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Yo atl whom it may concerr:

Be it known that I, ALFRED M. HEWLETT,
a citizen of the United States, residing at Ke-
wanee, in the county of Henry and State of
Illinois, have invented a certain new and Im-
proved Apparatus for Elevating Water, of
whieh the following is a specification, refer-
ence being had to the accompanying draw-
ings, in which—

Figure 1 is a vertical section illustrating
my invention. Fig. 2is an enlarged detail,
beinga verticalsection, showing the construc-
tion of the air-discharge nozzles; and Fig. 3
is an enlarged detail, being a front elevation
of one of the air-nozzles.

This invention relates to certain improve-
ments in apparatus for elevating water, and
the novel features thereof will be set forth in
the following specification and claims.

My invention consists in certain improve-
ments, which will be more specifically here-
inafter pointed out. :

Referring to the drawings, 3 indicates the
well-tube, which is extended down, prefer-
ably, to the stratum from which the wateris
derived and terminates above at the surface
of thé earth. . The well-tube is made up of a
number of connected sections and presentsa
clear and unobstructed passage far the water.

4 indicates a compressed-air-inlet pipe,
which isarranged within the well-tube and ex-
tends down to the point where the water sinks
when the elevating apparatus is in operation.

The compressed-air pipe 4 is connected to a

suitable compressor and discharges the com-
pressed air into the well in an upward direc-
tion from a series of discharge-nozzles5. As
shown in Fig. 1, the nozzles are placed com-
paratively close together, their distance apart
dependingsomewhat upon the height to which
the water is to be lifted; but the closer to-
gether they are the less pressure is required
to elevate the water. Furthermore, thelower
nozzles are provided with larger orifices than
the upper ones, so that a larger amount of
air is introduced into the well at greater
depths, only sufficient of the air being intro-
duced through the upper nozzles to start the
upward flow of the water. The nozzles are
also arranged to discharge the air alternately
at opposite sides of the pipe 4, so that the air
will thoroughly permeate the water. The up-

permost nozzle 5 is placed a short distance
below the normal water-level.

The result of the construction above de-
seribed is that water may be aerated by the
use of compressed air under a comparatively
low pressure, and inasmuch as the interior of
the well-tube is unobstructed, except for the
air-tnbe and the nozzles carried by it, an ex-
ceedingly large volume of water may be ele-
vated, as the entire mass of water in the well
is caused to rise under the pressure of the ex-
ternal head of water. In this respect my ap-
paratus differs from any prior coustruction
of which I am aware. .

In order that the nozzles 5 may resist the
flow of the water as little as possible, they
are arranged close to the air-tube 4 and are
tapered, as shown in Figs. 2and 3. The noz-
zles 5 further serve as a means for uniting
the sections of the air-pipe, as they are pro-
vided with a sleeve 6, secrew-threaded at its
ends, by means of which the sections of the
air-tube are united. ‘

As the discharge of the air from the nozzles
5 is resisted by the pressure of the water
above them, I provide for relieving the dis-
charge-orifices 7 of such nozzles to a consid-
erable extent from pressure by forming a con-
cavity 8 at the upper side of such nozzles and
enlarging the upper portion of such nozzles
as above stated, so that the water in passing
up is directed away from the discharge-ori-
fice. The upwardly-moving water thereby
forms an arch above each nozzle, relieving the
nozzle from pressure to a great exteut.

While elevating apparatus having the con-
struction above described is efficient for ele-
vating water to considerable heights when
the height to which the water is to be elevated
is so great that the water cannot be lifted to
the surface by compressed air except under
such great pressure that it cannot be eco-
nomically compressed, I provide an auxiliary
steam force-pump apparatus, which receives
the water after it has been partially elevated
by the compressed-air apparatus, the steam
force-pump being lowered into the ground to
a depth which will enable it to be satisfac-
torily operated. Such an auxiliary pump is

illustrated in Fig. 1, wherein 9 indicates a
well arranged beside the deep well 10 at a con-
venientdistance above the normal water-level
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of the water in the well 10. 11 indicates a
discharge-pipe by which the water is dis-
charged from the well 10 into the well 9. 12
indicates the steam force-pump, which is low-
ered into the well 9 and is mounted at about
the level of the discharge-pipe 11. 13 indi-
cates the suction-pipe of the pump 12, which
opens into the lower portion of the well 9.
14 indicates the discharge-water-outlet pipe
of the pump12. 15 indicatesa stand-pipe or
guide-tube arranged in the well 9, which tube
is provided with perforations 16 at its lower
end, so that the water in the well may enter
it. 17 indicates a steam-supply pipe for the
pump 12,in whichisa valve 18. 19 indicates
a lever connected to the stem of the valve 18
in such mauner that as vhe lever 19 is verti-
cally moved the valve 18 will be opened or
closed. 20 indicates a rod by which is sas-
pended a float 21 in the tube 15. The ar-
rangement is such that when the water rises
in the well the float 21 will rise, thereby lift-
ing the outer end of the lever 19 and opening
the valve of the pump, which will then op-
erate to discharge the water from the well 9.
When the level of the water in the well 9 is
lowered sufficiently, the float 21 will deseend,
moving the lever 19 in the same direction and
closing the valve 18, thereby stopping the
pump. By thisconstruction thereis nodanger
of injury to the pump, as it is regulated en-
tirely by the depth of water iu the well 9 and
cannot operate except when the lower end of
the suction-pipe 13 is immersed in water.

I have not shown a detailed view of the
force-puwnp, as it is evident that the pump
may be of any desired construction which is
capable of discharging the water.

It will be anderstood that the accompany-

ing drawings are not drawn even approxi-
mately to scale; but they serve to illustrate
the invention. In order toconvey an idea of
the proportions of the various parts, I would
say that in applying the invention to a well
eleven hundred feet deep, in which the nor-
mallevel of the water when not being pumped
is two huundred feet from the surface, the
well-tube or casing being four inches in di-
ameter, the compressed-air pipe is lowered to
a depth of about one thousand feet, the lower
jets being placed at about five feet apartand
the upper jets about ten feet apart.  Fur-
thermore, the diseharge-orifices in the upper
jets are one-eighth of an inch in diameter,
thosein theintermediate jets three-sixteenths
of an inch in diameter, and those in the lower
jets of one-fourth of an inech in diameter.
The pumping apparatus is arranged at about
oune hundred feet above the normal level of
the water. With an apparatus having this

construction I am now elevaiing water from
the well at the rate of one hundred and fifty
thousand gallons per day, whereas formerly
by the useof a double-acting deep-well pump
I was enabled to elevate not more than eighty
thousand gallons per day.

It will be understood that I do not wish to
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be limited to the proportions above given, as
they may be very greatly varied without de-
parting from the spirit of my invention. I
have merely given the figures as illustrating
the proportions used inactual practice by me.

The use of the compressed-air elevating
apparatus, in combination with the pumping
apparatus arranged to receive the water ele-
vated part way to the surface, is exceedingly
economical, owing to the fact that the com-
pressed air may be used under low pressure
and elevates the water from great depths to
the pumping apparatus, which in turn ele-
vates it to the surface. = By thus providing
for the elevation of the water by the use of
steam pumping mechanism a considerable
saving is effected, since, as is well under-
stood by engineers, the steam-pump is the
most economical device for such purposes,
provided the pump can be supplied with all
the water whieh it will handle, as is the case
with the apparatus above deseribed. Fur-
thermore,the steam-pump may be used todis-
tribute the water to the place where it is
needed after its elevation to the surface.

That which I claim as my invention, and
desire to secure by Letters Patent, is—

1. In an apparatus forelevating water, the
combination with a well, of an air-pipe ex-
tending down thereinto, comnposed of a plu-
rality of sections and couplings connecting
sald sections, said couplings consisting of a
sleeve having a laterally-projecting tapered
nozzle arranged to discharge in an upward
direction, the broader portion of said nozzle
being uppermost and having a discharge-ori-
fice in its upper surface, substantially as de-
scribed.

2. In an apparatus for elevating water, the
combination with a well, of an air-pipe ex-
tending down thereinto, composed of a plu-
rality of sections and couplings connecting
said sections, said couplings consisting of a
sleeve having a laterally-projecting tapered
nozzle arranged to discharge in an upward
direction, the broader portion of said nozzle
being uppermost and having a discharge-ori-
fice in its upper surface, said nozzles having
concavities at their discharge-openings, sub-
stantially as described.

3. A coupling consisting of a sleeve open at
its ends and having between its ends a lat-
erally-projecting tapered nozzle, the broader
portion of said nozzle being uppermost, and
having a discharge-orifice in its upper sur-
face, substantially as desecribed.

4. A coupling consisting of a sleeve open at
its ends and having between its ends a lat-
erally-projecting tapered nozzle, the broader
portion of said nozzle being uppermost, and
having a discharge-orifice in its upper sur-
face and the concavity around the discharge-
orifice, substantially as described.

ALFRED M. HEWLETT.

Witnesses:

ORVILLE D. BASSETT,
L. L. PRIESTMAN.
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