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The present invention relates to an apparatus 
for causing outflow of well fluid from wells of 
low productivity index, and constitutes an im 
provement over the apparatus set forth in my 
co-pending application Serial No. 429,939, filed 
February 7, 1942. The present application, how 
ever, covers certain features common to the two. 
The primary object is to provide in the bot 

tom of the well an improved gas-operated re 
ciprocating pump. Another object is to produce, 
by operation of the pump, continuous aeration 
of the well fluid by exhausted power gas and 
hence a constant outflow of aerated well fluid. 
Another object of the invention is to provide 

an improved intermitter valve which opens to 
produce a blow-off in the event that the well 
fluid becomes too dense for aerated flow. 
Other objects which will become apparent from 

the following specification and accompanying 
drawing, include the provision of an apparatus of 
the type mentioned which may be readily lowered 
into the outflow tubing of a Well. On the gas 
tubing and which is simple and rugged in de 
sign and construction. 
The invention is fully disclosed by way of ex 

ample in the following description and in the 
accompanying drawings in which: 

Figure 1 is a vertical section of the device, at 
the beginning of the suction stroke; 

Figure 2 is a similar section showing the po 
sition of parts at the beginning of the pressure 
stroke, and 

Figure 3 is a section on the line 3-3 of Fig 
ure 2. 

In Figure 1 is shown the well outflow tubing 3 
which extends substantially to the bottom of the 
well bore within the usual well casing, not shown. 
In the bottom of the tubing 3 is fitted an end 
piece 4 formed with a seat 4''. Within the tubing 
3, in turn, is mounted the power gas tubing or 
pressure flow tube 5' to the lower end of which 
is fixed an enlarged tube 5 carrying a pumping 
mechanism designated generally by the numeral 

. 
In the tube 5 is mounted a block 7 having 

mounted in its upper end a strainer or Scale trap 
8 communicating with a central passage 9 formed 
in the block. To the block is secured a down 
wardly extending sleeve 0 formed with a series 
of ports 2 for a purpose that will presently be 
described. Beneath the ports a crossover 4 is 
attached to the sleeve O and is formed With an 
axial passage 6 for a purpose that will pres 
ently appear. Over the passage and within the 
sleeve O is mounted an unloader valve 8 hav 

municating with the passage 9. 

2 
ing a head 20 adapted to seat on a seat 2 at the 
upper end of the passage 6. The valve 8 is 
formed with an axial passage 22, and is sus 
pended from the block by a bellows 24 com 

Another bel 
lows 26 also joins the members 7 and 8 and 
forms an annular chamber 28 around the bel 
lows 24, which chamber is sealed at substantially 

" atmospheric pressure. When the unloader valve 
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is seated, the body thereof forms a space 29 
above the crossOver 4 and in communication 
with the ports" f2. 
A jacket or extension tube 30 is suspended 

from the crossOver f4 and is also spaced from 
the tubing 3 to form a continuation of the an 
nular chamber 6 between tube 3 and the aligned 
tubes 5, O, and 30. The lower end of the cross 
over is formed as a motor piston cylinder head 
32 from which is suspended a motor piston cyl 
inder 34 spaced annularly at 36 from the jacket 
30. Between the crossover 4 and the head 32 
is formed a number of radial ports 38 communi 
cating with the axial passage 6. 
In the cylinder 34 is slidably mounted a motor 

piston including a cylindrical sleeve 40 formed 
at its upper end with a skirt 42 of somewhat 
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larger internal diameter. The juncture of the 
two diameters forms a valve seat 44. At the 
lower end of the motor piston is formed a head 
46, and near the head are ports 48 forming a 
passage to the interior of the piston. The head 
46 is formed with an axial bore 50 which has 
its upper end enlarged at 52 for a purpose that 
will presently be described. A pump plunger rod 
54 passes through the bore 50 with slight clear 
ance therein and carries at its upper end a mo 
tor piston valve head 56 adapted to close on the 
seat 44. 
A spring 58 is inserted between the valve head 

and the lower piston head 46 and holds the 
valve head 56 open under certain conditions that 
will presently be described. The rod 54 is formed 
with a collar 60 having a sliding fit in the en 
larged bore 52. 
On the lower end of the extension 30 is secured 

a downwardly extending barrel 62 of smaller 
diameter and joined to the extension by an an 
nular disk connector 64. The lower end of barrel 
62 carries a fitting 63 inserted in the seat 4. 
The lower end of the pump plunger rod 54 

carries a pump plunger 66 working in barrel 62. 
The area of the plunger 66 is smaller than the 
area of the seat 44. Pump rod 54 is provided 
with stop collar 67 which limits the separation 
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unloader valve f8 provides means for a blow-off. 
This is brought about by well fluid pressure being 
built up in the outflow tubing and reacting against 
the area of the unloader valve 8 exposed to well 
fiuid at the Space. 29. The unloader valve 8 is 
normally held seated by pressure gas acting on 
that portion of valve 8 confined by bellows 24, 
this area, being substantially larger than the 
seated area of valve 8 on its seat 2. The pas 
Sage 22 through valve 8 is smaller in cross sec 
tional area than the area of valve seat 2. This 
provides a continuous pressure On the Valve 8 
tending to hold it upon its seat 2. 
When the unloader valve 8 is raised and the 

gas pressure is communicated to the head of well 
fluid at the ports 2, the friction of the flowing 
fluid in chamber 6 imposes a greater pressure in 
space 29 and on the valve f8 than at the time 
the valve was first unseated. This additional 
force insures that the valve 8 will remain open 
until such time as the well fluid starts to discharge 
at the Surface. The back pressure of the dis 
unaging fluid eventually drops to a point where 
the pressure in bellows 24 is sufficient to seat the 
valve. The fluid remaining in tubing 3 continues 
to discharge by the expansion of the power gas 
trapped in the tubing by the seating of valve 
f8. The quick action of the valve thus saves 
pressure gas and permits the pumping mecha 
nism to commence operation without waiting for 
a complete blow down of the Well. A balanced 
pressure condition, holding the pump inoperative, 
would be of only momentary duration. 
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of well fluid necessary to open the blow-off valve 
8 can be controlled. The relation of the respec 

tive pressure responsive areas to each other can 
be so designed to Operate under varied well Con 
ditions and by regulation of the gas pressure can 
be made to pump deep or shallow wells with a 
minimum of gas. 

It is understood that various areas of motor 
pistons, valves, pump plungers and various spring 
tensions and sizes of vents may be used to meet 
various Well conditions. 
The disclosed pumping mechanism can be of 

the insert type removable with the power gas 
string, as illustrated, or of the tubing type re 
quiring removal of both strings to service the 
pump. The pump can be so arranged as to pro 
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Thus, it is not necessary with this unloader 
valve to blow the tubing dry in order to close the 
valve. 
positive and economical operation. 

It is preferable that the well fluid pressure re 
sponsive parts of valve 8 be of a larger area 
than the power gas pressure responsive parts 
tending to hold the valve upon its seat 2, where 
by to permit the opening of valve 8 by low well 
fluid heads. 

It will be noted that the cross sectional area 
of passage 22 is smaller than the area of bellows 
24. When the valve 8 is away from its seat 2, 
the pressure in the area confined by bellows 24 
and flowing through the restricted passage 22 
urges the valve on its seat. It is this force that 
moves the valve toward its seat when a portion of 
the well fluid has been ejected at the surface and 
permits operation of the pumping mechanism, as 
previously set forth. 
The higher the pressure in the system the 

greater the slug or head of well fluid must be to 
overcome the greater force exerted on the gas 
pressure responsive parts. If the pressure be 
lowered, a correspondingly smallerhead will be re 
quired to open the unloader valve. A definite 
differential can be established between all the 
parts of the pumping mechanism and the un 
loader valve to be applicable over a wide range 
of varying well conditions by control of the power 
gas pressure. . 
The parts of the unloading valve are so pro 

portioned that when the column of fluid loads up 
to a predetermined pressure where the perform 
ance of the pumping mechanism is retarded, the 

The result of this characteristic is a very 
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duce the well fluid through the smaller string of 
pipe, in which case the outer string of pipe would 
be used to conduct power gas to the pumping 
mechanism. 
Although a specific embodiment of the inven 

tion has been illustrated and described, it will be 
understood that various, alterations in the de 
tails of construction may be made without de 
parting from the scope of the invention as indi 
cated by the appended claims. 
What I claim is: 

... l. In a gas-operated well-pumping mechanism, 
a single-acting plunger pump adapted to draw 
liquid from a body of liquid standing in the well 
and discharge that liquid into the well tubing, 
said pump including a cylinder having a pump 
ing chamber at one end and a pumping plunger 
in said cylinder, a motor cylinder of larger 
diameter than the pumping cylinder and having 
one end in constant fluid communication with 
the opposite end of the pumping cylinder, a 
piston in the motor cylinder, a mechanical con 
nection between the piston and plunger, means 
for supplying gas under pressure alternately, first 
to both ends of said motor cylinder and then 
Only to the said one end of the motor cylinder, 
said motor cylinder having at its opposite end a 
restricted outlet. 

2. In a gas-operated well-pumping mechanism, 
a single-acting plunger pump adapted to draw 
liquid from a body of liquid standing in the 
well and discharge that liquid into the well tiub 
ing, said pump including a cylinder having a 
pumping chamber at one end and a pumping 
plunger in said cylinder, a motor cylinder of 
larger diameter than the pumping cylinder and 
having One end in constant fluid communication 
With the opposite end of the pumping cylinder, 
a piston in the motor cylinder, a mechanical con 
nection between the piston and plunger, means 
for Supplying gas under pressure alternately, first 
to both ends of said motor cylinder and then only 
to the said one end of the notor cylinder, said 
motor cylinder having at its opposite end a re 
stricted outlet which communicates with the 
liquid discharged by the pump at a point in the 
vicinity of the pumping mechanism in order to 
supply lift gas to the discharged liquid. 

3. In a gas-operated well-pumping mechanism, 
a single-acting plunger pump adapted to draw 

valve opens and the power gas ejects the fluid 
from the tubing. Such loading up of the tubing 
is sometimes brought about by a slug of water 
or by a drop in gas pressure at its source or by the 
cutting in of other wells on the same line, which 
will also reduce the gas pressure. 
By regulation of input gas pressure, the head 75 

liquid from a body of liquid standing in the well, 
and discharge that liquid into the well tubing, 
said pump including a cylinder having a pump 
ing chamber at one end and a pumping plunger 
in said cylinder, a motor cylinder of larger 
diameter than the pumping cylinder and having 
one end in constant fluid communication with 
the opposite end of the pumping cylinder, a piston 
in the motor cylinder, a mechanical connection 
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between the piston and plunger, means for Sup 
plying gas under pressure continuously to Said 
one end of the motor cylinder, valve meanS Op 
crated automatically at the end of each stroke 
of the piston for placing the opposite end of the 
cylinder in communication with the source of 
gas under pressure at the end of the Suction 
stroke and closing communication at the end of 
the pumping stroke, said motor cylinder having 
at its opposite end a restricted outlet. 

4. In a gas-operated Well-pumping mechanism 
adapted for attachment to the Well tubing, a 
single-acting plunger pump adapted to draw 
liquid from a body of liquid standing in the 
well, and discharge that liquid into the Well tub 
ing, said pump including a cylinder having a 
pumping chamber at one end and a pumping 
plunger in said cylinder, a motor cylinder of 
larger diameter than the pumping cylinder and 
having one end in constant fluid communication 
with the opposite end of the pumping cylinder, a 
piston in the motor cylinder, a mechanical con 
nection between the piston and plunger, means 
for supplying gas under pressure continuously to 
said one end of the motor cylinder, valve means 
operated automatically at the end of each stroke 
of the piston for placing the Opposite end of the 
cylinder in CCnnunication. With the Source of 
gas under pressure at the end of the suction 
stroke and CloSing Communication at the end 
of the pumping Stroke, Said motor cylinder hav 
ing at its opposite end a restricted outlet adapted 
to communicate with the Well tubing in order 
to supply lift gas to the discharged liquid. 

5. In a gas-operated well-pumping mechanism, 
a single-acting plunger pump adapted to draw 
liquid from a body of liquid Standing in the Well, 
and discharge that liquid into the well tubing, 
said pump including a cylinder having a pumping 
chamber at one end and a pumping plunger in 
said cylinder, a motor cylinder of larger diameter 
than the pumping cylinder and having one end 
in constant fluid communication with the oppo 
site end of the pumping cylinder, a piston in the 
notor cylinder, a mechanical connection between 
the piston and plunger, means for supplying gas 
under pressure continuously to said one end of 
the motor cylinder, valve means carried by the 
piston and Operated automatically at the end 
of each stroke of the piston for placing the oppo 
site end of the cylinder in communication with 
the Source of gas under pressure at the end of 
the Suction Stroke and closing communication 
at the end of the pumping stroke, said motor 
cylinder having at its opposite end a restricted 
outlet. 

6. In a gas-operated well-pumping mechanism 
adapted for attachment to the well tubing, a 
Single-acting plunger pump adapted to draw 
liquid from a body of liquid standing in the well, 
and discharge that liquid into the well tubing, 
said pump including a cylinder having a pump 
ing chamber at one end and a pumping plunger 
in said cylinder, a motor cylinder of larger 
diameter than the pumping cylinder and having 
One end in constant fluid communication with 
the opposite end of the pumping cylinder, a 
piston in the motor cylinder, a mechanical con 
nection between the piston and plunger, means 
for supplying gas under pressure continuously to 
Said one end of the motor cylinder, valve means 
carried by the piston and operated automatically 
at the end of each stroke of the piston for placing 
the opposite end of the cylinder in communica 
tion with the source of gas under pressure at 
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8 
the end of the suction stroke and closing con 
Inunication at the end of the pumping stroke, 
Said motor cylinder having at its opposite end a 
restricted outlet adapted to communicate with 
the well tubing in order to supply lift gas to the 
discharged liquid. 

7. In a gas-operated well-pumping mecha 
nism, a plunger pump adapted to draw liquid 
from a body of liquid standing in the well and 
discharge that liquid into the lower end of the 
well tubing, said pump having a cylinder and 
pump plunger, a motor cylinder, a piston assemi 
bly in Said motor cylinder, said assembly com 
prising a valve element and a valve Seat elle 
ment adapted when the valve is seated to con 
stitute a movable piston in the cylinder and 
adapted when unseated to permit flow of fluid 
from one end of the motor cylinder to the other 
past the piston assembly, said pump plunger be 
ing connected to one of said elements for move 
ment therewith, said elements being adapted to 
move into seating relation when the pump 
plunger moves away from the other element, a 
Spring between said elements acting in a direc 
tion to unseat said valve, means for limiting 
in Overnent of Said other element toward both 
ends of the motor cylinder, means for supplying 
gaS under pressure to that end of the motor 
Cylinder closest to the pumping cylinder, said 
motor cylinder having a restricted outlet at its 
Opposite end, the net effective areas of the valve 
element and the piston assembly and the strength 
of the Spring being such that when the valve ele 
ment is unseated the pressure acting on the as 
Sembly effects a stroke of the pump plunger in 
One direction, while the spring holds the valve 
element unseated until said other element en 
gages Said limiting means and the pressure act 
ing on the assembly when the valve is seated 
effects a stroke of the pump plunger in the oppo 
site direction and produces sufficient back pres 
Sure at Said opposite end of the motor cylinder 
to keep said valve element seated until said other 
element engages its limiting means in that di 
rection. 

8. In a gas-operated well-pumping mechanism, 
a plunger pump adapted to draw liquid from a 
body of liquid standing in the well and discharge 
that liquid into the lower end of the well tubing, 
Said pump having a cylinder and pump plunger, 
a motor cylinder, a piston assembly in said motor 
Cylinder, said assembly comprising a valve ele 
ment and a valve seat element adapted when 
the valve is seated to constitute a movable pis 
ton in the cylinder and adapted when unseated 
to permit flow of fluid from one end of the motor 
Cylinder to the other past the piston assembly, 
Said pump plunger being connected to one of 
Said elements for movement therewith, said elle 
mentS being adapted to move into seating rela 
tion when the pump plunger moves away from 
the other element, a spring between said ele 
ments acting in a direction to unseat said valve, 
means for limiting movement of said other ele 
ment toward both ends of the motor cylinder, 
lineans for Supplying gas under pressure to that 
end of the motor cylinder closest to the pump 
ing cylinder, Said motor cylinder having a re 
stricted outlet at its opposite end which com 
municates with the liquid discharged by the 
pump at a point in the vicinity of the pumping 
mechanism, the net effective areas of the valve 
element and the piston assembly and the strength 
of the Spring being such that when the valve 
element is unseated the pressure acting on the 
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assembly effects a stroke of the pump plunger 
in one direction, while the spring holds the valve 
element unseated until said other element en 
gages said limiting means and the pressure act 
ing on the assembly when the valve is seated 
effects a stroke of the pump plunger in the Op 
posite direction and produces sufficient back 
pressure at said opposite end of the motor cylin 
der to keep said valve element seated until Said 
other element engages its limiting means in that 
direction. 

9. In a gas-operated well-pumping mecha 
nism, a single-acting plunger pump adapted to 
draw liquid from a body of liquid standing in 
the well and discharge that liquid into the well 
tubing, said pump including a cylinder having a 
pumping chamber at one end and a pumping 
plunger in said cylinder, a motor cylinder of 
larger diameter than the pumping cylinder and 
having one end in constant fluid communica 
tion with the opposite end of the pumping cylin 
der, a piston assembly in said motor cylinder, 
said assembly comprising a valve element and a 
valve seat element adapted when the valve is 
seated to constitute a movable piston in the 
cylinder and adapted when unseated to permit 
flow of fluid from one end of the motor cylinder 
to the other past the piston assembly, said pump 
plunger being connected to one of said elements 
for movement therewith, said elements being 
adapted to move into seating relation when the 
pump plunger moves away from the other ele 
ment, a spring between said elements acting in 
a direction to unseat said valve, means for lim 
iting movement of said other element toward both 
ends of the motor cylinder, means for supplying 
gas under pressure to said one end of the motor 
cylinder, said motor cylinder having a restricted 
Outlet at its opposite end, the areas of said valve 
element and seat element and plunger and the 
strength of Said spring being such that when the 
valve element is unseated the gas pressure, act 
ing on the valve and plunger, effects a pump 
ing stroke thereof, while the spring holds the 
valve element unseated until said other, element 
engages said limiting means and the pressure 
acting on the net effective area of the piston 
assembly when the valve element is seated effects 
a suction stroke of the plunger and produces 
sufficient back pressure at said opposite end of 
the motor cylinder to hold the valve element 
seated against the force of the spring until said 
other element engages said limiting means in 
the opposite direction. 

10. In a gas-operated well-pumping mechanism, 
a single-acting plunger pump adapted to draw 
liquid from a body of liquid standing in the well 
and discharge that liquid into the well tubing, 
said pump including a cylinder having a pump 
ing chamber at one end and a pumping plunger 
in said cylinder, a motor cylinder of larger diam 
eter than the pumping cylinder and having one 
end in constant fluid communication with the op 
posite end of the pumping cylinder, a piston as 
sembly in said motor cylinder, said assembly 
comprising a valve element and a valve seat ele 
ment adapted when the valve is seated to consti 
tute a movable piston in the cylinder and adapted 
when unseated to permit flow of fluid from one 
end of the motor cylinder to the other past the 
piston assembly, said pump plunger being con 
nected to one of said elements for movement 
therewith, said elements being adapted to move 
into seating relation when the pump plunger 
moves away from the other element, a spring be 
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10 
tween said elements acting in a direction to un 
seat said valve, means for limiting movement of 
said other element toward both ends of the motor 
cylinder, means for supplying gas under pressure 
to said one end of the motor cylinder, said motor 
cylinder having a restricted outlet at its opposite 
end communicating with the liquid discharged by 
the pump at a point in the vicinity of the pump 
ing mechanism in Order to supply lift gas to the 
discharged liquid, the areas of said valve element 
and seat element and plunger and the strength 
of said spring being such that when the valve 
element is unseated the gas pressure, acting on 
the valve and plunger, effects a pumping stroke 
thereof, while the spring holds the valve element 
unseated until said other element engages said 
limiting means and the pressure acting on the net 
effective area of the piston assembly when the 
valve element is seated effects a suction stroke of 
the plunger and produces sufficient back pressure 
at said opposite end of the motor cylinder to hold 
the valve element seated against the force of the 
spring until said other element engages said lim 
iting means in the opposite direction. 

11. In a gas-operated well-pumping mecha 
nism, a plunger pump adapted to draw liquid 
from a body of liquid standing in the Well and 
discharge that liquid into the lower end of the 
well tubing, said pump having a cylinder and 
pump plunger, a motor cylinder, a rodless piston 
in said motor cylinder and provided with an 
opening therethrough, a valve carried by said pis 
ton for controlling said opening and having a 
valve rod connected to said plunger, said valve 
being adapted to close said opening on separating 
movement of said piston and plunger, a spring 
between the piston and valve acting in a direction 
to open said valve, means for limiting movement 
of the piston in both directions, means for Sup 
plying gas under pressure to that end of the mo 
tor cylinder adjacent said plunger, said motor 
cylinder having a restricted outlet at its opposite 
end, the net effective areas of said piston and 
valve and the strength of said spring being such 
that when the valve is open the pressure acting 
on the valve effects a stroke of the plunger in one 
direction while the spring holds the valve open 
until the piston engages said limiting means and 
the pressure acting. on the piston and valve when 
the valve is closed effects a stroke of the plunger 
in the opposite direction and produces sufficient 
back pressure at said opposite end of the motor 
cylinder to hold the valve closed until the piston 
engages its liniting means in that direction. 

12. In a gas-operated well-pumping mecha 
nism, a plunger pump adapted to draw liquid 
from a body of liquid standing in the well and 
discharge that liquid into the lower end of the 
well tubing, said pump having a cylinder and 
pump plunger, a motor cylinder, a rodless piston 
in said motor cylinder, and provided with an 
opening therethrough, a valve carried by said pis 
ton for controlling said opening and having a 
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valve rod connected to said plunger, said valve 
being adapted to close said opening on separating 
movement of said piston and plunger, a spring 
between the piston and valve acting in a direction 
to open said Valve, means for limiting movement, 
of the piston in both directions, means for sub-. 
plying gas under pressure to that, end of the no 
tor cylinder adjacent said plunger, said motor 
Cylinder having a restricted outlet at its opposite 
end which communicates with the liquid dis 
charged by the pump at a point in the vicinity of 

75 the pumping mechanism, the net effective areaS 
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of said piston and valve and the strength of Said 
spring being such that when thc valve is open the 
pressure acting on the valve effects a stroke of the 
plunger in one direction while the Spring holds 
the valve open until the piston engages said lin 
iting means and the pressure acting on the pis 
ton and valve when the valve is closed effects a 
stroke of the plunger in the opposite direction and 
produces sufficient back pressure at Said opposite 
end of the motor cylinder to hold the valve closed 
until the piston engages its limiting means in that 
direction. 

13. In a gas-operated well-pumping mecha 
nism, a single-acting plunger pump adapted to 
draw liquid from a body of liquid standing in the 
well and discharge that liquid into the Well tub 
ing, said pump including a cylinder having a 
pumping chamber at one end and a pumping 
plunger in said cylinder, a motor cylinder of 
larger diameter than the pumping cylinder and 
having one end in constant fluid communication 
with the opposite end of the pumping cylinder, a 
rodless piston in said motor cylinder and provid 
ed with an opening therethrough, a valve carried 
by said piston for controlling said opening and 
having a valve rod connected to said plunger, 
said valve being adapted to close said Opening 
on separating movement of Said piston and 
plunger, a spring between the piston and Valve 
acting in a direction to open said Valve, means 
for limiting movement of the piston in both di 
rections, means for supplying gas under preSSure 
to said one end of the motor cylinder, Said motor 
cylinder having a restricted outlet at its opposite 
end, the areas of said valve and piston and 
plunger and the strength of said Spring being 
Such that when the Valve is open the gas preSSure 
acting on the valve and plunger effects a pump 
ing stroke thereof while the Spring holds the Waive 
open until the piston engages said limiting 
means, and the pressure acting On the piston 
and the net effective area of the valve When the 
valve is closed effects a stroke of the plunger in 
the opposite direction and produces sufficient 
back pressure at said Opposite side of the notor 
cylinder to hold the valve closed until the piston 
engages its limiting means in that direction. 

14. In a gas-operated well-pumping mecha 
nism, a single-acting plunger pump adapted to 
draw liquid from a body of liquid standing in the 
well and discharge that liquid into the well tub 
ing, said pump including a cylinder having a 
pumping chamber at one end a pumping plunger 
in Said Cylinder, a motor Cylinder of larger di 
ameter than the pumping cylinder and having 
one end in constant fluid communication. With 
the opposite end of the pumping cylinder, a rod 
less piston in Said motor cylinder and provided 
with an opening therethrough, a valve carried 
by said piston for controlling Said opening and 
having a valve rod connected to said plunger, 
said valve being adapted to close said opening 
on separating movement of said piston and 
plunger, a spring between the piston and valve 
acting in a direction to open said valve, means 
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5 
for limiting movement of the piston in both di 
rections, means for supplying gas under pressure 
to said one end of the motor cylinder, Said motor 
cylinder having a restricted outlet at its opposite 
end which communicates with the liquid dis 
charged by the pump at a point in the vicinity 
of the pumping mechanism, the areas of Said 
valve and piston and plunger and the strength of 
said spring being such that when the valve is open 
the gas pressure acting on the valve and plunger 

12 
effects a pumping stroke thereof while the Spring 
holds the valve open until the piston engages Said 
limiting means, and the pressure acting on the 
piston and the net effective area of the valve When 
the valve is closed effects a stroke of the plunger 
in the opposite direction and produces sufficient 
back pressure at Said Opposite side of the motor 
cylinder to hold the valve closed until the piston 
engages its limiting means in that direction. 

15. In a gas-operated well-pumping mecha 
nism, a plunger pump adapted to draw liquid 
from a body of liquid standing in the well and 
discharge that liquid into the Well tubing, a pump 
operating motor comprising a cylinder and a 
piston therein, said piston being connected to the 
pump plunger, means for Supplying gas under 
pressure to one end of Said cylinder, a restricted 
outlet for the other end of the cylinder, a valve 
for by-passing said piston, said valve being held 
closed during a stroke of the piston toward said 
other end of the cylinder by the back pressure 
developed at said end by the restricted outlet, a 
spring for opening said valve on a drop in said 
back preSSure, and means for closing said valve 
when the piston completes its stroke in the op 
posite direction. 

16. In a gas-operated well-pumping mecha 
nism, a plunger pump adapted to draw liquid 
from a body of liquid standing in the well and 
discharge that liquid into the Well tubing, a 
pump-operating motor comprising a cylinder and 
a piston therein, said piston being connected to 
the pump plunger, means for Supplying gaS 
under pressure to One end of Said cylinder, a re 
Stricted outlet for the other end of the cylinder 
which communicates with the liquid discharged 
by the pump at a point in the vicinity of the 
pumping mechanism in order to supply lift gas 
to the discharged liquid, a valve for by-passing 
said piston, said valve being held closed during a 
Stroke of the piston toward Said other end of the 
cylinder by the back pressure developed at said 
end by the restricted outlet, a spring for opening 
said valve on a drop in Said back pressure, and 
means for closing said valve when the piston 
completes its stroke in the opposite direction. 

17. In a gas-operated Well-pumping mecha 
nism, a single-acting plunger pump adapted to 
draw liquid from a body of liquid standing in the 
well and discharge that liquid into the Well tiub 
ing, said pump including a cylinder having a 
pumping chamber at one end and a pumping 
plunger in said cylinder, a motor cylinder of 
larger diameter than the pumping cylinder and 
having one end in constant fluid communication 
with the opposite end of the pumping cylinder, 
a piston in the motor cylinder, a mechanical con 
nection between the piston and plunger, means 
for supplying gas under pressure to said one end 
of said cylinder, a restricted outlet for the other 
end of the cylinder, a Valve for by-passing said 
piston, said valve being held closed during a 
stroke of the piston to Ward Said other end of the 
cylinder by the back pressure developed at said 
end by the restricted outlet, a spring for opening 
Said valve on a drop in said back pressure, and 
means for closing said Valve When the piston 
completes its stroke in the Opposite direction. 

18. In a gas-operated well-pumping mecha 
nism, a single-acting plunger pump adapted to 
draw liquid from a body of liquid standing in the 
well and discharge that liquid into the well tub 
ing, said pump including a cylinder having a 
pumping chamber at one end and a pumping 

75 plunger in said cylinder, a motor cylinder of 
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larger diameter than the pumping cylinder and 
having one end in constant fluid communicationi 
with the opposite end of the pumping cylinder, 
a piston in the motor cylinder, a mechanical con 
nection between the piston and plunger, means 
for supplying gas under pressure to said One end 
of said cylinder, a restricted outlet for the other 
end of the cylinder which communicates With the 
liquid discharged by the pump at a point in the 
vicinity of the pumping mechanism in order to 
supply lift gas to the discharged liquid, a valve 
for by-passing Said piston, said valve being held 
closed during a stroke of the piston toward said 
other end of the cylinder by the back pressure 
developed at said end by the restricted outlet, a 
spring for opening said valve on a drop in Said 
back pressure, and means for closing Said valve 
when the piston completes its stroke in the Op 
posite direction. 

19. In a gas-operated well-pumping mecha 
nism, a tubular casing constituting an extension 
of the well outflow tubing, a cylindrical housing 
co-axially mounted within and in spaced rela 
tion to said casing and having two spaced trans 
verse walls intermediate its ends, the upper end 
of said housing being adapted to be secured to 
and in axial alignment, with a gas Supply pipe 
located within the well outflow tubing, a cen 
trally located axial opening in the upper trans 
verse wall, an upwardly projecting scale trap Se 
cured in said opening, a gas-operated recipro 
cating motor including a co-axial motor cylinder 
fixed with respect to and below the lower trans 
verse wall in spaced relation to the cylindrical 
housing, said lower transverse Wall having a pas 
sage for flow of gas from the space between the 
transverse walls into the space between the mo 
tor cylinder and the housing, a gas inlet port for 
sald motor communicating with the Space be 
tween the cylinder and housing, valve means in 
the space between said transverse walls and Op 
erable in response to a predetermined pressure 
on the outside of said housing for opening com 
munication between said gas supply opening in 
the upper transverse wall and the space between 45 2,356,423 
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14 
the housing and casing, and a plunger pump se 
cured to and depending from said housing and 
adapted to be operated by said motor to draw 
liquid from the well and discharge it into the 
space between the housing and casing. 

20. In a gas-operated well-pumping mecha 
nism adapted to be carried by a gas supply pipe 
and inserted with said pipe into the outflow tub 
ing of the well while such tubing is in place, a 
cylindrical housing adapted to be secured to the 
lower end of the gas Supply pipe and being of 
slightly less outside diameter than the inside 
diameter of the outflow tubing, a transverse Wall 
in said housing, a reciprocating gas-operated 
motor having a cylinder Secured to the lower side 
of said wall and extending downwardly there 
from in spaced relation to the housing, means 
for supplying gas to said motor including a gas 
flow passage connecting the space above the 
transverse wall with the Space between the cyl 
inder and the housing and an inlet port for the 
lower end of the motor cylinder communicating 
With the space between the cylinder and hous 
ing, a plunger pump depending from and fixed 
to said housing and having an inlet communicat 
ing with the well space exteriorly of the outflow 
tubing, and an outlet communicating with the 
space between the housing and tubing, and 
means effective to close the lower end of the tub 
ing when the pumping mechanism is placed in 
position. 

CHARLES. M. O'LEARY. 
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