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The present invention is concerned with an improved 
pump adapted for use in well boreholes. The invention 
is particularly directed toward increased recovery of oil, 
utilizing a bladder type pump which can be activated 
from the surface and which will effectively raise the oil 
to the surface. 

In the recovery of oil from subterranean formation, 
particularly, from those formations which do not con 
tain a natural driving force, it is necessary to insert 
pumping means into the liquid in the borehole about 
the producing formation. Many types of pumps have 
been suggested and are currently being employed. How 
ever, these pumps in most instances are of a mechanical 
nature and are subject to breakage and failures due to 
stresses and also due to the corrosive elfect of the liquids 
on the metal parts. 
The present invention is concerned with a new im 

proved bladder type pump which is activated by chang 
ing or varying the gaseous pressure from the surface. 
The pump of the present invention acts very e?iciently 
and at the same time is not subject to corrosive action 
of the ?uid. The bladder type pump of the present in‘ 
vention may be fully understood by reference to the 
drawings illustrating one embodiment of the same. 
Figure 1 shows a plurality of bladder elements positioned 
in a borehole. Figure 2 illustrates details of the port 
and valve construction, while Figure 3 illustrates an ex 
ten'or serrated structure of the bladder. Referring spe 
ci?cally to Figure l, a casing element v1 is shown extend 
ing from the earth’s surface to an oil formation 3. The 
casing is suitably perforated to permit the ?ow of oil 
from the formation into it. The oil or ?uid level in the 
borehole extends somewhat above the oil formation to a 
point 4. In accordance with the present invention, there 
is installed a packing element 5 above the oil formation. 
This packing or sealing element 5 contains valves 6 
which open under an upward thrust and close under a 
downward thrust. A packing or sealing element 7 is 
disposed at a point up the borehole. This packing or 
sealing element 7 contains valve elements 8 which open 
under an upward thrust and close under a downward 
thrust. In accordance with the present invention, blad 
der elements 9 and 10 are shown disposed between pack 
ing elements 5 and 7. A tube extends through these 
bladder pump elements and extends upwardly to the sur 
face. The interior of bladder elements 9 and 10 com 
municate with tube 11 by means of ports ‘12 and 13, 
respectively. 

In operation, the ?uid about the bladder elements will 
depress said elements when no pressure is applied through 
tube 11. However, when pressure is applied to the in 
teriors of these bladder elements, they expand outwardly 
against the casing wall, causing valves 6 to close and 
valves 8 to open. Thus, the ?uid is pumped upwardly 
to the surface through casing 1. When pressure is re 
duced in 11, valves 8 close, thereby preventing back ?ow 
of the ?uid, while valves 6 open, causing the bladder 
elements to de?ate. The cycle is then repeated to force 
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additional quantities of ?uid upwardly through the bore‘ 
hole to the surface. I 

The bladders may be made of any ?exible and durable 
material. A durable strong rubber or other synthetic 
material or plastic may be used. A neoprene type 
plastic is also desirable. In general, the bladder should 
be large enough to extend the diameter of the borehole 
or casing, which is generally in the range of from about 
6 to 81/2". The length of the individual bladder is gen 
erally in the range of from about 10 to 90 feet. A very 
desirable length is in the range from about 45 to 60 feet. 
The length, however, will depend upon the conditions 
under which the pumping operation is to be carried out. 
While two bladders have been shown with respect to the 
description of the drawing, it is to be understood that 
any number of bladders may be utilized. Furthermore, 
ports 13 and 12 contain valves 27 and 28 which are pres~ 
sure loaded wherein the lower bladder is in?ated ?rst, 
while succeeding bladders up the hole are in?ated in 
succession, thereby giving an upward thrust of greater 
magnitude to the liquid. This is accomplished by known 
means using valves which open sequentially up the hole 
under progressively increasing pressure applied through 
tube 11. On the other hand, the bladders may contain 
a wall structure or’ a serrated character (see Figure 3) 
which permits liquid to ?ow through channels between 
the bladder and borehole wall. 
The entire operation can be synchronized by suitable 

equipment at the surface, such as pressure gauges 20 and 
21, control valves 22 and 23, together with a control 
means 25. Thus, as oil flow decreases through line 26, 
means 25 through valve 22 may release or change the 
pressure in the respective bladders. Thus, a continuous 
pumping operation can readily be secured by the con 
trol and synchronization of ?ow of fluid and pressuring 
air or equivalent ?uid. 
What is claimed is: 
1. improved apparatus adapted for lifting liquid from 

a subterranean location in a well borehole to the surface 
which consists essentially of a plurality of superimposed 
upper and lower ?exible bladder type elements adapted to 
be positioned in the ?uid in the well borehole, a single 
cylindrical conduit element which extends from the sur 
face and communicates through ports in said conduit to 
within each of said bladder elements, valve means in 
said conduit for controlling flow through said ports, said 
valves being loaded in a manner that the valves in said 
lower bladder element will open prior to the opening of 
valves in said higher bladder element, packer means be 
tween said conduit and said well borehole positioned 
above said bladder elements, valve means positioned in 
said packer means which open under an upward thrust 
and close under a downward thrust, packer means be 
tween said conduit and said well borehole positioned 
below said bladder elements, valve means positioned in 
said last mentioned packer means which open under an 
upward thrust and close under a downward thrust, pres— 
sure control means positioned at the surface designed to 
expand said bladder elements against the borehole wall 
by exerting pressure through said conduit to within said 
bladder elements, whereby said bladder elements will ex 
pand and whereby the valves positioned below said blad 
der elements will close and the valves positioned above 
said bladder elements will open, whereby fluid will ?ow 
upwardly, pressure control means at the surface adapted 
to release the pressure within said bladder elements, 
whereby said bladder elements will de?ate and whereby 
valves positioned above said bladder elements will close 
and the valves positioned below said bladder elements 
will open, thereby permitting the ?ow of liquid into the 
area about the de?ated bladders. 
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