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To (ill thon, it may concern: - 
Be it known that I, CHARLEs W. WHIT 

NEY, a citizen of the United States, and resi 
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dent of Chicago, in the county of Cook and 
State of Illinois, have invented certain new 
'and useful Improvements in Air Lift 
Pumps, of which the following is a descrip 
tion, reference being had to the accompany 
ing drawings, which form a part of my . 
specification. , . " 

My invention relates to air lift pumps, 
more especially intended for the pumping 
of water from deep Wells by means of com 
pressed air, wherein the eduction pipe is 
preferably constructed of cast iron, so as to 
eliminate the difficulties of corrosion and 
disintegration experienced with eduction 
pipes constructed of ordinary steel or 
Wrought iron, 
The object of my invention is to provide 

an eduction conduit or pipe having a con 
tinuously increasing internal diameter, com 
mensurate with the pressure employed, in 
order to permit of the gradual expansion of 
the air within the conduit or pipe as it as 
cends with the Water. By employing a con 
duit or pipe made in accordance with my 
invention, the tendency toward increased 
velocity on the part of the air toward the 
discharge end of the eduction conduit or 
pipe will be greatly reduced, with the result 
that higher efficiency is obtained because of 
the opportunity afforded for a full and yet 
gradual expansion of the air during its pas 
Sage upward through the eduction pipe. 
Another object of my invention is to pro 

vide an air lift or pneumatic pump wherein 
the eduction conduit or pipe, which neces 
Sarily must consist of a number of sections 
where the water is being lifted or pumped 
from a well of considerable depth will 
present no broken joints on the conduit or 
pipe interior, and thereby overcome the 
slippage which results where broken joints 
are presented, as it has been found in prac 
tice that such broken joints cause a dis 
turbed relation between the air and water 
to take place. With my improved eduction 
conduit or pipe, an absolutely Smooth pas 
sage for the air and water is provided, with 
the result that the slippage of air, past the 
water in the ascending column, is prevented, 
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and a constant and much more efficient air 
lift or pneumatic pump provided. 
The objects of my invention will be more 

readily comprehended from the following 
detailed description of the drawings, where 
in:- 

Figure 1 illustrates, in side elevation, the 
installation of my improved eduction con 
duit or pipe in the bore or shaft of a Welli. 

Fig. 2 is a longitudinal sectional view of a 
number of the sections of the eduction con 
duit or pipe and the couplings, therefor; the eduction conduit or pipe being provided 
with a centrally located air tube or pipe. 

Fig. 3 is a longitudinal sectional view of a 
portion of the topmost section and a portion 
of the lowermost Section of the eduction con duit or pipe, provided with the centrally 
located air tube or pipe, as disclosed in 
Fig. 2; the air tube or pipe, at the lower end, 
being shown provided with a series of perfo 
rations whereby the air is permitted to es 
cape into the eduction pipe. 

Fig. 4 is a partial longitudinal sectional 
view and partial side elevation of another 
System, namely wherein the air-line or pipe 
is located to the outside of the eduction pipe, 
except for the discharge nozzle or end of 
the air-line which is centrally located within 
the lower section of the eduction pipe. 

Fig. 5 is a longitudinal sectional view of a 
third type or system of air lift or pneumatic 
pump wherein the eduction pipe or conduit 
is located within the air tube. 
In the exemplification of the invention, as 

disclosed in Fig. 1, the bore of the well is 
shown at 10, with my improved eduction 
conduit or pipe, indicated at 11, made up of 
a series of sections. The various sections are 
made of suitable length and secured or coul 
pled together by means of the unions or cou 
plings 12. The upper end of the topmost 
Section of eduction conduit or pipe 11 is 
shown provided with an elbow 13, see Figs. 
1 and 3, Suitably bolted or secured to the top 
most section, as, for example, by means of 
the bolts 14 which take through the flange 
on the elbow 13 and the flanged collar 15 
which is shown screwed onto the upper end 
of the topmost section of the eduction con 
duit or pipe 11. 
The elbow 13 is shown provided with an 
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opening, in its bend, surrounded by the boss 
16 which is internally threaded to receive 
the ends of the ain'-line or tube 17. The ail"- 
line or tube 17 is made up of suitable lengths 
of piping, such as Wrought iron, and the like. 
and secured togethe' in any suitable manner, 
preferably with flush point 18, as shown in 
Fig. 2. The lowermost section of air-line or 
pipe 17 has its lo Ye' end closed by any sit 
able means as, for example, the cap 19, while 
the side walls are provided for a suitable 
distance with perforations 20. Which allow 
the air to escape from line or tube 17 into 
the eduction pipe 11. 

In order to practically eliminate corrosion 
and disintegration heretofore encountered 
with ordinary steel and wrought iron pipe, 
I contemplate constructing my improved 
ediction condit or pipe of cast iron. 
The respective sections of the eduction 

pipe or conduit 41 are una dle with gradinally 
increasing diameter internally from bottom 
to top. as call very clearly loe seen in Fig. 2, 
so that the tippei' end of the one section is 
of inteinal (liameter corresponding with the 
internal diamete' at the lower end of the 
next adjacent or succeeding section, enabling 
the elids to a bit against each other so as to 
provide !nbroken or smooth joints between 
the Various sections, as shown in Fig. 2. 

i prefer to constrict the eduction con 
duit o' pipe of cast im'on, and by reason of 
the ta pering or incre: sing internal diameter, 
the lower ends of the respective sections are 
shown pi'ovided with thickel walls than the 
lippe' en els: the external dialmeter of each 
section being substantially similar through 
out the entire length of the respective sec 
tion; with the different sections, however, 
being of increased diameter externally, as 
can mo'e clearly be seen in Fig. 2, where the 
upper section is of greater diameter than the 
bottom section. 

lBy 1'eason of this construction, the unions 
Ol' couplings 12 are shown with one portion 
ha ving an intei'ital diameter corresponding 
with the external diameter of one section. 
while the other portion is shown provided 
With an enlarged internal diameter to corre 
spond with the increased extrinal diameter 
of the adjacent section, see Fig. 2. 
The ends of the l'espective sections of the 

ediction conduit or pipe iure shown threadl 
(d. in order to receive the threaded unions 
or couplings 12. whereby the respective sec 
tions are securely clamped ol' secured to 
gether. This method of Securing the dif 
fei'ent Sections together, permits the use of 
'ast iron sections and enables the united 
sections of the eduction conduit or pipe to 
be lowered into the bore of the Well to the 
desired depth. 

In practice, the section of smallest in 
ternal diameter is first started into the well 
to a partial or limited extent until the next 

member 
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sticceeding section-having an intel'nal di 
ameter at its lower end corresponding with 
the intel'nal diameter at the upper end of the 
inserted Ol' first mentioned section is coll 
pled onto or secured to the partially insert 
ed Section. The two sections are then low 
ered suficiently to permit a third section 
of proper dimensions, namely a section hav 
iing an internal diameter at its lowe' end 
corresponding with the internal dialete 75 
at the upper end of the second alentioned 
section, to be coupled in place, and so on 
successively until a sui fiicient number' of Sec- i 
tions of Dropel' I'egistering internal diame 
ters have been lowered and put into place. 

it will be understood, of course, that at 
the same time a sufficient number of air-line 
sections or pipes are also coupled together 
and lowere so as to provide an ai'-line, of 
proper length, with the tipper eind of the 
topmost inserte! section of the air-line se 
ctured in the threaded boss 16 forme in the 
elbow 13, which latter is then bolted or se 
cured in place, as show in it) Fig. 3. 
The interial diameter of the disclarge or 

ediction pipe is of great importance to SC 
cure propel' efficiency, and must bear a re 
lation not only to the amount of Water to be 
handled, but also to the amount of air en 
ployed for the lift. | w??? ?? --w?- 

in the exemplification shown in Fig. 4. 
disclose what is known as an outside Systein. 
namely wherein the air-line or tube 17 is lo 
oated outside of the eduction or discharge 
pipe 11. In the system disclosed in Fig. 4. 
the eduction pipe, like the eduction pipe 

90 

95 

shown in the first three figures of the draw 
ings, is composed of a stificient number of 
sections having gradually increasing inter 
nal diameters from the lowel toward the 
upper ends of the sections, as heretofore de 
scribed : and the l'espective sections, liks: 
those shown in Fig. 2, al'e intended to be se 
cured or clamped together by means of the 
unions or couplings 12, as previously de 
scribed. ", 

In the system shown in Fig. 4, the lower 
end of the lowermost section of the eduction 
pipe or conduit 11 is shown provided with 
a foot-piece 21 which may be screwed onto 
the lower end of the lowermost section, as 
shown: the foot-piece being provided with 
a lateral connection 22 which connects the 
air-pipe or line 17 with the i'-disclairge 

23, centrally located in the lowei' 
end of the lowermost Section of the eduction 
conduit 11: the perforations being prefer 
ably upwardly disposed so that the air will 
be discharged in an upwardly sloping man 
ner within the eduction pipe. . . . 
The foot-piece 21 is of sufficient internal 
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diameter to permit the water or fluid to rise 
within the eduction pipe about the dis 
charge member 23. With the system dis 
closed in this figure, where the air-line or 130 
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pipe is located to the side of the eduction 
pipe, the elbow 13, secured at the top of 
the upper section of the eduction pipe 11. 
need not be provided with the threaded boss 
16, shown in Fig. 3. . . . 

In the exemplification shown iun Fig. 5, I 
illustrate a third system wherein the educ 
tion pipe 11 is located within an outer cas 
ing 24, which latter constitutes the air-line 
or tube. 
end of the casing 24 is shown provided with 
a suitable member or head 25 having com 
munication with the upper eind of the cas 
ing 24 Secured thereto and arranged to re 
ceive the compressed air from a suitable 
source by means of the pipe 26. The upper 
end of member or head 25, in this instance, 
receives the elbow 13. The elbow 13 is al 
ranged to receive the upper end of the educ 
tion conduit 11 so as to convey the lifted 
Water or fluid to the desired point; the con 
nection between the elbow and conduit, 11 
being such as to provide an air chamber 
Within the head 25 which communicates 
with the casing 24. 
When this system is employed, the space 

intervening the lower end of the eduction 
pipe 11 and the casing 24 must be closed by 
suitable means as, for example, the collar 
27, which may be screwed onto the end of 
the lowermost section of the eduction pipe 
11, as shown in Fig. 5, or otherwise secured 
thereto, so that the air cannot pass down 
below the open end of the lowermost section 
of the eduction pipe 11. The lowermost end 
or Section of the eduction pipe 11 is pro 
vided with a series of perforations 28, pref 
erably sloping upwardly toward the inte 
rior of the eduction pipe, whereby the air, 
between the eduction pipe 11 and the cas 
ing 24, will be discharged into the eduction 
pipe and exert its expanding energy in lift 
ing the Water or other fluid. 
The eduction pipe sections in this sys 

tem, like the eduction pipe sections in the 
previously described systems, are all made 
With gradually increasing internal diame 
ters from the lower toward the upper ends 
of the sections; with the internal diameter 
at the upper end of one Section correspond 
ing With the internal diameter at the lower 
end of the next adjacent section above, so 
that the eduction pipe 11 will be provided 
With a continuously and gradually increas 
ing internal diameter. 
The air is introduced by means of the air 

line or tube into the lower end of the educ 
tion pipe 11 under pressure, and therefore 
occupies less space than when it has ex 
panded back to atmospheric pressure. If a 
perfectly straight pipe, towit, a pipe of 
equal internal diameter throughout its length, 
is employed, then the air can only expand 
in one direction, namely vertically. In ef 
fecting this expansion toward the discharge, 
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In this construction, the upper 

its velocity is increased. This increased ve 
locity induces increased friction between the 
liquid or fluid and the walls of the eduction 
pipe, with the result that the water, being 
heavier than the air, is retarded in its up 
ward flow by the friction encountered. This 
condition tends to draw the Water back 
around the bubble or pocket of air which be 
comes elongated. The result of such condi 
tion and action will at times permit the air 
to slip through and leave the water behind, 
so that the efficiency of the pneumatic pump 
or air lift is materially reduced and results 
in a pulsating or intermittent discharge. 
The air lift provided with the ordinary 

straight pipe-towit, pipe having the same 
internal diameter throughout its length 
starts with a very low velocity at the point 
at which the air is admitted to the eduction 
pipe and the velocity gradually increases. 
resulting in a more or less violent explosion 
as the air and water reach the surface or 
discharge end of the eduction pipe, allowing 
the air to expand back to atmospheric pres 
Sure. 
With my improved eduction pipe, namely 

a pipe having a constantly, gradually in 
creasing internal diameter from bottom to 
top, the expansion of the air will be par 
tially taken care of laterally and the velocity 
kept at a more normal rate, with the result 
that the friction encountered by the rising 
column is materially diminished, and the 
efficiency of the pump greatly increased. In 
other words, my improved eduction pipe al 
lows a gradual and constant expansion of 
the air, both laterally and vertically, as it 
ascends with the water, thereby producing 
higher efficiency because of the opportunity 
afforded for a full expansion of the air with 
out undue increase in velocity as encoun 
tered with air lifts or pumps as heretofore employed. 
Where ordinary piping is employed, 

wherein the sections do not abut within the 
couplings or nipples, the edges of the pipe 
sections in the coupling present sharp cor 
ners to the ascending Water and each joint 
creates a swell, with the result that a certain 
amount of air slips by and allows the Water 
it is carrying to drop. This action results 
in a considerable loss especially where a 
long string of pipe, towit a pipe composed 
of a large number of sections, is necessarily 
used for high lifts. 
With my improved manner of securing cast 

iron pipe-sections together, which not only 
enables cast iron piping to be employed, but 
also provides a perfect and smooth conduit, 
the slippage resulting from the disturbed re 
lation between the air and water encountered 
with pipes as heretofore employed, will be 
obviated. Furthermore, the corrosion and 
disintegration encountered where ordinary 
steel and wrought iron pipe are employed, 
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are to a large extent prevented and a longer 
lived air lift or pump provided. - 
I have shown and described what I believe 

to be the simplest and best forms of my in 
vention, which, however, may be modified 
in certain details without departing from 
the spirit of the invention. 
What I claim is:- 
1. An air lift or pump eduction piping 

composed of a series of cast iron sections 
coupled together so as to provide a smooth 
interior, the external diametei of a section 
being substantially identical throughout its 
length While the internal diameter is gradu 
ally and constantly increased from one end 
to the othel'. 

2. An air lift or pump having an educ 
tion conduit or pipe composed of a series 
of cast iron sections, each section being pro 
vided with a substantially straight exterior 
and a constantly increasing ol' tapering in 
teriol', and means whereby the sections are 
coupled together so as to provide a smooth 
interior. 

3. An air lift or pump having an educ 
tion conduit or piping composed of a series 
of sections, the exterior diameter of 
each section being substantially identical 
throughout the length of the section, while 
the internal diameter of each section is 
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constantly increased or tapered from end 
to end, the enlarged internal end of a lower 
section being adapted to register the smaller 
internal lower end of the adjacent section 
above, means whereby the sections are se 
cured together so as to provide smooth in 
ternal joints, and means whereby compressed 

- 

air may be forced into the said eduction 
conduit adjacent the lower end thereof. 

4. An air lift or pump having an educ 
tion conduit or piping composed of a series 
of cast iron sections having externally 
threaded ends, the external diameter of 
each section being substantially identical 
throughout the length of the section, while 
the internal diameter of each section is con 
stantly and gradually increased at a ratio 
commensurate with the pressure, the inter 
nal diameter at the upper end of one section 
being adapted to correspond with the inter 
nal diameter at the lower end of the adja 
cent upper section, and means provided with 

onto the upper and lower ends of adjacent 
sections so as to form smooth internal joints. 

CHARLES W. WHITNEY. 
Witnesses: 

GEORGE HEIDMIAN, 
IF. A. FLORELL. 

. Copies of this patent may be obtained for five cents each, by addressing the * Commissioner of Patents, 
- Washington, D. C.’ - 
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