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70 all ?/i?? iè ??? ??????"? : , 
Be it known that I, PAUL G. KAISER, a 

citizen of the United States, and a resident 
of Chicago, in the county of Cook and State 
of Illinois, have invented certain new and useful improvements in Pressure-Operated 
Deep-Well Pumps; and do hereby declare 
that the following is a full, clear, and exact 
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description thereof, reference being had to 
the accompanying drawings, and to the char 
acters of reference marked thereon, which 
form a part of this specification. 
This invention relates to improvements in 

deep well pumps which are operated by air 
under pressure to raise the liquid to the dis 
charge end of the pump, and refers more 
specifically to an improved nozzle for the 
lower end of the air pipe through which 
the air is applied to the body of liquid to 
raise it to the discharge end of the pump. 
The invention consists in the matters here 

in after set forth and more particularly 
pointed out in the appended claims. 

in the drawings: Figure 1 is a diagram 
matic sectional view of a well, showing a 
pump therein equipped with my invention. 
Fig.2 is an axial section of my inproved 
nozzle. Fig. 3 is a partial side elevation 
thereof. Fig. 4 is a transverse section on 
the line 4-4 of Fig. 3. Fig. 5 is a transverse 
section on the line 5-5 of Fig. 1. Fig. 6 is 
an axial section of a nozzle, showing a modi 
fication. 
As shown in the drawings, 10 designates 

the casing or lining of the Well, and 11 
designates the out-filow pipe within the cas 
ing which extends to a suitable distance into 
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the well and is provided at its upper end 
with a discharge bend 12 which leads to any 
suitable place for the disposal of the liquid. 

13 designates an air pipe arranged cen 
trally within the out-flow pipe and provided 
mear its lower end with a nozzle 14 made in 
accordance with my invention. The lower 
end ol' tail piece 5 of tie air pipe extends 
slightly below the nozzle, but terminates 
above the lower end of the out-flow pipe. 
Air is forced into the pipe 13 from a com 
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pressor 16 of any suitable type, and prefer 
ably a receiver 17 is interposed between the 
compressor and the air pipe to secure a 
steady and uniform flow of air to the air pipe. 
The nozzle is shown more clearly in Figs. 

2, 3 and 4. It comprises a tube or hollow 
Section of appropriate length and is pro 

villed at its upper and lower ends with 
screw-threads 20, 21, respectively, by which 
to attach thereto the sections of the pipes 
13 and 15. The said nozzle is provided e- 60 
tween its ends with a series of vertically 
spaced, annular shoulders 22, 22. These 
shoulders are preferably formed at the 
lower, smaller ends of superposed conical 
sections 23, 23. A ranged at each of Said 65 
sections 23 is an annular series of air open 
ings 25 which extend though the Wall of 
the nozzle from the interior to the exterior 
thereof. The outer ends of said openings 
open at the upper faces (if the shoulder's 22, 79 
as clearly indicated in Figs, 2 and 4. As 
shown in Fig. 2 the inner wall of the nozzle 
is cylindrical and the holes 25 extend in 
Wardly at an oblique angle to the axis of the 
nozzle and each set of holes opens to the in- 75 
terior of the nozzle a distance below the 
associated shoulder. The nozzle 26 slown in 
Fig. 6 is exteriorly shaped in a manner gen 
erally similar to that shown in Fig. 2. The 
inner side of the wall, however, is conically 30 
recessed so as to form a plurality of conical 
sections 27 connected by the annula offset 
web portion 28 and in these offset portions 
are formed the (penings 29. These air 
opening's 25 and 29, arranged as described, 85 
constitute a plurality of vertically spaced. 
annulal' jet openings throligh which the air 
is discharged upwardly and ottwardly 
from the interior to, the exterior' of the noz 
zle. "Fhe cutting a way of the outer face of 98 
the tube section to produce the cone like por. 
fiolis 23 and 27 pi”( vides clearance for the 
jets of air discharged through the openings 
and permits: the said openings to discharge 
the air at a short oblique angle to the axis of 95 
the nozzle without unduly lengthening the 
holes or openings and weakening the noz 
zle. This manner of forming the nozzle, as 
shown in Fig. 6, greatly decreases the length 
of the openings and correspondingly de- a 90 
creases the fiction against the outflow of air 
from the interior to the exterior of the noz 
zle. This decrease of friction has the effect, 
to increase the capacity of the nozzle to de 
liver air under a given pressure and also re- 305 
duce the pressure required to deliver a given 
voline of air. The construction last de 
scribed also materially lightens the nozzle, 
because the walls of the conic section are 
Substantially the same thickness as the web 110 
portions. However, the particular manner 
of forming the jet openings in the wall of 

  



tl? mozz?e so as to tiirect the air from tle 
interior to the exterior of the nozzle with 
8 in injecting effect may be varied, consistent 
With the state of the prior art, as long as 

5 the principle disclosed is maintained. 
in the operation of the pump air is forced 

into the air. pipe 13 at a suitable pressure, 
depending upon the height to which the liq. 
aid is to be lifted. The nozzle 14 and its 

10 tail pipe are submerged in the liquid which 
stands in the well, and the air is discharged 
upwardly and outwardly frem the nozzie 
into the out-flow ripe 14 through the series 
of vertically spaced, annular series of open 
ings 25, and acts with an injecting effect to 
lift the liquid through the out-fiew pipe 11 
to the uppel' or discharge end thereof. 
have found this nozzle" to be very efficient in 
practice and, in many instances, have been 

20 able to double the capacity of a well of given 
dimensions, as compared to pumps of this 
general character inade and (perated under 
the hitherto best known practice. This in 
creased efficiency is due to the fact, that the 

ously from the nozzle and at a large number 
of points around the nozzle, so that each 
unit of air pumped serves to lift a given 
quantity of iiquid. Therefore a maximum 
flow of liquid is secured with a minimum 
supply of air and power for' pumping the 
air. Heretofore in pumps of this character 
it has been found that the air rises through 
tle liquid ia slugs, Will alternate slags of 
liquid, with the rest that ar un necessary 
proportion of air is pumped which does not 
efficiently operate to raise the liquid. 

it will be observed that the nozzle occu 
pies little more space thain the air pipe So 
that it becomes practicable to use, the sane 
with a relatively small out-flow pipe with 
out decreasing area for fluid flow. 
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air is discharged uniformly and continu 

exterior of the nozzle. 
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As before stated, the tail piece 15 is opeia 
at its lower end so that any foreign material 
such as pipe scale or the like that finds its 
way to the air pipe is free to fall entirely 
through and from the pipe, thus avoiding 
the liability of plugging up the air jet open 
ingS. 

claim as my invention:- W 
1. A nozzle for the purpose set forth com 

prising a series of spaced conic sections, 
with the larger end of each section con 
nected to a. smaller part of an adjacent see 
tion by an annular offset Web portion, the 55 
said web portions and walls of said conic. 
section being made of substantially uniform 
thickness, and openings extending through 
said web portions from the interior to the 
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2. In a pressure operated, deep well pump, 

the combination with an out-flow liquid 
pipe, and an air pipe therein adapted for 
connection at its upper end with an air 
forcing device, of a nozzle within the out 
flow pipe at the lower end of the air pipe 
formed with external, annularly, vertically 
spaced shoulders spaced by external conic 
offsets, said wall being provided with a se 
ries of annularly arranged jet openings 
which open at their outer ends at said 
shoulders, and the external contour of the 
nozzle following the external contour so as 
to thereby decrease the length of the jet 
openings and materially lighten the nozzle. 

In testimony that i claim the foregoing 
as my invention I affix my signature in the 
presence of two witnesses, this 23rd day of 
September, A. D. 1912. 

PAUL G. KAISER 
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Witnesses: 
G. E. DowLE, 
W. A. HALL. 


