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Be it known that I, LEVIT, EDWARDs, a 
citizen of the United States, residing at 
Philadelphia, in the county of Philadelphia 
and State of Fennsylvania, have invented a 
certain new and useful Air-Lift Pump, of 
which the following is a specification. 
This invention relates to air lift pumps of 

the type shown in my copending application 
Serial No. 18,444 filed April 1, 1915, and re 
lates more particularly to the construction 
of the delivery or eduction pipe and its ad 
juncts. An object of the invention is to re 
duce to a minimum the frictional losses in 
cident to the movement of a column of water 
through the eduction pipe and thereby se 
cure an increased output of water per cubic 
foot of air supplied to the well. A further 
object of the invention is to provide means 
for supporting and maintaining the educ 
tion pipe in operative position in such a 
manner that it is not subject to the vibra 
tion transmitted to the tank by the dis 
charged water. A still further object of the 
invention is to provide an eduction pipe of 
wood or the like formed in sections and each 
section in turn being composed of a plurality 
of parts arranged in definite relation and all 
of said sections and parts being bound to 
gether to form a complete unitary pipe hav 
ing a tapered interior channel. 
Another object is to provide an eduction 

pipe having an exterior retaining means for 
its walls which is so arranged and construct 
ed as to confine a break in said means to a 
limited position in the length of the pipe. 

For the purpose of illustrating my inven 
tion, I have shown in the accompanying 
drawings one form thereof which is at pres 
ent preferred by me, since the same has been 
found in practice to give satisfactory and 
reliable results, although it is to be under 
stood that the various instrumentalities of 
which my invention consists can be variously 
arranged and organized and that my inven 
tion is not limited to the precise arrange 
ment and organization of the instrumen 
talities as herein shown and described. 

Referring to the drawings: 
Figure 1 represents an elevation partly in 

section of an air lift pump embodying my 
invention. 

Fig. 2 represents a side elevation of one of 
the eduction pipe sections on a larger Scale. 

Fig. 3 represents a section on line 3-3 of 
Fig. 2. 

Fig. 4 represents a sectional elevation of 
the air supply nozzle and its adjuncts. 

Fig. 5 represents a section on line 5-5 
of Fig. 4. 

1 designates the well in which the air 
lift of my invention is adapted to be in 
stalled and while here shown as a pipe, it 
may of course be of any suitable construc 
tion adapted to pass through the earth wall 
2 with its lower end positioned in operative 
relation to the water chamber or water bear 
ing stratum. 3 designates the delivery or 
eduction pipe of the pump which is adapted 
to pass Within the well 1, where it termi 
nates in a foot piece or inlet section 4 at its 
lower end, which is properly submerged in 
the well water or water stratum. 

Located adjacent the eduction pipe 3 is 
the Supply pipe 5 for air which also pref 
erably extends within the well and conducts 
air from a compressor (not shown) to the 
discharge member 6. The discharge mem 
ber 6 while forming a continuation of the 
air supply pipe 5 is preferably supported 
from the eduction pipe 3 and carries at its 
lower end a nozzle 7 which is preferably 
disposed in substantial alinement with the 
longitudinal axis of the said eduction pipe 
3. The nozzle 7 is preferably tubular in 
form being open at both ends and receiving 
air from a lateral channel 8 which has of 
course communication with the air Supply 
pipe 5. The lower end of the nozzle pipe 
is open to form an inlet 9 the circumferential 
edges of which are beveled to provide a rela 
tively sharp edge for the purpose of re 
ducing the friction of the water drawn up 
and through the nozzle pipe by the action 
of the compressed air. It will also be noted 
that the neck part 10 which connects the 
nozzle to the discharge end of the Supply 
pipe is oppositely tapered forming a sub 
stantially V-shaped portion 11 at each side, 
so that the moving body of water has a 
comparatively unobstructed flow. 

12 designates a mixing tube here shown 
as fixed to the discharge member by a rela 
tively thin unobstructing web 13 and posi 
tioned in close proximity to the outlet of the 
nozzle 7 and axially alined with respect 
thereto so that the ejected air enters at the 
lower end causing a portion of the water to 
also be drawn into and through the mixing 
tube. This tube 12 is preferably tapered 
from end to end, the larger dimension being 
adjacent the air nozzle while the smaller 
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dimension is in position to di Scharge, the 
moving body of air and water into the inlet 
end of the eduction pipe. In this connec 
tion, attention is directed to the preferred 
relation as to the distance of the tube 12 
from the ediction pipe. since I have found 
in practice tinat a materia increase in effi 
cency is obtained by locating the forlier it 
a point some distance below the inlet of the 
foot piece 4. By this construction the 
column of watei' set in notion by the coln)- 
bined action (If the ai', the noZzle and the 
mixing tube hasta sitable un obstructed area 
belovv tlh e ecliiciiom pipe to) aljust itself Wit li, 
relatively slali loss in Velocity to the cil 
trance to the eduction pipe. This nens 
that cross cirrets and eddies are practi 
cally eliminated so that the column of in lov 
ing water is directed into tive eduction pipe 
with greatly reduced frictional losses. The 
ling members 14 are suitable claimping rings 
secured to the air pipe and clamped to the 
eduction pipe 3 whereby the latter is slip 
ported and maintained in operative posi 
tion. 
The eduction pipe of my present inven 

tion is preferably of woorden construction 
throughout its length and for lect of Sec 
tions -arranged in emel to end ab tutting re 
lation to provide an interior continli olls un 
obstructed channel. One section of this pipe 
is shown in enlarged detail Fig. 2 and it 
will be noted that it is of stavo construction 
as indicated at 15, the said staves being ar 
ranged longitudinally and suitably in intel 
edge to elge to provicle : t: pering channel 
for the passage of the water. In the pres 
ent instance, the pipe sections are substan 
tially twelve feet in length, the top open 
ing of the channel being approximately one 
eighth of an inch larger in diameter than 
the lower inlet opening so that the con 
bined ta per from the bottom ( ) the top of 
the eduction pipe is sufficient to produce a 
negative acceleration of the moving column 
of water. Of course it will be understood 
that the foregoing figures of length and 
diameter are subject to variation without 
departing from the spirit (1 Scope of my in 
vention and they are nei'ely set forth as 
satisfactory details of construction. The 
staves 15 are proferably of a width substan 
tially critial to the radii is of the pipe and 
hence six arranged edge to edge, jointed 
and suitably claiped make up one of the 
sections. in order ti, hold the respective 
Sections in proper jointed and eak proof 
condition, I have found it liesirable to wind 
the eduction pipe throughout its length with 
suitable wire 16 or the like, the said wind 
ing being substantially of spiral forma ex 
cept at certain spaced intervals where the 
wire is wound in a blitting relation as shown 
at 17 and the grouped wires then soldered 
as at 18. This serves as an emergency safe 
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glard in case any sortion of the spiral wire 
breaks, since the loose wire is this confined 
to a short section of the pipe and the entire 
winding is not prevented f'on pel' forning 
its proper binding function. In connection 
with the support of the eduction pipe, it will 
ise noted that a cotling 1:) connects the 
meeting ends of the air pipe where it pro 
jects from the well and this coupling is ar 
raigel to seat on the anular plate 20 which 
rests p() and is supported by the Well 1. 
This plate 20 aise) fornis a suppoi'? for the 
rods 21 which join the botton 22 of the re 
ceiving tank 23 to maintain the latter in on 
erative position. The botton 22 is p!'efe 
ably- provicted with an opening 24 of larger 
diameter than the eduction pipe 3, th'ollarth 
which the latter passes to bring its discharge 
outflet wel within the said tank and since 
the said pipe 3 is out of contact with the 
tank, it is not silijected to any vibrati ()'s 
or jars transmitted to the tank by the lis 
charging water. This is an important fea 
ture for the reason that the Weight of the 
tank and its contents is considerable and the 
same would place sich stresses upon the 
eduction pipc as to cause weakening of the 
joints and leakage. To prevent Ottflow of 
water through the opening 2-4, I preferably 
provide a shield 25 of prepared canvas or 
some like flexible material imperviotis to 
water which is clamped to the pipe 3 and 
joins the Ottom of the tank about the open 
ing thus not only scaling the opening but 
also serving to take up and destroy Villa 
tion before it is transmitted to the pipe 3. 
Any well known type of umbrella de 

foctor 26 may be employed above the dis 
charge of the pipe 3 as will be understood. 

In the operation of the pulp the eduction 
pipe is positioned wit lain the well 1 and is, 
of course, sufficiently, long to extend a sluit 
able depth below the je vel of the water in 
tile well so that the foot piece or inlet Sec 
tion 4, together with the nozzle 7 and its 
adjuncts are located at the lost effective 
submergence for lifting the water. The 
gravity flow of the water naturally causes it 
to rise within the well 1 to the level of the 
Sturrounding water while the adulission of 
the compressed air through the nozzle stil'ilc 
ture beneath the column of water contained 
within the eduction pipe calises the said '(l- 
limn to be set in notion and discharged into 
the tank 23. The action is substantially coil 
tinuous and in view of the features of inly 
intreation the frictional losses heretofore SG 
detrimental to the efficiency of air lifts are 
anaterially reduced so that the quantity of 
water discharged is a maximum as compared 
to the quantity of air supplied. 

In connection with the mixing tube 12, it 
Will be noted that the upper or discharge &nd 
is considerably below the inlet, section 4 so 
that a relatively free alrea is provided below 
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the mouth of the eduction pipe, whereby the 
moving body of water both from the well 
and tube 12 are able to combine in the direc 
tion of motion toward the eduction pipe in 
let without causing losses due to cross cur 
rents and eddies. It will further be noted 
that the nozzle 7 is formed as an open ended 
tube which receives the air at an inter 
mediate point and consequently there is a 
direct suction through the nozzle and the 
relatively smaller column of water rushing 
through not only adds to the effectiveness of 
the lift but maintains the nozzle free from 
sediment, dirt or the like which is a frequent 
source of clogging in the usual type of 
nozzle. 

In practice, I have found that the provi 
sion of an eduction pipe having wood as a 
bounding wall for the water conduit affects 
a considerable saving in friction with an in 
crease of at least ten per cent. in the pump 
ing efficiency. Furthermore, it will be seen 
that the eduction pipe serves merely as a 
medium to convey the water to the tank and 
forms no support for the tank or its ad 
juncts. The only connection between the 
tank and eduction pipe is of a flexible non 
vibrating character and consequently the 
pipe is subjected to little strain. 
What I claim is: 
1. In an air lift pump, an eduction pipe 

having the bounding wall of its bore formed 
of wood, said wall being uniformly tapered 
to provide a bore gradually increasing in 
cross-sectional area from the inlet end to the 
outlet end of said pipe. 

2. In an air lift pump, an eduction pipe 
formed of wooden sections, said sections be 
ing arranged end to end and each having a 
bore tapered relatively to the adjacent sec 
tions to form in assembled condition a single 
continuous uniformly upwardly diverging 
tapered bore and means to maintain said sec 
tions in assembled condition. 

3. In an air lift pump, an eduction pipe 
formed of wooden sections, said sections be 
ing arranged end to end and each having a 
bore tapered relatively to the adjacent sec 
tions to form in assembled conditions a single 
continuous uniformly upwardly diverging 
tapered bore and a binding member wrapped 
in substantially spiral form about said pipe. 

4. In an air lift pump, and eduction pipe 
formed of wooden sections, each section com 
prising a plurality of longitudinally disposed 
stayes united in edge to edge relation and 
forming a gradually tapering upwardly di 
verging bore, and a binding member spirally 
wound about all of said sections. 

5. In an air lift pump the combination 
of a receiving tank for the discharged water, 
an eduction pipe supported out of con 

tact with said tank and a flexible vibration 
absorbing means between said tank and pipe. 

6. In an air lift pump, the combination 
of a receiving tank for the discharged water 
having an opening therein, an eduction pipe 
passing through said opening, and out of 
contact with the walls of said opening, a 
shield of flexible impervious material con 
necting said pipe with the tank and inde 
pendent means for respectively supporting 
said pipe and tank. 

7. În an air lift pump, the combination of 
a well, a receiving tank for the discharged 
water having an opening therein, an educ 
tion pipe passing through said opening and 
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out of contact with said tank, a shield of . 
flexible impervious material connecting said 
pipe with the tank, means to support said 
tank from said well, an air supply pipe ex 
tending into said well and means carried 
by the air supply pipe for supporting said 
eduction pipe. 

8. In an air lift pump, the combination of 
a well, an eduction pipe extending into Sai, 
well and having a submerged inlet, an air 
supply pipe, a nozzle for Saidair pipe con 
sisting of a tubular open ended member pro 
vided with an air inlet intermediate its ends 
and a mixing tube interposed between the 
outlet of Said nozzle and the inlet of said 
eduction pipe, said mixing tube being lo 
cated CRECIS below the eduction pipe inlet. 

9. In an air lift pump, the combination 
of a well, an eduction pipe extending into 
said well and having a submerged inlet, an 
air supply pipe terminating in a tubular 
open ended nozzle, said nozzle being located 
to one side of the air pipe and alined with 
the eduction pipe and also provided with a 
laterally disposed channel communicating 
with the air supply pipe and a mixing tube 
having an upwardly converging conduit dis 
posed between the outlet of said nozzle and 
the inlet of said eduction pipe, said mixing 
tube being located entirely below the educ 
tion pipe inlet. 

10. In an air lift pump, the combination 
of a well, an eduction pipe having the 
bounding wall of its bore formed of wood 
and provided with an inlet section terminat 
ing in a submerged unobstructed inlet, a 
nozzle arranged to discharge air under pres 
stre into said eduction pipe, said nozzle be 
ing spaced an appreciable distance below said 
foot piece to eliminate cross currents and 
eddies and means to supply compressed air 
to said nozzle. 
In testimony whereof I have hereunto 

signed my name in the presence of a witness. 
LEVI. T. EDWARDS. 

VWitneSS : 
ROBERT M. BARR. 
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