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To all, whom it may concern 
Be it known that I, SILAS. W. TITUS, a citi 

Zen of the United States, residing at Brook 
lyn, county of Kings, State of New York, have 
invented certain new and useful Improve 
ments in Apparatus for Using Compressed 
Air to Elevate Water, of which the following 
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is a full, clear, and exact description, refer 
ence being had to the accompanying draw 
ings, forming part of this specification. 
My invention relates to the art of elevating 

water from wells or other sources of supply 
through tubes or casings sunk into the water 
or Water-bearing strata by means of com 
pressed air injected into the water column, 
which rises by natural pressure within the 
tube or casing, the Weight of said water col 
umn being overcome by the injected com 
pressed air. 
My invention relates particularly to appa 

ratus adapted to effect the injection of com 
pressed air into a Water column in an educ 
tion-tube and either simultaneously or suc 
cessively at several different points through 
out its height; and my invention has also par 
ticular relation to apparatus adapted to per 
mit the water within the well tube or casing, 
in which is an eduction - tube and a com 
pressed-air-supply pipe, to be independently 
affected by either an air-pressure, an air-ex 
haust, or hydraulic pressure, as occasion may 
require. 
My invention consists in the combination, 

in an apparatus of the class stated, with a 
water-eduction tube, of a compressed-air-sup 
ply pipe within said tube and having a closed 
lower end and provided with lateral aper 
tures at several different points throughout 
its height, together with a series of cut-offs 
or valves within said air-pipe adapted to 
open and close said apertures; and my in 
vention also comprises the said devices in 
combination when said cut-offs or valves are 
adapted to Successively open said apertures 
in the air-pipe beginning at the point nearest 
the discharge end of the inclosing eduction 
tube, and while each said aperture or set of 
apertures is thus open to maintain the other 
apertures or sets of apertures closed; and my 
invention further includes the aforesaid de 
vices in combination when said apertures in 
the air-pipe are on opposite sides thereof, 

and said cut-offs or valves for closing said 
apertures are a series of hollow cylinders 
adapted to play within the bore of said air 
pipe. 
In the drawings, Figure 1 is a vertical cen 

tral Sectional elevation of an apparatus con 
taining my invention. Fig. 2 is a similar 
view of a detached eduction-tube and its air 
supply pipe through a portion of their length 
and showing a modification of my invention, 
enlarged. Fig. 3 is a cross-section of my ap 
paratus on line a a of Fig. 1, enlarged. Fig. 
4 is a cross-section of the parts on liney y of 
Fig. 1, enlarged; and Fig. 5 is a vertical cen 
tral sectional elevation of a modified form of 
the apparatus in which the well-casing con 
stitutes the eduction-tube. 
A is a Well tube or casing adapted in length 

to have its intake end a submerged or sunk 
into the Water-source or Water-bearing strata 
in the manner well known in the art. This 
well tube or casing may constitute the water 
eduction tube of the apparatus, as illustrated 
in Fig. 5, wherein the discharge from the 
tube is shown leading through a cap B on the 
top of the tube and a tube-section A", which 
surmounts said cap and is provided with a 
spout or conduit A*. Instead of this de 
scribed arrangement the Well-tube may be 
provided with an eduction-tube C, reaching 
longitudinally Within the Well-casing and ex 
tending through the cap B, and above the 
cap surmounted by the said tube-section A' 
and its spout or conduit A', as illustrated in 
Fig. 1. 
D is the compressed-air-supply pipe, hav 

ing at its upward end Valved connection d 
with a compressed-air reservoir or other 
source of supply and adapted to extend lon 
gitudinally within the eduction - tube, as 
shown, being closed at its lower end, as by a 
cap d. 
ported in place in the apparatus by means of 
a collard, seated upon the face of the gland 
c of a stuffing-box c' in an apertured plug C', 
which may be employed to close the top of 
said eduction-tube and through which plug 
the said air-pipe passes. 
At several different points throughout its 

height within the eduction-tube the said air 
pipe D is provided with lateral apertures in 
its wall, as at d' d' d', and these apertures 
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may be in the form of circumferentially-ex 
tending slots, as illustrated in Fig. 1, or in 
the form of a series of circular apertures, as 
illustrated in Fig. 2, and it will be found de 
sirable to constitute the said apertures at the 
several points or places in the pipe-ywall on 
opposite sides of said pipe, as shown. 
At E E E° are shown cut-offs, valves, or 

gates within the air-pipe D and adapted to 
open and close the aforesaid apertures did 
d in the pipe-wall. These cut-offs or valves 
are preferably constituted of hollow cylin 
ders having a central hub e, interiorly united 
to them by radial arms e', which permits the 
passage of air through them within the air 
pipe. The hubs are bored to receive a rod 
F common to all the cut-offs, and the cut 
offs are maintained at the desired distance 
apart on the rod relatively to the location of 
the apertures in the pipe-wall by sections of 
tubing f, fitted to the rod between the several 
cut-offs, the cut-offs and said sleeves being 
desirably secured together on the rod by nuts 
f" on the rod above and below them, as shown. 
The top of the air-pipe may be closed by 

an apertured plug f, provided with a stuff 
ing-box, as shown, through which the rod F 
extends and beyond which said rod is screw 
threaded, as at f, whereat it works in a nut 

3o f', supported above said air-pipe, and where 
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it may be provided with a hand-wheel f for 
its convenient manipulation in raising and 
lowering the rod and the attached cut-offs. 
The said cut-offs being cylindrical in form, 
as described, and hollow, and the pipe D hav 
ing apertures, as set forth, which extend cir 
cumferentially or at opposite sides of said 
pipe, the said cut-offs are balanced against 
the pressure of air and water and therefore 
have play in the pipe D practically Without 
friction, while the air-discharge will be ef 
fected throughout the circumference of the 
pipe, so that it will act at each aperture or 
set of apertures upon the entire horizontal 
area of the water column in the surrounding 
eduction-tube at such several points therein. 
The cut-offs may be so formed and arranged 

as to adapt them to leave the several aper 
tures or sets of apertures all open at the same 
time, and the cut-offs may be respectively 
made of such lengths that when manipulated 
to open or close one or more of said several 
apertures or sets of apertures others of said 
apertures will be maintained open or closed. 
For example, the uppermost cut-off E may 
be made longest and the lowest E° shortest, 
as illustrated in Fig. 1, so that when the rod 
and its attached cut-offs are raised the up 
permost apertures d may be closed and aper 
tures d and d left open, and so that when 
the rod and its cut-offs are further raised the 
apertures d' next below the uppermost ones 
di may be also closed, but still leaving the 
lower apertures d'open. 
By means of the described devices the com 

pressed air may be injected into the water 
column in the eduction-tube at such point or 

attainable by my invention. 

points as will most effectively overcome the 
weight of said water column relatively to the 
natural pressure in the Well, so as to enable 
the maximum discharge of Water by said natu 
ral pressure to be closely approximated. In 
an apparatus in which the compressed-air 
supply pipe discharges the air into the educ 
tion-tube only at its open lower end a like 
result is practically attainable only by rais 
ing and lowering the entire air-supply pipe, 
which is an inconvenient and CumberSome 
operation. In the apparatus herein described 
it is necessary, in order to change the point 
in the height of the water column at Which 
to effect the injection of the compressed air, 
to simply manipulate the hand-wheel of the 
cut-off rod for the purpose of raising or low 
ering the cut-offs. 
By means of the arrangement of the cut 

offs shown. in Fig. 2 a further advantage is 
In this modifi 

cation of the apparatus the cut-off E for the 
apertures d in the uppermost part of the air 
pipe, at the point toward the discharge of the 
surrounding eduction-tube, is of such a length 
that it will maintain said apertures closed 
while the apertures at all points below are 
successively open. The cut-off E' for the 
apertures d' next below is adapted to main 
tain said apertures closed while the aforesaid 
uppermost apertures d are open and to open 
said apertures d as soon as said apertures di 
are closed, and then to close said apertures 
d4 again, while the cut-off E° for the lower 
most apertures d is adapted to maintain the 
said apertures d closed during the time the 
upper apertures d and d are successively 
open, as described, and to open said aper 
tures d as soon as said intermediate aper 
tures d are closed subsequently to the closing 
of the uppermost apertured and the opening 
and closing of the intermediate apertures d". 
To effect this the intermediate cut-off E, Fig. 
2, may be composed of separate cylindrical 
sections e and e, maintained in proper rela 
tions to each other on the rod F by a short 
tube or sleeve e", the section e' serving to close 
the apertures d while the apertures d are 
open, while the space between the sections 
permits the apertures d to open as soon as 
the apertures d are closed, and the section 
e' serving to thereafter close the apertures d 
when the apertures dare opened. An appa 
ratus having this described arrangement of 
devices, as illustrated in Fig. 2, is specially 
serviceable in initiating a flow or a promotion 
of the natural flow from a well of such great 
depth that it is impracticable by means of 
present known appliances to economically 
generate and maintain an air-pressure ade 
quate to overcome the weight of the entire 
water column, which rises by natural pres 
sure in the eduction-tube by means of com 
pressed air injected into the lower portion of 
such water column. 

It is evident that by means of the described 
devices (shown in Fig. 2) the compressed 
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air may be injected into the water column in 
the eduction-tube at several points, succes 
sively, from its top downward throughout its 
height at a pressure adequate to successively 
overcome the weight of the respective por 
tions of said column immediately above and 
successively between said several points of 
air-injection, and that the injection of the 
compressed air into said column may be Suc 
cessively terminated at said several points 
from its top downward, and that the injection 
of the air may then be maintained at said 
lowest point into the lower portion of said 
column, so that the upper part or head of the 
column will be first lifted, then the portion 
of the column immediately below the head, 
and finally the lower portion of the column, 
thereby setting in motion the entire column 
and maintaining the movement by the use of 
air at a practically and economically attain 
able pressure. 
The cap or head piece B may be adapted 

to approximately hermetically close the top 
of the well tube or casing A, as shown, and 
may be made hollow, as illustrated. The 
eduction-tube C passes through said cap, as 
hereinbefore described, its lower end opening 
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into the Well-casing and its upper end hav 
ing the discharge-spout, and above that closed 
by the plug described, through which the air 
pipe D passes, as set forth. 
G is a pipe leading into the cap B and 

thence communicating with the interior of 
the Well-tube outside the eduction-tube. 
This pipe G is adapted to be connected with 
an air-compressor, and, if desired, with an 
exhaust-pump or a hydraulic force-pump, 
(not shown,) and for this purpose the pipe G 
may be provided with the governing-valve g, 
and beyond said valve may be provided with 
the triple connection g', each union of said 
connection having an individual governing 
valve g. Compressed air may be supplied 
through One of said unions from an air com 
pressor or reservoir to maintain a graduated 
pressure upon the surface of the water be-, 
tween the well-tube and eduction-tube for the 
purpose of depressing the level of the waterin 
the Well-tube and raising its level in the educ 
tion-tube, and thus increasing the degree of 
Submergence of the contained air-pipe D, as 
Occasion may require. The atmospheric pres 
sure upon the surface of the water between 
the Well-tube and the eduction-tube may be 
removed or lessened by suction from an ex 
haust-pump connected to another of said 
unions of the connection g', as occasion may 
reuire. Water may be forced down through 
the space between the Well-tube and the educ 
tion-tube by means of a hydraulic force-pump. 
connected to the remaining one of said unions 
of the connection g, for the purpose of dis 
lodging and facilitating the removal of sand 
or other material which may have settled in 
the Well, 

It is obvious that the described apparatus 
may be used in elevating liquids other than 
water, and that other aeroform fluids than 
compressed air maybe employed in the opera 
tion thereof, as described. 
What I claim as my invention, and desire 

to secure by Letters Patent, is 
1. In a compressed-air Water-elevating ap 

paratus, the combination with a Water-educ 
tion tube, of a compressed-air-supply pipe 
within said tube and having a closed lower 
end, and provided with lateral apertures at 
several different points throughout its height, 
together with a series of cut-offs, or valves, 
within said air-pipe, adapted to open and 
close said apertures at one or more of said 
different points, substantially as and for the 
purpose set forth. 

2. In a compressed-air Water-elevating ap 
paratus, the combination with a Water-educ 
tion tube, of a compressed-air-supply pipe 
within said tube and having a closed lower 
end, and provided with lateral apertures at 
several different points throughout its height, 
Said apertures at each such point being on 
opposite sides of said air-pipe, and a series 
of hollow cylindrical cut-offs within said air 
pipe adapted to open and close said apertures 
at one or more of said different points, sub 
stantially as and for the purpose set forth. 

3. In a compressed-air Water-elevating ap 
paratus, the combination with a water-educ 
tion tube, of a compressed-air-supply pipe 
Within said tube and having a closed lower 
end, and provided with lateral apertures at 
several different points throughoutits height, 
and a series of cut-offs, or valves, within said 
air-pipe, adapted to successively open said 
apertures in said air-pipe, beginning at the 
point nearest the discharge end of said in 
closing eduction-tube, and, while each of said 
apertures is thus open, to maintain the other 
apertures closed, substantially as and for the 
purpose set forth. . 

4. In a compressed-air water-elevating ap 
paratus, the combination with a water-educ 
tion tube, of a compressed-air-supply pipe 
within said tube and having a closed lower 
end, and provided with lateral apertures at 
several different points throughoutits height, 
and a series of cut-offs, or valves, within said 
pipe, composed of hollow cylinders, the up 
permost of which is of a length to maintain 
the uppermost apertures closed while the 
lower apertures are open, the lowermost of 
which is of a length to maintain the lower 
most apertures closed until the apertures 
above are closed, and the intermediate of 
which is formed of sections adapted to suc 
cessively close the intermediate apertures, 
Substantially as and for the purpose set forth, 

SILAS W. TITUS, 
Witnesses: 

ARDEN. S. FITCH, 
A. T. FALES. 
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