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~,hi deeozo~t of the Passage of t'Fater through an dlque&~et ,being; 
tohdl$t obsgrueled hi! colteeglom of .!lit; and on the Equilibriu m o] 
different fluids, in Dent tubes. .lly D. Tiu,:,~x~wELr. ,i . 

-A J~>';~ pipe, ha 
laid froirl a ~i',ell in 
Boston ini|l-dam, 
carry 011 the variq 
their families~ wit~ 
well was found, b~ 
.~l'Otlnd thl'Ou~:h "iv[ 
t'J~e ~q~e<h~ctXvas { 
a salt marsh; in it 
creeks, wliich may 
minatioi:i, it desce 
which lhe mill-dam is built, It was laid about three feetJ~i~eath 
the surface of  tile marsh, and opened into a reservoir at ~[{e::"eit;y 

After completin~ the aqueduct and opemng.i~.mta~tae:~.Ja~t~va, 
found that not a drop of water would run through ~, A s  it wan 
knawlt tha~ there Were no mechanical obstt'uetiong::~-~t.h~~t~ i~ 
was th(mght not a little anomalous ttmt the water ~iitmt~ S 
t h r o u g h  i {  . . . .  ' . : ~ . 7 , , ' - " ~ ! ~ : 7 7 . { { :  

In this state of  things.I was requested, by those intereste!;!n~t!!e 
aqueduct, to Consider the'circxlmstanees, and endeavo~l~ to~pro~ttre 
a passage of"the water. When the exact conditioni~flrtfieaqueduct 
*~s taken into consideration, ,I:gerceived that the ~(ater let into,it 
might have made such an arrag~ement, imretation to th~air with 
wl~leh the pioe was oreviously:~tl~d;aswhoil~yto ohstruetits passage. 
For let as su'oooSe {athe annei~d'fi~ure, A B to :represent ~ ' ~ $  
open throughout i tsqen~th~ bu~ its sides being perfectly tig~ot;~ lad 
having the several~;ertieal flexures here reprekented~ a r id~ i  i t  !~ 



i14 On tAe" lFater in an dqueduet, obstructed by dir; 

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 abow¢ 
IB, c d being a horizontal line. I t  is evident, that the water being 
let into the end at a, will pass and fi[l the pipe to 6 displacing all: 
the aw with which the pipe, being open to the atmosphere, was pre-  
viously full. Flowing over the curvature e, in a stream or column 
less.than the bore of the pipe, it fills the curvature at f ,  without dis- 
placing the air previously contained in the descending section from 
e tot. This air is tlms shut npi and cannot pass from the pipe in 
any direction, without passina under the water, wlilch, fromita in- 
ferior specific gravity, is impo~sible. The water, continuing to flow 
over the flexure e, rises f i 'omf  to g, and flowing over this-flexure, 
the same thing is rel~eated, as to the air from g to h, which took place 
at the flexures e andf .  Rising fi'0m h until it attains some point, 
for example, at which the sut~ of the perpendicular heights of the 
ascending columns e e, f z ,  &e. is equal to the height of'the column 
ab. That is, i f  we sup° p'ose the air to be un-ela'stlc and void o[ 
Weight, but as this is not true in fact, tim air will be condensed in a 
greater t~r less degree~ according to its volume and the height of the 
columns of water opl?osed to it. In consequence o f  this condensa- 
tton, the water will rise, as shown in the figure, to k and n b for ex- 
ample, anti the weight of tl~ese columns bein~ added to the effective 
force of the column a b~, produces a rise of ti~e water to some point. 
n, m the flexure h n. ['here is then a perfect equilibrium in t h e  
opposn~g torces, and the water can flow no farther. This equit~- 
briura may be ex pressed, generall y, by 

abq-c~d~_~_be 
in wh..!ch a is the perpendicular height of the water in alt the de- 
s~entnng tlexures~ b its density; c the perpendicular height of all 
t e enctosed air; d its mean density; and e the t)ervendicular heig'at 
of all the ascending columns of water. " " 

e J" /~ d 

Several writers on Hydrodynamics, have noticed the obstruetior~ 
which air ,often presents to the passage of water in bent tubes; but 
m t~e wor~s that t nave hal an opportu nity of consulting, the author~ 
appear to regard the air as collecting in the " h be _ . . . . .  _ , .. . . ~, . h~g parts of t h e t u  , 
anti pmual)y  c)osuig ~ts bore, thus d!mmishing, without totally~ob - 

i~truetm% l l l e  t l l s cna r~re  l~hls Ul " ~ .  ' ' is q "te different from the eft~ct of 
the arrangement which I have attempted to explain. Those, how- 
ever, whdare acquainted ' " ; - with tlus subject, ~dll recollect theZurich 
machine for raising water, invented many years since, as o,ving 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 ~al~er. 

As the aqueduct a t  the mllI:dlim was more or 3ess  bent tllro'ugh 
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t ~  whole course, the flexures being considerable at thee,~, .$m 
~lnch tt passed, it appeared to me certa n that ~t , w a s ~ r ~  ft. 
~ith air, and tha* this alone interrupted tiie ~.ttOw iif ~t~#.  :~ ~: 
opening small holes into it ir~ several vlaces~ air rushed 6tt~i~i:~ ~t 
xtuantity; still, however, the water-didnot flow at the reser~6~ d 
~s it ~as impossible to zet at the bendings in every Part of th~ i pe', 
'without the labour of u~covering it wholly, the des~gn:-of freeit :-it 
from air by piercing it with small holes, 'was suspend'cal. ~ A for( ~!g 
lpump was then coupled to the upper end of the pipe, and' wa er~ 
which had been heat'ed in the worm tube of a disfi| house, in ~tm 
vicinity, was forced into it; The pump was furnished with a vulva 
loaded with a weight equal to a column of water 80 feet high;:aiid 
a very small openin~ made fi-om the aqueduct into the reser"volr at 
the mills, so that tim water passing slowly through ttae wllole length 
~ f  tl~e aqueduet~ was there discharged. The object of this apl~ra- 
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 
o f  its air, by being heated; as these conditions are known to b0 
favourable to the-absorption of air by water. The pumping was 
continued about ten days~ and the quantity of water used may be 
taken at ~0 hogsheads; \vhen the pump was taken off, and the aque, 
duct opened it~o the fountain. The water was then found to flow 
at the reservoir, disehart, ing a~ much as was due to the head, " This 
disdmrge has continued~uninterruptedly to the present time,:abOut 
"five months, l~here Can be no doubt but much air ~a~s~abs0"bed, 
i t s  resence in the a ueduct beinz indicated, whe.n the pUinpifi~ WM 
,co~Pmenced, by its ~rowing a stream of water out df::the:'pil~ ,'o~' 
which t~e loaded valve was placed, whenever the weight W~ ~ie~ 
moved fi'o~n the valve. The quantity of water thus t'[ie0wl~, ~ 
was much too ~reat to have been produced from the elastiCity ~ :itlt~ 
water, or t ~e lead pipe~ and it diminished daily,, havingitimost c ~!ed 
before the pump was taken off. " ~ "/ [ b. 

AMERICAN PATENTS.: 

With Remarks and ~xempliflcations by the:,~ditar.. ~:~,. 
I.  For a mode of dtpplyzng Nleamfor ~xlraetmg;i tM~ 

~ n d  other in__redients~ from the bark, and other sub~tariees'~tmd 
i n  tanning; Will iam Coburn, Oardiner~ Maine, Novemher.4~ 

(See the specification.) 

~. For an improve~ Plougl~,for Plou~hlng lel~ll'sides, de- 
~-~ominated the ' Hilt,side'.,Ploi~gh;' No'man Staples~ Penn:~ 
S t o r e ,  Patrick county, Virginia, November I, ': ::,~::.i:)i:;: 

Fhe obiect to be attained bythe use of this pl0tzgh, is ti~e t~rning 
o f  the sward down hi~!t~ in horizontal ploughing, in both direetion~; 


