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This invention relates to deep well pumps 
and an object, in general, is to improve the 
construction and operation of this class of 
pumps. 

5 More particularly, the invention relates to 
that type of pump that is operated by a motor 
means which, in this instance, is of the fluid 
pressure operated type. 
Another important object is to efecta con 

l0 tinuous flow of liquid from the well so as to 
minimize any tendency to Sanding-up of 
the pump and so as to minimize power re 
uirements in operating the pump, since 

there is no inertia of a stationary column of 
15 liquid to overcome during the pumping cycle. 

Another object is the evenness of power re 
quirements in operating the pump through 
out the pumping cycle. 
Another object is ease with which the 

20 pump may be freed from clogging sand in 
event of the pump not being operated for a 
period of time and thus permitting sand to 
settle in the pump so as to cause what is com 
monly termed “sanding-up'. 
Another important object is to provide a 

construction that will utilize tubular mem 
bers of standard dimensions so that many 
parts of the pump can be manufactured from 
cold rolled members produced by manufac 

30 turers thereof and carried in stock for many 
SeS. 
Other objects and advantages will appear 

in the subjoined detailled description. 
The accompanying drawings illustrate the 

85 invention: 
Figure 1 is an elevation, partly in section, 

of a rodless pump constructed in accordance 
with the provisions of this invention. The 
pump is shown as being shorter in proportion 
to its diameter than would be customarily 
employed in practice, in order to contract the 
view. 

Figures 2,3,4,5,6 and 7 are enlarged longi 
45 tudinal sections of different portions of the 

pump shown in Fig.1, the views taken in suc 
cession representing different successive por 
tions from the upper end of the pump to the 
lower end. 

Figures 8, 9 and 10 are horizontal sections 

25 

50 

on the lines indicated by 8-8, 9-9 and 
10 10, respectively, Fig. 2. 

Figure 11 is a horizontal section on the line. 
indicated by 11-11, Fig. 5. 

Figures 12, 13 and 14 are horizontal sec 
tions on the lines indicated by 12-12, 13-13, 
1414, respectively, Fig. 6. 

Figure 15 is a horizontal section on the line 
indicated by 15-15, Fig. 7. 

Figure 16 is a horizontal section on the 
line indicated by 16-16, Fig. 4. 

Figure 17 is a diagrammatic view illus 
trating the differential pressure areas of the 
pump. 

Referring to the drawings, the valved hol 
low or tubular plunger of the pump is indi 
cated at 20, and the valved working barrel, in 
which said plunger operates, at 21. It is to be 
understood that any suitable type of valved 
working barrel and valved plunger may be 
employed, but the type disclosed in the draw 
ings and now to be described in detail, has 
particular advantages which will be men 
tioned hereinafter. 

Into the lower end of the working barrel 21 
is threaded a tubular valve body 22 which is 
provided near its upper end with an internal 
annular beveled seat 23 against which seats 
a valve closure 24 which, in this instance, is 
in the form of a plug. It will be noted that 
the valve 24 closes upwardly on the seat 23 
and opens downwardly. Opening movement 
of the closure 24 is restricted by a stop 25 
which, in this instance, is in the form of a 
bar or pin that extends across the bore of the 
body 22 and has its opposite ends anchored 
in said body. In this instance the working 
barrel is constructed in sections which are 
held assembled by reason of a lower section 
26 being screw-threaded into the lower end 
of a tubular jacket section 27 and the upper 
section 28 being screw-threaded into the 
upper end of said jacket section 27. The 
pump is closed at its lower end by a hemi 
spherical cap 29 which is screwed onto the 
lower end of the section 26. 
The working barrel 21 is spaced from the 

jacket 2 to form an annular passage 30 into 
which liquid may flow from the cap 29, 
through one or more vertical passages 31 in 100 
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65 tion 43 is screwed onto a coupling 46 that 

2 

the section 26. The body 22 projects below 
the lower end of the section 26 into the cap 29 
andis provided with one or morehorizontally 
opening ports 32 so that the liquid can freely 
flow into the interior of the cap 29 from the 
valve body 22. 
The valve body 22 and closure 24 together 

constitute the foot or standing valve, and it 
will be noted that the construction of said 
valve permits the lower end of the plunger to 
approach within a relative minute distance 

the seat 23 so that when the plunger de 
scends practically all of the liquid in the 
working barrel below said plunger will be 
forced from said working barrel. 
The plunger is provided at its lower end 

with a valve seat 33 against which closes a 
valve closure member 34 which, in this in 
stance, is in the form of a cone-shaped plug 
adapted to fit the seat. The closure 34 is 
provided with a stem 35 which works in a 
guide 36. It will be noted that the valve 
closure 34 closes upwardly onto its seat and 
opens downwardly. Opening movement of 
the closure 34 is restricted by a shoulder 37 
on the stem 35 coming into engagement with 
the upper face of the guide 36. Liquid enters 
the pump through one or more ports 88 in the 
barrel section 28, said ports 88 preferably 
extending aslant downwardly and inwardly 
so that any gas tending to escape between the 
working barrel and the plunger, on the down 
stroke of said plunger, will readily, flow 
through the ports 38 into the body of oil that 
is outside of the pump, so that said gas will 
not interfere with the operation of the pump. 
A suitable operating means is provided for 

the plunger 20 and said means, in this in 
stance, is in the form of a motor, indicated in 
general by the character 39, and the motor, 
in this instance, is operated by fluid pressure 
as, for example, by liquid that is forced from 
the surface of the earth into the pump by an 
other pump, not shown, at the surface. 
Oilis a very suitable medium for operat 

ing the motor which is constructed as follows: 
There is a cylinder 40 which, in this instance, 
is of sectional construction and the sections 
are held assembled by reason of the lower Sec 
tion 41 being screwed into an intermediate 
tubular member 42 and the upper section 46 
being screwed into the upper end of said 
member 42. A tubular jacket 43 surrounds 
the tubular member 42 and is spaced there 
from to form an annular passage 44. The 
tubular member 42 is spaced from the cylin 
der 40 to form an annular passage 45 for 
liquid. The lower end of the passage 45 com 
municates with the bore of the pump barrel 
through a port or ports 451. 
The lower end of the jacket section 43 is 

screwed onto the upper end of the barrel sec 
tion 28 and the upper end of said jacket sec 
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connects the jacket section 43 to a jacket sec 
tion 82. 
The outside diameter of the barrei section 

41 is less than the inside diameter of the jack 
et 43 so as to form an annular space 4 which 
communicates the passage 44 with an annular 
passage 48 that exists between the jacket 43 
and a tubular guide 49 for the stem 50 that 
connects the plunger with a motor piston 51. 
In this instance the stem guide 49 is of section 
alconstruction and the sections are held tight 
ly ???????! one another by reason of the upper guide section engaging the lower cylinder sec 
tion 41 and the lower guide section engaging 
the upper barrel section 28. The lower end of 
the passage 48 communicates with the upper 
end of the passage 30 through a vertical port 
or ports 481 in the barrel section 28. The 
ports 481 are staggered with respect to the 
ports 38 so as to avoid cutting into said ports 
38. The stem 50 comprises a relatively lon 
or tubular section 52, a member 53 screwe 
into the lower end of the member 52, and a 
member 54 screwed into the upper end of 
said member 52. The lower end of the stem 
member 53 terminates in a head 55 that is 
confined between internal shoulders 56, 57 in 
the plunger. The diameter of the head 55 is 
slightly less than the inside diameter of the 
plunger at that point so that self-alining of 
the plunger within the working barrel can 
readily take place irrespective of whether or 
not the stem is alined with the plunger. In 
other words, the head 55 and shoulders 56, 57 
constitute a loose connection between the 
plunger and the stem so that the self-alining 
can take place. The head 55 is flattened on 
its sides so as to permit liquid to flow past said 
head within the plunger. 
The stem member 54 connects with the pis 

ton 51 by reason of said member 54 terminat 
ing at its upper end in a head 58 which is 
confined between shoulders 59 and 60 pro 
vided in the piston. The piston is provided 
with a chamber 61 in which is a coil spring 
62 that surrounds a tubular spring guide 63 
between a lower spring seat 64 and an upper 
spring seat 65. 
The spring seat 64 rests upon a hollow mem 

ber 66 which forms the shoulder 59. 
spring seat 65 is tubular and surrounds a 
stem section 67 which is threaded into or 
otherwise secured at its lower end to the 
spring seat 64. Thus relative motion may 
take place between the spring seats 64, 65 for 
compression and expansion of the spring. 
The spring seat 65 is flattened on its sides to 
permit of the power fluid passing it. 
The stem section 67, in this case a rod, is 

in telescopic relation with another stem sec 
tion 68 which, in this instance, is of tubular 
construction and is provided at intervals sub 
stantially throughout its length with ports 
69. Near its upper end the stem section 67 is 
provided with an annular shoulder 70 adapt 
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ed to engage an annular shoulder 71 within 
the lower end of the stem section 68 when the 
piston moves to the lower end of the stroke 
so as to pull downwardly the stem section 
68, to thus operate the power fluid control 
valve 72 which is srewed on or otherwise se 
cured to the upper end of said stem section 68. 
The valve is of the slide type and is 

provided in its periphery with an annular 
passage 73 adapted, when in its lower posi 
tion, to communicate at its upper end with 
a port or ports 74 in a valve body 75 pro 
vided with a bore 76 in which the valve 72 
slides. When in this position, the lower end 
of the passage 73 communicates with an en 
larged bore portion 77 in the valve body 75. 
When said valve is in its uppermost position, 
the upper end of the passage 73 registers with 
a port or ports 18 extending horizontally in 
the valve body 75 and, in this upper position 
of the valve 72, said valve cuts of communi 
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cation between the passage 73 and the cham 
ber 77, and the lower end of the passage 3 
registers with the ports 74. The valve body 
75 is provided with a vertical port or ports 
79 which communicate at their lower ends 
with the chamber 77 and at their upper ends 
with a bore 80 of a coupling member 81 that 
is screwed into the upper end of a jacket sec 
tion 82, the lower end of which is screwed 
onto the upper end of the cylinder section 46. 
The ports 79 are in staggered relation to the 
ports 74,78 so as to miss the latter mentioned 
ports. The coupling member 81 is provided 
with a vertical port or ports 83 which com 
municate at their upper ends with an en 
larged bore portion 84 of the coupling mem 
ber 81 and which communicate at their lower 
ends with an annular passage 85, that exists 
between the valve body 75 and the jacket 
section 82 and that communicates with the 
passage 88. ? ? 
This extension 95 is spaced from the stem 

section 68 to form an annular passage 96 with 
which the ports 69 communicate and the up 
per portion of the extension 95 is provided 
with ports 97 to permit of liquid flowing in 
and out of the cylinder above the piston on 
the down and up strokes, respectively, of said 
piston. {:M. 
The piston is provided at its inner face 

with spaced, beveled, annular shoulders 98, 
99, the upper shoulder 98 adapted, when the 
piston ascends, to force the detents 93 in 
wardly so as to engage the shoulder 91, thus 
locking the valve stem against upward move 
ment. On the down stroke of the piston the 
shoulder 99 is adapted to thrust the detents 
93 inwardly so as to engage the shoulder 92 
to prevent downward movement of the valve 
72. The shoulder 98 is near the upper end 
of the piston and shoulder 99 is below the 
middle of said piston and is formed by the 
upper end wall of an annular, internal recess 
99i in the piston. It will be noted that, 
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when the piston is driven downwardly so that 
the shoulder 99 forces the detents 93 into lock 
ing position, said detents will be maintained 
in the locking positions by the inner face of 
the piston until the shoulder 98 passes below 
the level of the detents. The shoulder 98 is 
formed by the end wall of an internal, an 
nular recess 992 in the upper end of the pis 
ton, which recess permits the detents to move 
outwardly to unlocking position. 
The ports 78 communicate the passage 85 

with the bore 76 of the valve body 75. 
The outer ends of the ports 74 communi 

cate with an annular passage 86 that exists 
between the valve body 75 and an upward ex 
tension 87 of the jacket coupling 46, into 
which said extension is screwed. The lower 
end of the annular passage 85 communicates 
through a vertical port or ports 88 in the 
coupling 46 with kë annular passage 44. 
The lower end of the annular passage 86.com 
municates with the annular passage 45 
through an annular passage 89that exists 
}??tween the coupling 46 and the valve body 
The valve stem section 68, in this instance, 

comprises members of different outside di 
ameters, and a means is provided for locking 
the lower one of said members 90 in two dif 
ferent positions to the extension 95, said lock- 93 
ing means being releasable by movement of 
the piston. 

This locking means, in this instance, is 
constructed as follows: The member 90 is 
provided with upper and lower external an- 100 
nular beveled shoulders 91, 92. Adapted to 
selectively engage the shoulders 91, 92 is a 
ball detent or detents 93 which are carried 
in openings 94 in the tubular downward ex 
tension 95 of the valve body 75 that consti- 105 
tutes the upper head for the cylinder. 

Likewise, as the piston is driven upward 
? the inner face of the piston maintains the 
etents 93 in locking position until the recess 

991 registers with the detents 93, whereupon 110 
said detents are free to move outwardly into 
unlocking position. The spacing of the 
shoulders 98, 99 is sufficient to permit of full 
stroke of the piston. y 
The member 90 is provided with one or 15 

more ports 100 to permit of influx and efflux 
of liquid beneath the piston when the piston 
moves up and down, respectively. The stem 
section 90 is provided near its lower end with 
a shoulder 101 adapted to engage an abut- 125 
ment 102 formed, in this instance, by the 
lower end of the extension 95 so as to limit 
upward movement of the valve 72. Said 
shoulder 101 is in engagement with the abut 
ment 102 when the shoulder 92 is in register 125 
with the detents 93. Downward movement 
of the valves 72 is limited by an external, an 
nular shoulder 103 on the stem section 90 en 
? an internal, annular abutment 104 on 
e extension 95. The shoulder 103 engages 130 
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10,41 comprises three tubular members, an outer 
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the abutment 104 when the shoulder 91 is in 
register with the detents 93. 
The spring seat 65 is provided with an ex 

ternal annular shoulder 105 adapted to be 
Jengaged by an internal, annular shoulder 106 
of the piston, when the piston descends, to 
effect compression of the spring 62 after the 
shoulders 70, 71 engage. 
In this instance, the pump barrel section 

member 107 which is screwed into the lower 
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member 109. 

end of the member 42, a member 108 which 
is screwed into the member 107, and a mem 
ber 109 that is screwed into the member 108. 
The member 107 and, for a distance, the 
member 108, are spaced from a portion of 
the member 109 to form an annular passage 
110 which communicates the lower end of the 
cylinder bore with a vertical duct 111 in the 

The lower end of the duct 111 
communicates with a valve chamber 112 pro 
vided with a ball check valve 113 that closes 
downwardly onto a seat 114 at the upper end 
of a port 115 that communicates at its lower 
end with the passage 48. 
The bore portion 84 of the coupling mem 

ber 81 is threaded at 116 so that tubing can be 
readily connected with said coupling mem 
ber though it is to be understood that, by 
suitably packing the space between the pump 
jacket and the well casing, not shown, the 
casing itself may be utilized for conducting 
the pumped fluid out of the well, in which 
event the tubing will not be employed. 
The reduced bore portion 117 of the cou 

pling member 81 is threaded for connection 
with pump tubing or with "macaroni', 
which is the term ordinarily employed for 
designating the small tubing used, in some 
instances, for conducting the power fluid 
to the pump from the surface of the earth. 
The coupling member 81 is provided with a 
valve seat 118 on which is adapted to close 
a ball valve 119 to ordinarily prevent the 
power fluid entering the bore of the valve 
body 75. 
From the foregoing, it will be seen that the 

cylinder and pump barrel are connected to 
gether, with the pump barrel lowermost and 
that outside thereof and concentric there 
with is a jacket and that between the jacket 
and the cylinder and concentric therewith 
and spaced therefrom, is the tubular mem 
ber 42 so as to form an annular passageway, 
the upper portion of which lies between the 
member 42 and the jacket, the intermediate 
portion between the stem guide, 49 and the 
jacket, and the lower portion between the 
pump barrel and the jacket and, furthers 
more, it is seen that the stem of the valve 72 
comprises sections in shiftable relation to 
one another, the one connected with the valve 
72 and the other adapted to be engaged by 
the piston on its up stroke to compress the 
spring, and that said stem sections are pro 
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vided with the shoulders 70, 71 adapted to 
engage on the down stroke of the piston to 
compress the spring. 
The invention above described operates as 

follows: In the ordinary operation of the 
pump, the fluid under pressure, as for ex 
ample, clean oil, will be forced down the 
macaroni, or other tubing, 120 and, assumin 
that the valve 72 is in its upper position an 
is locked in said position by reason of the de 
tents 93 engaging the shoulder 92, the power 
fluid will flow through the ports 79 into the 
chamber 77 and past the lower end of the 
valve 72 into the upper end of the passage 
96 and through the ports 69 into the bore of 
the upper stem section 68 and through the 
ports 97, thus moving said piston on its 
down stroke. As the piston starts down, 
the shoulder 99 forces the detents 93 inward 
ly into locking position against the shoulder 
92, thus to prevent the valve 72 from drop 
ping after the piston has descended a sufi 
cient distance to permit of full expansion of 
the spring 62. The oil or other liquid being 
pumped, while the piston moves downward. 
ly, will enter the ports 38 from the well and 
flow into the hollow plunger. At initiation 
of the down stroke of the plunger, by down 
ward movement of the piston, the valve 34 
will be closed by differential pressure, thus 
forcing the oil beneath the plunger within 
the lower portion or suction chamber of the 
pump barrel past the valve closure 24, thence 
through the ports 32 into the cap 29, thence 
upwardly through the ports 31 into the pas 
sage 30, thence through the ports 481 into the 
passage 48, thence through the passage 47 
into the passage 44, and thence into the pas 
sage 85. 

During the down stroke of the piston and 
plunger, the power fluid that is within the 
cylinder below the lower end of the piston 
will be forced through the ports 451 into the 
passage 45 and will pass upwardly through 
said passage, thence through the passage 89, 
thence through the passage 86, thence 
through the ports 74 into the valve passage 
73, and thence through the ports 78 into the 
passage 85, where it mixes with the pumped 
fluid that has entered said passage from the 
ports 88. The mixed pumped and power 
fluids will then flow upwardly through the 
ports 83 into the larger bore portion of 
the coupling member 84, thence upwardly 
through the pump tubing 121, if such tubing 
is employed for this purpose, or otherwise, 
upwardly through the well casing to the Sur 
face of the earth. 
When the lower end of the piston reaches 

a point about three inches above the lower 
end of the cylinder, the shoulders 70, 71 will 
engage, thus holding the lower spring seat 
stationary. Then the shoulders 105, 106 en 
gage upon further downward motion of the 
piston, thus compressing the Spring 62 be 
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tween the spring seats 64, 65. After the 
spring has been compressed, further down 
ward movement of the piston will bring the 
shoulder 92 opposite the recess 992, where 
upon the shoulder 92 will thrust the detents 
93 outwardly and thus permit the spring 62 
to move the valve 72 into its lower position, 
thus shutting off the power fluid from the 
passage 96, whereupon the piston and plunger 
come to rest. - 
The valve 72 now being in the position 

shown in the drawings, the power fluid passes 
from the chamber 77 through the passage 78, 
thence through the ports 74 into the passage 
86, thence through the passage 89, and thence 
through the passage 45, thence through the 
ports 451 into the lower end of the cylinder 
so as to produce upward pressure on the lower 
end of the piston which, accordingly, is driv 
en upwardly, carrying with it the pump 
plunger. As the plunger ascends it tends 
to produce a partial vacuum within the pump 
barrel below the valve 34, thus closing the 
valve 24 and opening the valve 34, thereby 
admitting to the pump barrel below the valve 
34 the oil that has entered the plunger 
through the ports 38. As the piston ascends, 
the power fluid above the piston will be forced 
through the ports 97 into the passage 96, 
thence ????ü??????? the ports 69 into the stem of 
the valve and, also, through the ports 100 
into the hollow stem. From the stem the 
fluid passes through some of the ports 69 
into ????? passage 96 and from said passage 
96 back into the stem through other of the 
ports 69; thence through the valve 72 into the 
upper bore portion of the valve body 5, 
thence laterally through the ports 78 into the 
passage 85, thence through the ports 83, and 
on out of the well through the RE tubing 
or casing, as the case may be. As the piston 
ascends, when it reaches within, for example, 
three inches of the upper end of its stroke, 
the spring seat 65 engages the lower end of 
the stem section 68, thereby compressing the 
spring 62. 
After compression of the spring, further 

upward movement of the piston will bring 
the piston recess 991 to register with the 
shoulder 91 and, accordingly, the expansive 
force of the spring will move the valve stem 
upwardly until the shoulder 92 is alined with 
the detents 93, the valve 72 in this upper 
position shutting off the power fluid from 
tha ports 74 and this completes one cycle of 
the pump. The cycle will then be repeated 
as long as the power fluid is supplied to the 
pump. 
Should the pump, for any reason, be per 

mitted to stop its operation and, in such event, 
should packing of the sand within the pump 
prevent starting of the pump, by supplying 
the power fluid in the manner hereinbefore 
described, the power fluid will be supplied to 
the pump in a reverse direction, that is to say, 

5 

through the pump ??? or casing, as the 
case may be. Assuming that when the pump 
stopped, the valve.2 was inits lower position, 
the power fluid will then take the course here 
inbefore described for the pumped liquid un 
til said power fluid discharges into the pas 
sage 48. From this passage the power fluid 
will pass through the port 115 past the valve 

O 

113 into the valve chamber 112, thence 
through the port 111, thence through the pas 
sage 110 into the bore of the cylinder beneath 
the piston, thus tending to drive the piston 
upwardly if it is not at the upper end of its 
stroke. 
While the piston is moving upward the flow 

75 

80 
of the power fluid thereabove is in a reverse 
direction to that which it has for causin 
down stroke of the piston, as in the norma 
operation of the pump as described above. If 
the pump mechanism fails to respond quick 
ly, when the power fluid is thus supplied in 
a reverse direction, the direction of the power 
fluid will again be reversed by supplying it to 
the tubing 120 and this alternate method of 
supplying the operating fluid will be repeated 
as often as necessary to loosen the packed 
sand or mud in the pump sufficient to permit 
normal operation of the pump, as hereinbe 
fore described. Cleansing of the pump in 
this manner results because even a short recip 
rocatory movement of the piston will permit 
of sufficient movement of the fluid to take 
place to effect washing of the sand or mud out 
of the pumping mechanism. 
The producing assembly, or, in other words, 

the pump barrel with its foot valve and the 
plunger with its valve, differs in every re 
spect from the conventional types of well suc 
tion pumps operated by sucker rods, as is the 
prevalent practice in the oil fields. In the 
conventional pump the plunger is provided 
with a discharge traveling valve positioned 
at either the upper or lower end thereof and 
at the lower end of the pump barrel is a 
standing valve. As the sucker rods are drawn 
upward to elevate the plunger, the fluidis dis 
placed above said plunger, causing the 
P???ped fluid to flow out at the mouth of the 
We 

As the plunger moves upwardly, that por 
tion of the barrel below the plungerbe 
comes a low pressure chamber which receives 
a charge of fluid from the well through the 
standing valve. Since all oil produced from 
oil wells contains a quantity of gas which 
vaporizes under a decreased pressure, or agi 
tation, the suction chamber of the old type of 
oil well pump, generally, is not entirely filled 
with oil but contains gas as well, the pressure 
of which varies directly with the pressure of 
the hydrostatic head in the well casing, since 
the rock pressure is the force that fills the 
suction chamber. As the plunger moves 
downward, the standing valve closes and the 
gas in the suction chamber is compressed by 
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the weight of the sucker rod string, until pres 
sure of the fluid in the suction chamber is 
slightly greater than the pressure of the oil 
in the pump tubing that carries the pumped 
oil to the surface. When such pressure is 
reached in the suction chamber, the travel 
ing valve opens and the downwardly mov 
ing plunger displaces the gas and oil up 
wardly. When the plunger again starts up, 
the traveling valve closes downward and the 
compressed fluid from the suction chamber 
is then a part of the fluid column in the pump 
tubing above the plunger. This compression 
of the gasified fluid in the suction chamber at 
each down stroke of the :: represents 
an appreciable loss in the capacity of the 
pump and in the power that operates said 
purnp. 
Another major loss that occurs in such 

sucker rod operated pumps at present in use, 
is due to what is generally known as “gas 
locking', the suction chamber. Various types 
of oil and gas separators or gas anchors are 
employed with the pumps in an effort to com 
bat this objectionable condition. The func 
tion of the gas anchor is to separate the free 
gas from the oil before the oil enters the suc 
tion chamber of the pump. The performance 
of the gas anchor is quite satisfactory inso 
far as its action on free gas is concerned, but 
the gas anchor, being attached to the lower 
end of the pump and, accordingly, subjected 
to the pressure existing in the well, cannot rid 
the pump of that gas which separates from 
the oil after entering the suction chamber 
under lowered pressure conditions within 
said chamber, or that gas which is freed from 
the oil through agitation. 
Assuming, for example, that in the old 

type of pump there is a clearance of .002 of 
an inch between the plunger and the pump 
barrel, on the up stroke, the oil seal between 
the plunger and pump barrel must withstand 
the hydrostatic pressure of the entire column 
of fluid being lifted by the plunger through 
the pump tubing, which pressure, for ex 
ample, in a well having a depth of 5,000 feet, 
reaches approximately 2,000 pounds per 
square inch. 
The oil in the clearance space serves as 

an impervious seai and a lubricant for the 
upward moving plunger, provided that the 
agitative movement of the plunger does not 
release any gas within the oil that forms the 
seal. However, release of the gas from the 
seal usually results, and as the gas is re 
leased, the pressure above the plunger pre 
vents upward movement of the gas and, ac 
cordingly, the gas in the seal flows down 
wardly as the plunger moves upward, result 
ing in the suction chamber receiving a volume 
of high pressure gas which tends to hold the 
standing valve closed, thus effecting what is 
commonly known as a "gas-lock'. This gas 
lock cannot occur when using the hereinbefore 

emptied of the fluid being pumpe 
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described plunger and working barrel for 
the reason that the traveling valve of the 
plunger opens downward as the plunger 
ascends and closes upward as the plunger 
descends, and the pumped fluid is discharged 
from the working barrel through the stand 
ing valye by the pressure applied downward 
ly by the plunger and, said standing valve, 
while the plunger is on its up stroke, is re. 
tained in a closed position by the hydrostatic 
head of the fluid in the well, which hydro 
static head is against the underface of the standing yalve. Accordingly, on the up 
stroke of the plunger, there is a low pressure 
area existing in the suction chamber below 
the plunger which causes the fluid from the 
Well to flow downwardly through the ports 
88, through the plunger and out through the 
traveling valve 34 into the suction chamber. 
If it be assumed that the hereinbefore de 

scribed valved pump. barrel, and valved 
plunger of this invention are installed in a 
well at a depth of 5,000 feet with a plunger 
clearance of .002 of an inch, the plunger 
being down, the power fluid is applied to the 
under side of the piston, thus driving the 
plunger on its up stroke. This causes a low 
pressure area to exist in the suction chamber 
between the plunger and the closed standin 
valve. Accordingly, there will be a flow o 
oil through the ports 38, into the plunger 
and past the valve 34 into the suction cham 
ber. Any free gas contained in the suction 
chamber seeks, naturally, the upper end of 
the chamber immediately under the plunger 
and, as additional pressure is produced on 
said gas by the next downward movement 
of the plunger, any slippage of fluid that 
might occur between the plunger and the 
working barrel would result inflow of said 
fluid from said suction chamber, past the 
plunger, and upwardly and out through the 
ports 38 into the well casing. When the 
plunger reaches the lower end of its down 
stroke, it will be noted that the lower end 
of said plunger can approach, approximate 
ly, within of an inch of the standing valve 
so that the suction chamber is ?????. and there 
is no dead space for the accumulation of high 
pressure gas as results in the older forms 
of pump which employ a standing valve that 
works within a cage. 

There is thus avoided any resistance to 
inflow of the liquid to the suction chamber 
on the suction stroke of the pump, due to 
compressed gas as occurs in the older types 
of pump. In the older type of pump men 
tioned above, the valve cage occupies from 
four to eight inches of space within the suc 
tion chamber of the pump, thus permitting 
gas to be compressed by the plunger within 
said space. This compressed gas exercises 
pressure on the standing valve ball until the 
plunger has ascended to a point that permits 

To 

s 

90 

00 

05 

10 

s 

20 

25 

30 





S 1,887,786 

fluid pressure to the opposed pressure faces 
of the piston and to alternately exhaust the 
pressure fluid from opposite ends of the cyl 
inder into said passage, the ratio of the area 

5 of one of said pressure faces to the sum of 
the areas of the other of said pressure faces 
and of the pumping pressure face of the 
plunger and its valve being approximately 
the same as the ratio of the area of said other 

10 pressure face of the piston to the first men 
tioned area. 
Signed at Los Angeles, California, this 

27th day of January, 1930. 
BERNARD H. SCOTT. 
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