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in a moment of sudden danger; and used every argy -
suade me, that the present safety of the ship '
timeous and friendly interference of ‘this aerial demigoc
no accident could possibly have happened to the sails, wl
men were at prayers, as long as the light glov '
mast. Had the light, he continued, descended
mast-head to the deck, and from thence to the
often seen it, the event would have prognosticated a ga
other disastery and, according to the depth of the descent, so wod
he the nature. of the evil to come. In the present instapce; the

lights gradually disappeared, like the snuff of a candle, and
weather continued clear and fine for several subsequent day:
B B [ Boston Jou:

A Account :Qf the Passage of Huter through an Aqueduct being
toludly obstrueled by collections of Air; and on the Equilibrivm of
differont jluids in bent tubes, By 1. TreapweLr, ’

‘A LEan pipe, haying a bore.an inch and a half in diameter, was
laid from o well in Roxbury, to'the mills at the water work; he'
Boston mill-dam, for the purpose of supplying the: workmen,”
carry on the various manufactories erected on the mill-dam, an
their families, with fresh water. The surface of th ’ ;
well was found, by a survey, to be somewhat higher than-any of ‘the
ground through which the aqueduct passed. The whole length of

the zqueduct was about 6000 feet, and its general courge ,
a salt marsh; in its way, however, it passed under the bed of two
creeks, which may be taken at 12 feet degp, each, and pear us ter-
mination, it descended from the marsh fo the bed of“the ay on
which the mill-dam is built, It was laid about three feet bpneath
the surface of the marsh, and obened into a reserveir “eity
mills, four feet below the level of the surface.of the in the
fountain well. - | : e

After completing the aqueduct and opening it-inte:the well.di
found that not a drep. of water would run through it. As'it
known that there were no mechanical obstructions’ 2l
was thought not alittle anomalous that the water sho
throyghit. ~ . o e

In this state of things I was requested, by those interested.in:
aqueduct, to consider the circumstances, and endeavour to procure
a passage of the waters:. When the exact condition e'aqqedugt
wis taken into consideration, I perceived that ‘th'e water let into it.
might have made such-an arrgngement, in relation to_the air with
which the pipie was previously: ‘
For let us suppose in the annexe
open throughout
“having the several verl ;
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required to pass water, or any heavy fluid, through it in the direc~
tion from A to B, the end A ‘being elevated the distance a b above
B, ¢ d being a horizontal line.” 1t is evident, that the water bem%‘
let into the end at «, will pass and fill the pipe to ¢, displacing all
the air with which the pipe, being open to the atmosphere, was pre-
viously full.  Flowing over the curvature ¢, in a stream or column

less than the bore of the pipe, it fills the corvature at f, wiﬂ}out dis-

placing the air previously contained in the descending section from

eto £, "This air is thas shat up, and cannot pass from the pipe 1n

any direction, without passing under the water, which, from 1ts in-
ferior specific gravity, is impossible. The water, continuing to flow
over the flexure ¢, rises from / to g, and flowing over this fexure,

the same thing is repeated, as to the air from g to %, which took place
at the flexures ¢ am{)f. Rising from / until it attains some point, ¢
for example, at which the sut of the perpendicular heights of the
ascending columns ¢ ¢, f g, &e. is equal to the height ofthe column
ab. That is, if we suppose the air to be un-elastic and void of

weight, but as this is not true in fact, the air will be condensed 1 2
greater or less degree, according to its volume and the height of the
columns of swater opposed to it. In consequence of this condensa-

tion, the water will rise, as shown in the figure, to £ and m, for ex-

ample, and the weight of thiese columns being added to the effective
force of the column @ b, produces a rise of the water to some point,
7, in the flexure 4 n. There is then a perfect equilibrium in the
opposing forces, and the water can flow no farther. This equili-
brium. may be expressed, generally, by

~ cabdecd=2>be ,

in which a is the perpendicular height of the water in all the de-
scending flexures; b its density; ¢ the perpendicular height of all

the enclosed airy d its mean density; and e the perpendicular height
of all the ascending columns of water.

f d
Hydrodynamics, have noticed the obstruction
e passage of water in bent tubes; but
y of consulting, the authors

e
Beveral writers on
which air often presents to th
in the works that L have had an opportunit
appear to regard the air as collecting in the high parts of the tube,

and partially closing its bore, thus diminishing, witheut totallyob-
structing, the discharge. 'This is quite different from the effect of
the arrangement which I have attempted to explain.  Those, how-

ever, who are acquainted with this subject, will recollect the Zurich

machine for raising water, invented many years since, as owing its

efficacy to an arrangement which the air and water take in a spiral
tube, very similar to that stated in the preceding part of this paper.
As the aqueduct at the mill-dam was more or less bent through
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ts whole course, the flexures being considerable at the crééks under
wwhich it passed, it appeared to me certain that it was
with air, and that thig alore ‘ix}term;l:ted the flow of -
opening small holes into it in several 3) aces, air rushed ow
«quantity; still, however, the water did not flow at the reser
as it was impossible to get at the bendings in every part of the
without the labour of uncovering it wholly, the designof freeing it
From air by piercing it with small holes, was suspended. ' A forcing
pump was then coupled to the upper end of the pipe, and water,
wwhich had been heated in the worm tube-of a distil house, in the
vicinity, was forced into it. The pump was furnished with a valve
ioaded with a weight equal to a column of water 80 feet high, and
a very small opening made from the aqueduct into the reservoir at
the mills, so that the water passing slowly through the whole length
of the aqueduct, was there discharged. The object of this appara-
tus, was, to produce an absorption of the air, by bringing it in con-
tact, under heavy pressure, with water which had parted with some
of its air, by being heated; as these conditions are known to be -
favourable to the absorption of air by water. The pumping was
<ontinued about ten days, and the quantity of water used may be
taken at 20 hogsheads; when the pump was taken off, and the aque-
duct opened into the fountain. The water was then found to flow.
at the reservoir, discharging as much as was due to the head, * This
discharge has continued uninterruptedly to the present {ime, about
five months. 'There can be no doubt but much air was absorbed,
its presence in the aqueduct being indicated, &hen the pumping wag
<commenced, by its throwing a stream of water out of the pipe,
which the Joaded valve was placed, whenever the weight was r
moved from the valve. The quantity of water thus throws badk
was much too great to have been produced from the elasticity of the
water, or the lead pipe, and it diminished daily, having almost ceased
before the pump was taken off. CE
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LIST OF AMERICAN PATENTS GRANTED IN tzovﬁssé‘m

With Remarks and Bxemplifications by the Edi

1. For a mode of dpplying Steam for Extractin in;

and other ingredients, from the bark, and ot}xer substange: u_md

in tanning; %Vi,l]iam Coburn, Gardiner, Maine, vaem‘berfil;
© {See the specification.) w0

2. For an improved Plough, for Ploughing Hill-sides, de-
nominated the < Hill-side Plough;? Norman Staples, Penn’
Store, Patrick gou’nty,Virginia, November 1, . U :

“The chject to-be attained by the use of this plough, is the furning
of the sward down hill, in horizontal ploughing, in both directions.




