. deg.
( more or lefs, according to the-goodnefs of the Ballance ) that
:he Cock refting. over againft thefe Divifions, may readily.

and
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and without Calculation fhew the quantity of the Angle, by
which, when the {cales propend either way, the Cock declines
from the Perpendicular, and thebeam from its Horizontall pa-
rallelifm.

Secondly, Thofe, that willbe {o curious, may, inftead of the
Ordinary Counterpoife {of Brafs ) employ one of Gold, or at
leaft of Lead, whereof the Jatter being of equal weight with
Brafs, is muchlefsin Bulk, and the former amounts not to half
its bignefs.

Thirdly, Thefe parts of the Ballance, that may be made of
Copper or Brafs, withoutany prejudice to the exaéaefs, will,
by being made of one of thofe Mettals, be lefs fubjeé, than
Steel, (whichyet, if well hardned and polifh’d, may laft good a
great while ) to ruft withlong ftanding.

Fourthly, Inftead ofthe {cales, the Buble may bc hung at one
cnd of the Beam, and only a Counterpoife to it at the other,that
the Beam may not be burthen’d with unneceflary weight.

Fifthly, The whole inftrument, if placed in a fmall Frame,
like a f{quare Lanthorn with Glafs-windows, and a hole at the
top for the Commerce of the internal and external Air, will be
more free from duft, aud irregular agitations s to the latter of
which, it will otherwife be fometimes incident.

Sixtbly, This inftrument being accommodated with a light
Wheele and an Tndex ( fuch as have been applyed by the excel-
lent Dr. Cbr. Wren to open Weather glaffes, and by the inge-
nious Mr. Hoek to Barofcopes) may be made to fhew much more
minute variations, thanotherwife. '

Seventhly, And thelength of the Beam, and exquificnefs of
the Ballance, may eafily, mitheut any of the foregoing helps
(and much more with them ) make the inftrument far exacer,
than any of thofe, I was reduced to employ. Andto thefe
Accommodations divers others may be fuggefted by a farther
'cor_jéjlderarion of the nature of the thing, and alonger praétice.

ough in fome refpects this stattcal Baro{cope be inferior
to the Méreurial s yet in others ithasits own advantages and
conveniencies above it, '

And 1¢ It confirms ad oculym our former Do@rine, that the
falling 2nd rifing of the Aercury depends upon the varying
weight of the Atmofphere; fince in this Barofcope it cannot

be
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be pretended, that a Fuga vacus, or a Funicslus , is the caufe of
the changes, we obferve. 2.1t fhews, that not only the Air has
weight, but a more confiderable one, than fome Learned men,
who will allow me to have prov’d, it has fome weight, will
admit ; fince even the variation of weight in fo fmall a quantity
of Air, as is but equal inbulkto an Orange, is manifeftly dif-
coverable upon fuch Ballances, as are none of the niceft. 3. This
Statical Barofcope will oftentimes be more parable, than the
other : For many will finde it more eafic to procure a good
air of Gold-fcales, and aBuble ortwo, than along Cane
feal’d, a quantity of Quick-filver, and allthe other requifits of
the Mercurial Barofcope; efpecially if we comprife the trouble
and skill, that is requifite to free the deferted partof the Tube
from Air. 45 And whereas the difficulty of removing the azer-
curial Inftrument has kept men from {o much asattempting to
do it, even to neighbouring places; the Effential parts of the
Scale-Barofcope (for the Frame is none of them) may very
eafily ina little room be carried, whither one will, withour the
hazard of being {poil’d or injur'd. 5. There is not in Stzatizal
Barofcopes, as in the other, a danger of uncertainty, asto the
goodnefs of the Inftruments, by reafon, thatin thefe the Air is,
in fome more, and in fomelefs perfectly excluded ; whereas in
thofe, that confideration hasno place. (Andbythe way,lhave
fometimes, upon this account, becn able to difcover by our
new Barofcope, that an efteemn'd Mercarial one,to which I com-
pared it,was not well freed from Air.)  6.Itbeing,asI former-
ly intimated, very poflible to difcover Hydroffatically , both the
bignefs of the Buble, and the Contents of the cavity, and the
weight and dimenfions of the Glaffie fubftance ( which toge-
ther with the included Air make up the Buble,) much may be
difcover’d by this Inftrumeat, as to the Weight of the Air,al/a-
lute or refpeive. For,when the Quick-filver in the Mercurial Ra-
rofcope is either very high, or very low, or ata middle ftatién
betweeniits greateft and leaft height, bringing the Seale-Baro-
meter to an Exact £quilibrivms (twith very minute divifions
of aGraine,) you may, by watchfully obferving , when the
Mercury isrifen or falnjult an inch, or a fourth, or haltaninch
¢, and putting in the like minute divifions of a Grain to the
lighter Scale , till you have again brought the Ballance to an
exquihre
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exquifit Equilibrinm s you may, I fay, determine, What known
weightin the Statical Barofcope anfwers fuch determinate Al+
titades of the afcending and defcending Quick-filver inthe
Mercurial,  And if the Ballance be accommodated witha di-
vided Arch, or aWheel and Index, thefe Obfervations will
aflit you for the future to determine readily, by feeing the
inclination of the Cock or the degree mark’d by theIndex,what
pollency the Buble hath, by the change of the Atmofpheres
weight, acquired or Joft, Some Obfervations of this nature
I watchfully made, fometimes putting in a ¢4 fometimes a
32'" {fometimes a x6™ and fometimes heavier parts of a Grain,
to the lighter Scale. But one,that knew not, for whatufes thofe
Iitt!efapers were, coming to a window, where my Baro{copes
ftood, fo unluckily fhook them outof the Scales, and con-
founded them, that he robb'd me of the opportunity of ma-
king the nice Obfervations I intended, though Thad the faufs
faction of feeing, that they were to be made. 7. By this Sze-
treal Inftrument we may be affifted to compare the Meresrial
Barofcopes of féveral places (though never fo diftant) and to
make {ome Eftimates of the Gravities of the Air therein. As
if, for inftance, T have found by Obfervation, that the Buble, I
empfoy, (and one may have divers Bubles of {everal fizes, that
the one may repaire any mifchance, that may happen to ano-
ther) weigh’d juft a Drachme , wheu the Afreurial Cylinder
was at theheight of 292 inches (which in fome places I have
found 2 mederate! altitude ;) and thatthe Addition of the 15th
partofa gr. isrequifite to keep the Buble in an £quilibrium,
whenthe Mercary 1s rifen an 8th, or any determinate part of an
inchabove the former ftation : When I come to another place,
where there is a Mercurial Barometer, as well freed from-Air
as mine (for that muft be fuppofed ) it taking out my Scaic in-
ftrument, it appeare to weigh precifely a Drachme, . and the
Mercary in the Barofcope there ftand at juft 2% inclies, ‘we may
conclude the Gravity of the Atmafpherenot to be fenfibly un-
equal in both thofe two places, though very diftant. -~ And
though there be no Barofcope there, yer if there be an addiri-
onal weight, asforinftance, the 16th part of a Grain requifite
to be added to the Buble, to bring the{cales to an Equiiibrium,

it will appear that the Air at this fecoid place is; acthat timé
{o
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fo much heavier, than the Air of the former place was, when
the Mercury ftood at 293 inches,

Butin making fuch comparifons, we muft not forgetto con.
fider the Situation of the feveral places, if we mean to make
Eftimates not only of the weight of the Atmofphere,but of the
weight and denfity of theAir.For,though the Scales wil fhew(as
hasbeen faid ) whether there be a difference of weight in the
Awmofphere at the two places; yet, if one of them beina Vale
or bottom, and the other on the top or fome elevated part of 2
Hill, it is not to be exfpected, that the Atmofphere, in this
latter place, fhould gravitate as much,’as the Atmofphere in the
former, on which a longer Pillar of Air does lean or weigh.

And the mention, Ihave made of the differing Situation
of Places, puts me in mind of {fomething, that may prove a-
nother ufe of our S¢atzsal Barofcope, and which I had thoughts
of making tryat off, butwas Accidentally hindred from the op-
portanity of doing it.  Namely, that by exactly poyfing the
Buble atthe foot of a high Steeple or Hill, and carrying itin
its clofe Frame to the top, one may, by the weight requilite to
be added to Counterpoife there to bring the Beam to its Hori-
zontal pofition, obferve the difference of the weight of the Air
at the bottom, and atthetops and, in cafe the Hill be high
enough, at fome intermediate Stations.  But how far this may
affift men, to cftimate the 4bfolute or Comparative height of
Mountains, and other elevated Placess and what other Ufes
the Inftrument may be putto, when itis duly improved 5 and
the Cautions, thatmay be requifite in the'{everal cafes, -that
fhall be propofed, I muft leave to more leafure, and'farther

Confideration.
Zhe Particulars.

Of thofe Obfervations of the Planet Mars, formerly intimated
to bave been made at London in the Months of February

and March A. 166;.

To perform, what was promifed Num. 11. of thefc Papers,
pag. 1985 'tis thought fit now to publifh the Particular Obler-
vations, concerning the fpots in Mars, and their motion,as

they were made with a 36 foot Telefcope, and prodaced in
Kk writing



