704 PUMP.

. d 2 9
shall have p = d;; bAE- considerably greater than before:
We cannot ascertain this value with great precision, be-
cause it is extremely difficult, if possible, to determine th°
resistance 1n so complicated a case. But the fﬂrmuh+ﬁ
exact, if b can be given exactly ; and we know within very
moderate limits what it may amount to. Ina pump of the

very best construction, with a button-valve, & cannot o

A’ than

ceed one-half of A ; and therefore 3E cannot be less
2 A3 2 0
8. In this case, vﬂgl.:i will be }% In a good steat”

.
engine pump V is about three feet per second, and Y’g"’ﬁ
about 14 feet, which is but a small matter.
We have hitherto been considering the sucking-P“mP :
alone: but the forcing-pump is of more importance; aod
apparently more difficult of investigation.—Here we hat®
to overcome the obstructions in long pipes, with man '
bends, contractions, and other obstructions. But the cot”
sideration of what relates merely to the pump is abulld‘mp
ly simple. In most cases we have only to force the "“tf;
into an air-vessel, in opposition to the elasticity of the &
compressed in ity and to send it thither with a certain "':E{:
city, regulated by the quantity of water discharged' u
given time. The elasticity of the air in the air-vessel P't;’;
pels it along the Main. We are not now speaking of he
force necessary for counterbalancing this pressure of G
air in the air-vessel, which is equivalent to all the ‘“‘M
quent obstructions, but only of the force necessary for PIO'
pelling the water out of the pump with the proper ‘Fek’f;tgn
We have in a manner determined this already. |
piston is solid, and the water which it forces has f-ﬂf Pﬂs:
through a valve in the lateral pipe, and then to move lﬂm’_
“direction of the Main. The change of direction l‘f‘quim.

an addition of force to what is necessary for merely
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