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VI. Part of a LET TER from Mr. Calwell
of Ogxford, F. R. S. to the Reverend Mr
Flamfteed, M. R. S..S. giving an account of
a new Barofcope, invented by bim, and commani-

cated by Mr Hodgfon, F.R.S.

SIR,
Have made a new Sort of Barofcope, ’tis cheap and
very exalt, I here fend you its Calculation as it oc-
curr’d to my Thoughts before I made it. Suppofe ABCD
is a Bucket of Water, in it the Barofcope xrezyosm
which confiftsof aBody x7 s m, andaTube ez yo, the
Body and Tube are both concave Cylinders communica-
ting with each other, and made of Tin ( for wantof
Glafs:) The Bottom of the Tube 2y hasaLead-weight
to fink it, fo that the Top of the Body may juft fwim
even with the Surface of -the Water by the Addition of
fome Grain-weights on the Top. The Water when the
Inftrument is forc’d with its Mouth downwards gets up
into the Tube to the height y . There is added om the
Top a fmall concave Cylinder, which I call the Pipe, to
diftinguifh it from the bottom {mall Cylinder, which I
call theTube: This Pipe is to fuftain the Inftrument from
finking to the Bottom, md is a Wirem s, de are two
Threads oblique to the Surface of the Warer, which
Threads perform the Office of Diagonals : For that while
the Inftrument finks more or lefs by the Aleeracion of the
Gravity of the Air, there wherethe Surface of the Water
cuts the Thread, is form’d a {mall Bubble which Bub-
ble afcends up the Thread while the 7 of the comaon
Barofcope afcends,
'The Circumference of the Body is 21 Tuches, therefore
its Area = 35: the Altirude m s == 4, therefore the oa
Tiriviiia dy s
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dy’s Solidity == 140, each Bafe x m, 7 s, hasa Convexity
whofe Alatude is 6.5, therefore the Conoid on each Bafe
is nearly = 113, therefore 4 the whole Body is = (140 +
11} =+ 111 =) 163, and b the entire Altitude of the Body
= (4 +.6§ -+.65 =) 5.3. The Inner Circum‘erence of the
Tube is § 014, thereforc its Area #= 2 the Length of the
Tube = 4.5, therefore the Tube’s Capacity = g, there-
fore C, the Content of the Body and Tube == 163 + g =
172 Cubic Inches, tharisalmoft 21 Quarts,

Suppofe the Air’s Preffure whea greatsa”c = 30.§ Inches
of ¥ = (3e.5% 14 =) 427 of Water, and f = 427,
therefore f¢ = 73444. Put aforthe Depth 0w, of the Air
in the Tube when the Body is juft all immers’d, the Air
in the Inftrument on Immerfion Contraéls fomewhat by
the Cold of the Waters
this Contra&ion I find
is nearly as much as
would be produc’d by
an Addition of 1 Inch
to the Atmofphere’s Al.
titude 427, this in cold
Weather, but in warm

Weather ’tis probably
twiceas much : but we
willnow fuppofe it =1,

therefore the Depth of

the Surface of the Wa.
ter in the Tube below
the Surface of the outer
Water is = & ~ 4,there-
fore the Preflure on that
inner Surface is as the
Aldtude of the Atmo-
{phere above it = f + 4
+ 1+a=F+ a(put-

) ting F =f—+ 46—+ 1.)
€ Then for that the Spa-
ces




L5991
ces into which the Air-is contralted, are reciprocal to
their refpective Preflures, and for that while the Inftru-
ment is out of the Water the Preffure f anfwer’d to the

Space C therefore, F +4:f:: C :Fff_—; = Space which
the Air takes up in the Inftrument under Water; there-

fore, ?[—_c;—;—— d == that Part of the Tube which is pof-

fefs’d by Air = an (fuppofing the Tube’s Area 2 =# ).
Therefore f¢ —F d— ad=TF an—+ aan Therefore

d —Fd a
44+F+-—-xa=fc E—- PutF+—=12g¢, there-
» n n
¢—Fd ~ fe— B4
foreca+2¢g 4='£5-—;E—-therefore a=vfe—Fd
| n

TEE— &
Then fuppofe the Atmofphere’s Gravity lefs fo much as
to fink the ¥ % Inch = 1.4 of Water,and therefore jgmtting

@ = F — 1.4, and in the laft Equation « inftead of 4, and
1 inftead ofg,You havea = &;M ~+q9 1 —9.Thus

1find ﬂ':z'p%and thereforea — 4=, 22, which.22x »
@ = 2.94
gives .44 Cubic Inches, and ({oppofing.a Cube-Inch =
253 Grains ) .44 x 253 = 111 Grains-weight of Water
that was gotten up into the Tube in the 1t Cafe more tha:
in'the 24, and therefore the Barofcope requires an Additios
of 111 Grainson its Top to fink it wih the fevelof the
‘Water inthe 23 Cafe more than in the 1%, and chis vpon
the finking of the ¥ in the common Baroleope only 4,

[O AN
¥

Inch; Now 1 Grain in this new Barcfcope is neayiy as
“difcernable as &5 Inch in the Commean, and chercfore this
Bew Barcfeope is more exatt vhan the Comamon 111

1imes, I tiititei 2 Futg
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Put f = 247.c=172.d=163. »= 2 as.above, oaly
ehange F, put F 437.3, that is, fuppofe the Body furk in
Water 4 Inches lower; In this Cafe @ = 208, therefore
4 — a +=. 64 which multiplyed into o # — 1.28
Cubic-inches, which x 293 gives 324 Grains, and fo
much the Body’s Top x » being funk 4 Inches
under Water, the Body becomes heavier, than while
x m was at the Surface of the Water. Therefore this
1.28 divided by the aforefaid Depth 4 gives .32 the A-
rea of the Top Pipe fuch as would ballance or buoy
up the Body at any Depth. Strictly fpeaking the Pipe
fbould be gradually bigger upward in order to fuftain the
Inftrument at any Depth, butas to Senfe ’tis Cylindrical,
andits Circumference = 2 oo§. Butfor that the leaft Al-
terarion of the Air would make.the Body’s Top & in
that cafe pafs thro’ the 4 Inches (which 4 Incbes T fup-
pofe all the Variety of Depth that the Inftrument has room
given it in the Bucket to afcend or defcend ) therefore the
Pipe is made a fmall matter bigger, (viz.) its Circum-
ference is 2.14; whereby the Pipe, according as the Body
finks more, gives more refiffance to the defcending Bo-
dy. The Pipes Area is.3643 : Therefore the Capacity of
the Pipe in 4 Inches Altitudeis = 1.457. Butasabovefaid
to give juftly no refiftance, its Capacity fhould be 1.28.
Therefore this 1.28 taken from1.457,leaves . 177 the aGtu-
al refiftance in 4 Inches depth, viz, (. 177 % 253 =) 44
Grains.

_ Bur this refiftance will not be the fame inall weathers,
1n order therefore to calculate what it will be when the
% of the common Barofcope is very low : For example, but
28 Inches high== 392 of Water; f muil be fuppos’d =
392, therefore F = f+ 6= 1= 398.3, and the reft as
before; wia, d= 163, f = 67424. F d = 649229,
Thence by the aforefaid Equation 4 = 2.59¢ ..
B Therefore
a=284
4
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@ — a4 =25 wieh o - wves. so Cubic Inches, which
X 283 == 126 Goans, So thar this Darolcope when the
% is Joweil, is mcic exaét than the common 126 Times,
fuppofing the Body immers’d afrethwhen the ¥ is o low,

Next while the ¥ is 1o very low, fuprofe the Top of
the Body deprefs'd 4 Inches under Water ; therefore ¢
= F 4+ 4= 402.3, thereft are asbefore, viz. f ¢ = 69424,
then a will be 1.9: b.t before, whiie the Top of the Bo-
dy was at the Surface, « was 2.59. Therctore the Diffe-
rence 69 X Tube’s Area 2, gives 1.38 Cube-inclies, which
X 253 gives 349 Grains, and fo much the Baroftope is
heavier when the Top x» is 4 Inches under Water, or
which comes to the fame, fuppofing that v at 28, and
xm at the Surface; this Barofcope %y the y** afcending
#; Inch will become heavier 349 Grains. The Pipe’s Ca-
pacity in 4 Inches Altitude was 1.457,from which take the
abovefaid 1.38, the refidue = .077, which x 2353 gives
19 Grains in 4 Inches; fo that the Pipe will fuftain the
Burofcope, and alfo 44 when the ¥ is 30i high, and but
19 Grains whenthe ¥ is 28 high. The fewer Grains dif-
ference there are in its {inking, thro’ 4 Inches, the more
nice the Barofccpe will be.

There where the Thread cuts the Surface of the
Water, is form’d a Bubble, therefore this Bubble white
the Inftrument finks in Water 4 Inches, which isall the
room that I give it, the Bubble moves on the 2 Diago-
nal Threads 20 Inches, it follows therefore that 120
Grains difference would make thie Bubble walk over
120 Inches, if the Threads were fo long, but as it has
been above calculated, about 120 Grains difference of
Weight of the Inftrurment is produc’d by f{o much
of the Alteration of the Air, as would make the 3
of the common Barofcope +- Inch: therefore when tire
y afcends s Inch, the Bubble of this new Barofcope
afcends 120 Inches: thereiore this new Barofcope is
more exa& than the Common Barofcope by about r2co

times, Dw
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Clfervations made wish this new Barofeope,

1. Whils the ¥ of the comon Barofcope is often known
to be {tacionary 24 honrs together, the Bubbiz of the
siew Barofcope is ravely found to ftand fill 1 minuze,

2. Suppole the AlL’s Gravity encreafing, and accor-
dingly the Bubble aleending, during the Time thut it
afcends 20 Inches, it wiil fve many fhort defcents, of
the Guantiry of » Inch, 1, 2, 3, ¢r more Inches, each of
which being over it will afcend again. Thefe retro-
ceflions are fiequent, and of ali Varieties in quantity and
duration, fo that there is no judzing of the general
courfe of the Bubble by bare infpeltics, though you fee
it moving but by waiting a little time.

3. A fmall Blaft of Wiad will make the Bubble de-
{cend; a Blaft that can’ be heard ina Chamber of the
Town, will fenfibly force the Bubble downward. The
Blafts of Wind fenlible abroad caufe many of the a-
bovefaid Retroccflions, or Accelerations in the general
Courfe; as I found by carrying my Baroltope to a.
Place where the Wind was Pereeprible.

4. Clouds make the Butble defcend. A fmall Cloud
approaching to the Zenith works more than a great
Cloud pear the Horizon. In Cloudy weather the
Bubble defcending, 2 break of the Clouds (or clear
Place) approaching to the Zenith, has made the Bub.
ble toafcend; and after that break had pal’'d beveond
the Zenith a confiderable Space, the -bubble again de-
fcended.

5. All Clouds (except one) hitherto by me obferv'd,
have made the Bubble to defcend. But the other day
the Wind being Norto, and the Courfe 6f the bubble

deicend-

U
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defcendinz. TOw to :he Windward a Large thick Claud
neai the “iymzag, and the bubbie fiill deitended, but
asthis Clound drew near the Zenith it tn’d the way
o’ the b :hhle making it to afcend, and the bubble con-
tiaed atending eill the Cloud wasall pafs’d, after which
it *~fumed ws former ceicent. Tt was a Cloud that
yielded a coid fhower of {mall Hail.
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