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WILLIAM F. SPANGLER, OF GREENFIELD, INDIANA,

 AIR-LIFT PUMP.

‘No. 898,015,

Specification of Letters Patent.

Patented Sept. 8, 1008. -

Application filed December 6, 1907. Serial No. 405,328, .

To all whom it may concern:
Be it known that I, WiLLiaM . SPANGLER,

o citizen of the United States, residing m |

Greenfield, in the county of Hancock - and
State of Indiana, have invented certain new
and useful Improvements in Air-Lift Pumps,
of which the following is a full, clear, and ac-

~ curate specification, which when taken 1n
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connection with the accomy anying drawings,
forming a part thereof, will be found such as
to enable others skilled in the art to which

the invention relates to make _and use the

same with exactitude.
This present invention relates, more par-

ticularly, to a mechanical construction to be |
“or T-fitting secured above the

employed in connection with a system of wa-

ter distribution, by which the water is drawn
from the well and forced into a containing
reservoir, or the like, the power employed
being compressed air.

The objects of the invention,
speaking, 1s | |
ploying compressed air 1n. withdrawing water
trom tubular wells; to provide for conducting
the compressed air to the. point of utiliza-
tion: to provide a device for utilizing the

broadly

compressed air, which device will be strong

30

and durable in construction, easily adjusted
and controlled, and which will afford a maxi-
mum of efficiency with a minimum of power
applied. -

‘More particularly stated, my 01:‘3

ject is to
provide an air-lift pump which will be eco-

pomically efficient, having . no .operating

30

parts to wear or become inoperative through

“inadvertent displacement, and by the use of
. which the loss of power will be practically nal.

40

vantaces will be

objects and particular ad-
brought out in the course of
the following specification, and the features
which are new will be hereinafter claimed.

" The preferred manner for the construction

Other general

~ and operation of my invention is shown most

45
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Figure 1 shows a side elevation of a portion
of a well-casing and a hydrant or T-fitting,
and the application of my invention In con-
nection therewith. Fig. 2 shows a central
Jongitudinal view of my invention ‘frope‘r.
Fig. 3 is a plan view of the upper en
parts shown in Fig.
sectional view, as

Fig. 2. -

clearly in the. accompanying drawings, in

J—

the provision of means for em- |

of the
9. And Fig. 4 1s cross- |
taken on the line X—X of

' N - | order to increase the upper diameter

latter is connected the ni

‘The pipe :

Similar indices denote like parts ‘through- 55

-.out the several views.

" In order that the construction and opera- |

tion of my invention. y
derstood ‘T will now take up a description
thereof in concrete detail in which he will set

invention as briefly and as compactly as 1
may. .

Referring to the drawings, the letter A de-
notes a portion of a well-casing, being shown
in longitudinal section in order that my 1n-
vention may be seen in operative position
therein. - - -

The letter B denotes an ordinary hydrant
_ oground onto
the upper end of said casing.
or T-fitting is provided with a discharge noz-
zle b extending out at right angles thereirom.

On the up}ger end of the hydrant or T-fitting

is removably secured the G&E'C. .
Secured in the center of the cap Cis a T-
fitting D, which may _
tion shown. The upper end of the fitting D
should be closed by the plug K. .

_ Threaded into the horizontal portion of the
fitting D 1s .
iatter is a hand-controlled valve G, to which

ple H. Connected

to the nipple H is the L-fitting T, from which
extends the pipe J, the latter communicating
with a compressed air reservoir or the like
(not shown). | | |
" The letter K

denotes the inner supply-

tting D, or into the center of the cap € with

]ﬁ)ipe, having its upper end threaded into the

the fittine D threaded thereon, as
extends down through the hy-

Said hydrant.

be secured in the posi-

desited.

may be more fully un-

60

forth the construction and operation of the

69

70

79

80

a nipple F and threaded onto the .

89
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drant or T-fitting B and into the well-tubing

A to a point some distance below the water-
line inside the well-casing. o
On the lower end of the ﬁipe K is threaded

the L-fitting I, into the horizontal portion

of which is secured the nipple M.

The above described E‘&rts may be vari-

ously changed and modifled as desired in or-

der to meet varying condition.

I will now describe the. parts which are
more essentially new and which form the es-
sential elements of my invention: The nu-
meral 1 denotes an elongated hollow jacket
or cylinder closed at its lower end, the upper
portion being formed conical and flaring 1o

thereof,
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- “jacket or cylinder and it merges into the stem
20

- 25
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=
for the"giuf'pose-presently appearmg. The
lower end o ek '
-comparatively heav
cally therethrough is
the purpose hereinafter set forth.
Extending out-at right angles from the

- lower portion of the jacket or cylinder, im-

, and disposed verti-

mediately above said closed end, is an inte-

riorly threaded lip 1’ into which may be se-
cured one end of said nipple M as shown.

- The numeral 2 denotes a head which is
round in cross section, the upper end being
flat with its periphery of slightly less diame-
ter. than is the inside diameter of the u _
end of the jacKet.or cylinder 1. Said head
extends downwardly convergently inside the

2" formed integral therewith. The lower end
of said stem is threaded and adapted to fit in
the said threaded aperture in the lower end
of the jacket or cylinder. By the above it

“1s apparent that the upper end of the head 2

may be adjusted up or down, with relation to
the upper end of the jacket or cylinder 1, and
when adjusted as desired. it may be secured
by the nut 8 which is threaded on the pro-
truding lower end of the stem 2’ and contacts
with the lower end of the jacket or cylinder 1
as shown. | | | '

The indice 1’ designates a boss

extending
out horizontally

irom the upper end of the

~Jacket or cylinder 1, being oppositely dis-
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posed to the lip 1’. The interior of said boss
1s threaded out and threaded thereinto is the
‘brace or support 4 which is of a length such
that its free end may touch the insige of the
casing A. The support 4 does not communi-
cate with the interior of the Jacket or cylin-
der 1, but is provided solely to assist in re-
taming the jacket or cylinder 1 In_operative
posttion, the fitting L acting as the opposite
support. . -

t 1s to be understood that the lower
broken-away portion shown in Kig. 1 is lo-
cated a considerable distance below the sur-
face of the ground, and that the Jacket or
cylimder will be located below the surface of
the water in the well. By experience I have
found that a 33° submergence of the jacket
or cylinder over the lifting capacity of the air
gives the most satisfactory results.

The air pressure having attained the de- |

sired pressure, and the parts of the invention
being arranged substantially as set forth, it
1s manifest that by opening the valve G the
alr pressure will be admitted,
the pipe K and thence into the lower part of
the jacket or cylinder 1, and thence upward

through the mouth of the jacket or cylinder. | tion and operation to me

The compressed air of course will pass up
through the jacket or cylinder and will dis.
charge through the circular space between
the upper end' of the jacket or cylinder and

“the periphery of the head in a thin conical
sheet,

sald jacket or cylinder is formed

a threaded aperture, for

per

passing down |

]

898,015

of theiwe]l—ca,sing, forming a centra_,l -suction-_

which constantly moves upward.

- Asshown the surface of the conical head 2

has a greater flare than the conical mouth of
the jacket 1, and said head upon adjustment
may terminate flush with the end of said
jacket or somewhat above or below the same ,
according to the requirements of any particu-

lar case, depending, for instance , tpon the di-
ameter of the well tubing A, the height to

which the water must be lifted, the available |

force, etc. When the head is adjusted with

f

| gree of efficiency, and .
Ing a comparatively small air conduection pipe

|

radiating outwardly against the wall |

respect to the mouth of the jacket 1, not only
will the cross-sectional ares of the space be-
tween the members be varied, as is true in
certain prior devices in this art with which I

70

5

80

am familiar, but by virtue of the peculiar rel-

ative flare of said members, I provide a varia-.

tion in the angle at which the jet of air leaves
the device and impinges
the member A. Thus it will be seen that if
the head terminates below the upper end of
the jacket the direction of the jet will ap-
proximate the cone determined by the jacket,

{ ‘while on the other hand if the head extends

above the jacket the jet cone
mate that determined by the
the head, and whereby the
the wall of the tubing A
down than in the other _
ment of the head. Intermediate adjust-

will approxi-
flatter cone of

ments of the head will effect corresponding '

variations in the angle of the jet.

It is evident that the pressure
pass upward, forcing ahead of it the water
thereabove and same time drawing or suck-

‘Ing the water upward from below to take the

place of that last acted upon. The ¢om-
mingled water and air, of course, discharging
from the nezzle b in a solid or unbroken
stream, the size of which

less on the amount of the air pressure.

By reason of the distribution of the air as -

it is discharged from the mouth

of the jacket.
or cylinder I am enabled to

obtain a high de-
at same time employ-

In connection witha comparatively large well,
or well tubing, and thereby I am enabled to
lift a large amount of water with a compara-
tively small amount of air. ' -
By loosening the nut 3 and then turning
the ])iead 2 1t 18 evident that the head may be
raised or lowered in order to change

the discharging air. _
Having now fully shown and described nmy:
mvention and the best means for

what I claim and desire to secure by Letters
Patent of the United States, is— |

1. In a pump of the class described, the
combination with a well casing adapted to
project within the water, a hollow Jjacket lo-
cated below the water line and . having a cy-

against the wall of

jet will impinge
In a circle lower

position of adjust- g5

depends more or

the ca-
pacity of the space Z and the inclination of 1200
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may only

100
105
110

115

its construe-~
known at this time, -
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lindricallower portion the lower end of which
is interiorly screw threaded and a flaring
conical upper portion, the upper end of which
is open, a head located within said jacket the

upper end of which head is conical and

slightly smaller 1n diameter than the open

end of the jacket, the cone of the head having:

a greater flare than the cone of the jacket and
extending downwardly, means connected

with said head whereby the same may be se-

cured adjustably in the said threaded end of
the jacket whereby theannularspace between
the head and the open end of the jacket may
be varied in area, and means for supporting
said jacket centrally within the well casing
and supplying compressed air thereto.

2. In combinatipn, a cylindrical casing |
adapted to extend into the water in a well, a

hollow jacket located beneath the water line
and within the casing, said jacket comprising
a cylindrical lower portion and a conical flar-
ing upper portion having an open mouth at
its upper end, said jacket being provided

3

with a lateral inlet in its 1cyli11d,r‘ica,l portion, |

a member within said jacket comprising a
stem secured adjustably in the lower end oi
the said jacket and having at its upper end
an upwardly and outwardly flaring head, the

upper end of which is slightly less in diameter

than the open mouth of the jacket aforesaid
and the flare of which is greater than that of
the conical portion of the jacket, means con-
nected with the jacket at its lateral opening
aforesaid to admit compressed air thereto
and serving to prevent lateral movement of
the jacket in one direction, and a brace se-
cured to the conical portion of the jacket to
prevent lateral movement thereof in the OE—
posite direction, substantially as set forth.
In testimony whereof 1 have hereunto sub-
scribed my riame to this specification in the
presence of two subscribing witnesses.
WILLIAM F. SPANGLER.
Witnesses: _
AvFrep H. RoTTMAN,
Oscar O. BEVER.
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