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Notes on Book III.

to AA. The Square of € 3 the Half of
the Root is 42 § ; from which {ubftracting
3z, there remains 10 %, the Root of which
is 3,% alittle lefs: Take that from 6 3,
and there remains 3 and %, ; add that to
6 2, and it will make 9 4%; and thefe
3 .4 and 2% will be the two Roots;
which fhews that the Water can never rife
when the Barrel is empty, above 3 foot 7%
and a little more, tho® you play the Pifton
as long as you pleafe ; but if you bad fill’d
the Barrel 9 Foot 42, you might make the
Water rile 12 Foot compleat by feveral
Strokes of the Piiton.

LT us fuppofe now that the Barrel is
14 Foot up to the Pifton, and that the
Stroke of the Pilton is 2 Foot; 32 — A
will be to 32, as 14— A 10 16 — A.

"To find the Equation eafily, you muit

multiply 32 by 2z, the Difference of 14
and 16 : The Produét is 64 for the abfo-
lute Number, and that of 16 A, will be
the Number of the Roots, and A A will
be'equal to 16 A —=64; the Square of
half the Root is 64; from whence fub-
traéting 64, there remains o, whefle Root
is o, which being taken from and added to
8. ftill makes 8; which fhews that there
i< but one Root, and that the Water can’t
rife above 8 Foot; but if you make the
Pifton play ever fo little higher than 2
Fout, the Water will rile 74 Foot. The
Analogy is ealy ; for the Pifton being rai-
fed 2 Foot, the Barrel will be 16 Foor,
and that Water being at 8 Foot, there will
remain 6 Foot of Air ; but 321510 :q.‘tht:
(Complement of 8 Footto 32, as B l'f:jcal:
of rarified Air to ¢ Foot of common Air:
then the Water will raile no hugher than
8 Foot, if the Pilton plays but 2 Ioot.
Tuexce you fee, that to draw up Wa-
ter toa confiderable Height, as 20 Foor, the
Breadth of the Pump-Barrel muit be dimi-
nifh’d, and s fufficient Space mull be al-
Yow’'d for the Stroke of the Pifton ; for,
fuppofing that the Surface of the Filton be
¢ rimes broader than the Bafe of the Bar-
rel. the rifing of the Pifton 1 Foot, will
haxTc the fime Efteét as if it rofe 4, if the
Diameter of the Pilton were only equal
t that of the Barrel ; tfl then the Srroke
‘be a Foot and a half, it will be tf:.r: I:lm_ﬂ as
if it rofe ¢ Foor, and were of the lame
Beeadth : Now the 4 Terms of Equation
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being 32 = A; 32, 20= A, 265 A,
there will be 6 times 32, wz. 192 for one
Term of the Equation, and 26 A for the
other, according to what has been faid :
there Will be then A A equal to 26 A w—
192 ; the Square of half the Roots is 169
lefS than 192 ; and confequently if yon
pump a long time, you may raife the
Water 20 Foot.

IF in the Exampleabove-mention’d, you
take 8 Foot for the highet Term of the
Water, when the Barrel is 14 Foot, and
the Stroke of the Pilton 2 Foot, *tis eafy
to prove, that if you fuppofe ¢ Foot of
Water upon the Clack, it will continue to
rife by the playing of the Pifton 2 Foot ;
for there will remain § Foot of Air. Now
there is a lels Proportion betwixt 5 and 7,
than there is betwixt 27, the Complement
Of 5to 32, and 32, and confequently the
Water will rife higher than o Foot ~The
Proportion will {till' be more unequal, if
you take 10 or 11 Foot; and if you take
7 inftead of 8 Foot, the Water will fiill

tife, for there will remain 7 Foot of Ajr; .

now 5, the Complement of 7 to 32, is
to 32 as 7 to 8 3%, then if tle Pifton goes
2 Foor, it will raife the Water higher than
7 Foot ; it will rile {till more eafily, if
you pour in only 6 Foot of Water; for
there will be 8 Foot of Air. Now the
Complement 26isto 32 25 8 to 9 §4 ; then
it inftead of 9 2¢, which makes the Egui-
hbrimmy the Pilton goes 1o Foot, it will
make the Water rifc (lill better than when
it was ot 3 Foot ; and better fill than when i¢
isat 5 IFoot, &c. If you would know what

Play the Piiton muft have to raife the Water .

30 Foot, you muft take a Number a little
greater than the half of 30, as 16, at which
Point pretty near the Water, will rife
with the greatell Difficulty; the Comple-
mene is 16, the Remainder of Airis 14 ;
as 16 is to 32, 10 is 14 to 28. Tte Piitop
then multrife 14 Foot: orif the Barre| pe
2 lnches Diametery the Pifton mu(l be 1
Inches § ; for the Square ol 9 3 s 56 &,
which is a lictle more than 14 times 4 the
Square of :ilna._:hes; and then it will be {fuffi-
cient that the Stroke of the Piflon be one
Foot; butas it is ttill more difficult at an
Elevition of 15 Foot, the Pifton muft be 8
Inches Diamcter, to raile the Water abave
18 Foot, when its Stroke is but one Foor.
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