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This invention relates to pumping and Enore 
particularly to fuid-operated pumping 8ppa 
ratus. - 

The present practice of pumping fluid from 
Well b0res Commonly employs a reciprocating 
pump which is actuated by a string of sucker 
rods which are attached to and reciprocated by 
a pumping unit or rig front at the surface of 
the ground. During recent years,developments 
in rodless types of pumping apparatus have 
been developed in the industry and used with 
great SuccesS. Amongthe rodless types of pump 
ing apparatus are fluid-operated or hydraulic 
pumps,which utilize a "pressure fuid" to actu 
ate the down-hole pump. - 

It is quite common with hydraulic pumps to 
exhaust the"pressure fuid"into the fiow tubing 
where it mixes with the hydrocarbon fiuid which 
is being produced from 8 well bore,This pro 
Cedure is undesirable,as the hydrocarbon fiuid 
may not always be Suitable for use as a pressure 
fuid. Further,a large supply of pressure fuid 
must be available to actuate the hydraulic pump? 
This usually resultsin the operation of thepump 
ing apparatus in conjunction with the central 
Storage tank battery which is commonly em 
ployed for the storage of hydrocarbon oils. 
By the practice of my invention,I am able to 

pump hydrocarbon fiuids using a"pressure fuid" 
without mixing the"pressure fluid"with the hy 
drocarbon fluld. Thus,only a relatively small 
Supply of "pressure fuld" is necessary for the 
continuous operation of my device,and the stor 
age of the hydrocarbon fluid produced may be 
located independently of my apparatus? - 
My invention has for its primary object the 

provislon of a fluid-operated pumping apparatus? 
Another object of my invention is to prowide & 

fludd-operated pumping apparatus in which the 
fuid used to actuate the pump does not mix with 
the fluid lifted by my pumping apparatus. 
TheSe and additional objects and adwantages 
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will be apparent to persons skilled in the &rt by - 
reference to the folowing description and an 
nexed draWing,which is an elevation view of 
my invention p&rtly in cross section. 

Referring to the drawing,I have denoted 8 
wel bore by reference numeral 19,which ex? 
tends downwardlyfrom the surface of the ground 
11to a hydrocarbon oil-bearing formation 2. A 
string of oil well casing t3 which is contained 
within the well boreis provided at the top With a 
closure l4 which communicates with an oil dis 
posal apparatus,such as a tank 15,through a 
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ceive and support a string of "pfessure fuld" 
tubing ,whichextends downwardly within Cas 
ing 3.?The lower end of the tubing is thread 
edy connected to a pump chamber 18,which 
contains & Sultable spring 19 intermediate a 
walve member 2? and 8 mowable partition,Such 
as a piston 24. It will be noted that the upper 
1imit of travel of the piston is determined by a 
stop ring 22,The piston and the interior Wall 
of the pump chamber form an adequate fuid 
seal to prevent leakage of fuld pBSt the pistOn 
as the piston reciprocates in the pump chamber. 
Walve member 2? is provided with a Valve cham 
ber 23 and with an inlet valve 24 which controls 
the flow of fluid through a port 25. Port 25 es 
tablishes communication between a lower.inlet 
conduit 26 and walve chamber 23,The Walve 
member is also provided with a discharge Valve 
2? which controls the flow of fuid through 8 
second port 28. Port 28.establishes communi 
cation between the valve chamber and an an 
nular space 29,which is formed in the casing 
above a packer 30. Packer $0 is preferably of 
a type which can be remoyably anchored in the 
casing and which can withstand any force ex 
erted thereon during the operation of this in? 
wention The valve chamber also communic8tes . 
·with the pump chamber by way of 8 passage 3f. 

The upper end of the tubing connects with a 
"pressure fuid" conduit 32,which in turn con? 
nects with the discharge end of a positive dis" 
placement pump cylnder.33 A plston 3@ is 
reciprocated within the cylinderby a piston rod 
35 which is connected in a conventional manner 
to a prime mover (not shown). A conventional 
vapor release valve 3$ is preferably provided at 
the highest point of elevation of the "pressure 
fiuld"conduits,such as at the top of tubing f, 
This valve alows the automatic remoWal 0f en 
trained vapors from the"pressure fluid." It will 
be noted that a"pressure fuld" supply condut 
@? connects with conduit 32 and with a Source 
of fuld (not shown),Condult 33 is prowided 
with an automatic check valve 38 which may 
be adjusted to maintain an adequate volume of 
"pressure fluld" in condult 32. - 
In operation,my device is assembled,&s illus tratedinthedrawing. Letusassumethatpiston 

2? is hedd at the top of pump chamber 18 by 
spring 19;that the pump chamber is filied with 
fuld from formation 12; that plston 34 is in & 
posltion in cylinder 33 whereby the piston may 
commenceits forwardstroke; andthat tubing 1T, 
conduit 32,and the dscharge end of cylinder 33 andu?is The cloure s aso adaptedto re·s5 areauedwihe "wue aud" As puton * 
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moves forwardin cylinder 33,"pressure fuld"is 
dscharged from the cylinder,dlsplacing"pres 
8urefluid"in condult$28ndtubing 1},This ds 
placement causes piston 2f to move downwardly 
?n pump chamber 188gainst the action of Spring 
??,Asplston 21 moves downwardiy,formation 
fluidinthe pump chamberis urged through p8s 
.sage31,valve chamber23,and port2?,sndis dis 
charged into annular Space 2?. The downward 
movement of piston 24 causes the füid in the 
valve chamber to close valve 24 and to openvadve 
2T. It is to be noted,that pistor 2 is at its 
ioWer limit of travel when piston $i in Cyinder 
33 is at the end of its forward stro?e,As piston 
34 recedes during its return stroke,Spring 19 
urges piston 2 upwardly in chamber 18,The 
upward movement of piston 21 displaces"pres 
Sure fluid" from the chamber and causes the 
fuld to fli the discharge end of cyinde?33?At 
thesame time,the pressure of the formationiuid 
CauSes the formation fuid to open valve 2? vhich 
allows the formation fluid to flow through port 
25into valve chamber 23 and into pump chamber 
18. The preSSure of the column offiuidia annu 
lar Space 23 maintains valve 2T in a ciosed posi 
tion during the upstroke of piston 2ä,When 
plston 34 reaches the end ofits return stroke,the 
above cycle is repeated,During the pumping 
operation,the hydrocarbon fluid fows through 
annular Space 29 to the surface of the ground, 
wherethe fud s conveyed from he annular 
space to tank 15 by conduit 1?. 
From the foregoing,it is believedthat the con 
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2,340,943 struction,operationandadvantagesofmyinstant 
invention wil be readily comprehended by per 
son88killed in the art. It is to be clearly under? 
8tood,however,that various changesinthe appa 
ratus shown and described may be resorted to 
without departing from the spirit of the inven 
tion,88 defined by the appended clalm. 
?n 8 ?uld aptuated pumping System for pro duclagoiäfromanundergroundreservoirthrough 

s Wei bore communicating therewith,the com 
bination Comprising a Casing in the wel bore,3 
conduit in the casing and spaced therefrom to 
?orm 8n annular paSSage therewith,8 p8cker re 
?10yably anchored in the annular passage @nd 
36alng the 8pacing between the condult and the 
Casing,6 punp housing in the conduit,a Walve 
casing in the conduit betweenthe pump housing 
8md the packer,8,piunger reciprocable in the 
housing,resilent means in the housing between 
?he plunger and the Walve casing,xneans for 
transmitäng a fluid under pressure above the 
Diunger to Bctuate the Same downwardly against 
the action of the last mentioned means,a fluid 
actu&ted check Walve in the walve c8sing for ad 
mitting Wel fluid from below the packer into the 
pump housing below the plunger on movement of 
S&id plunger in one diregtion and a SeCond fludd 
actuated check Walve in the Walve casing for 
discharging weil fuld_into the annular passage sbovethepackeronnfovement of theplungerin 
the opposite direction. GEORGE F. DOWN8. 


