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3 Claims. (C. 103-79) 

This invention relates to a novel top standing valve for 
attachment to a conventional stationary tube-type subsur 
face pump, and more particularly to an oil well pump, 
and wherein the top standing valve forms a complete unit 
which is assembled with and as an attachment to an 
insert pump, which pump constitutes a complete pump 
unit separate and apart from the stationary tube. 
More particularly, it is an aim of the invention to pro 

vide a top standing valve wherein no part of the sta 
tionary pump valve or tube forms any part of the valve 
so that the complete valve is run and pulled with the 
pump and without pulling any part of the stationary tubing. 
Another object of the invention is to provide a valve 

which is supported by and has a fluid seal on the pull 
rod and which constitutes one movable unit which is as 
sisted in opening and closing by the frictional engagement 
of its fluid seal with the pump rod. 
The primary object of the present invention is to pro 

vide a top standing valve to eliminate the common cause 
of failure of a subsurface oil field pump to operate, known 
as "gas locking,” and which eliminates this operational 
failure by shutting off the pressure of the fluid column 
in the pump tubing from the traveling valve on the down 
stroke of the pump. 

In conventional types of subsurface oil field pumps, 
the fluid head pressure in the tubing string is held by the 
traveling valve on the upstroke of the pump and by the 
lower standing valve on the downstroke thereof. The 
downstroke of the traveling valve builds up pressure on 
the fluid between the traveling valve and standing valve 
which causes the traveling valve to open to allow fluid to 
pass to above the traveling valve. However, in a well 
producing both oil and gas, the chamber between the 
traveling valve and standing valve frequently fills with 
gas and due to the compressibility of gas, the downstroke 
of the traveling valve may not build up sufficient pressure 
in the chamber below said valve to equal the pressure of 
the fluid column above the valve resulting in the traveling 
valve remaining closed during its downstroke, so that the 
gas between the standing valve and traveling valve merely 
compresses and expands with each stroke of the pump, 
producing the operational failure of the pump known as 
"gas locking.' This condition may remedy itself after 
a short time or may continue indefinitely. 

Accordingly, it is the primary object of applicant's top 
standing valve to provide a device which will eliminate 
"gas locking' by excluding the pressure of the fluid column 
from the traveling valve on the downstroke of the pump, 
allowing the gas or oil between the valves to pass upwardly 
through the traveling valve at a very low pressure or at 
even a negative pressure. The gas or oil thus passed to 
above the traveling valve on its downstroke will be forced 
to above the top standing valve on the upstroke of the 
traveling valve, as a sufficient amount of fluid remains 
in the chamber between the top standing valve and travel 
ing valve after each upstroke of the traveling valve to fill 
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the space between these valves so that an amount of fluid 
will move upwardly past the top standing valve on each 
upstroke thereof equal to the amount passing the traveling 
valve on its previous downstroke. 

Various other objects and advantages of the invention 
will hereinafter become more fully apparent from the fol 
lowing description of the drawing, illustrating a presently 
preferred embodiment thereof, and wherein: 

Figure 1 is a vertical sectional view, partly in side ele 
vation, showing a conventional stationary tube-type sub 
surface oil well pump with the top standing valve applied 
thereto; 

Figure 2 is an enlarged fragmentary vertical sectional 
view taken substantially along a plane as indicated by the 
line 2-2 of Figure 1, and 

Figure 3 is a cross sectional view of the top standing 
valve taken substantially along a plane as indicated by 
the line 3-3 of Figure 2. 

Referring more specifically to the drawing, for the 
purpose of illustrating a preferred application and use of 
the top standing valve unit, designated generally 5 and 
comprising the invention, a portion of a well tubing is 
illustrated at 6 in Figure 1 in which a stationary pump 
tube or barrel 7 is shown positioned. The pump tubing 
7 is provided with a conventional standing valve 8 at its 
lower end, hereinafter referred to as a "lower” or "bot 
tom' standing valve to distinguish it from the standing 
valve of the invention forming a part of the unit 5. A 
conventional part of the pump also includes a pull rod 9 
which is reciprocated in any suitable manner and which 
has a lower end extending into the pump tube 7. The 
upper end of the cage of a conventional traveling valve 
10 is detachably connected to the lower end of the pull 
rod 9 and is supported thereby for reciprocating move 
ment in the pump tube 7. The pull rod 9 is preferably 
chrome plated. The parts 6 to 10 are all of conventional 
construction, 
The top standing valve unit 5 replaces the usual guide 

or bushing which is secured to the upper portion of the 
ump barrel 7 and by means of which the pull rod 9 is 

guided. The unit 5 includes an adaptor bushing 11 hav 
ing an internally enlarged internally threaded lower end 
12 which is threadedly connected to the externally 
threaded upper end 13 of the pump barrel 7 and which 
fits therein, as best illustrated in Figure 2. It will thus 
be seen that the adaptor bushing 1 is of larger external 
diameter than the pump barrel 7 and of approximately 
the same internal diameter. The bushing 11 has an 
externally restricted externally threaded upper end 14 to 
which the internally threaded lower end 15 of a valve 
cage 6 of the unit 5 is threadedly connected. The 
interior diameter of the cage 16 is somewhat larger than 
the bore of the adaptor bushing 1 and said cage is 
provided with an internal projection 17 which is pref 
erably annular and the internal diameter of which is pref 
erably approximately equal to the bore diameter of the 
bushing i. A ring shaped valve seat 18 fits snugly 
into the upper portion of the bushing 11 and is pro 
vided intermediate of its top and bottom edges with an 
external enlargement or fange 9 which rests upon the 
upper end 14 of the bushing and is disposed within 
the cage 6 below its internal enlargement 17. The 
upper portion of the valve seat 8 fits snugly within the 
internal enlargement 7 and said enlargement is disposed 
above and bears on the valve seat flange 9 to thus 
detachably secure the valve seat between the adaptor 
bushing 1; and cage 16. The valve seat 18 has a rela 
tively large bore 20 through which the pull rod 9 extends 
and having ample clearance around said pull rod for 
the passing of the fluid being pumped through the valve 
seat. It will be obvious that the valve seat 18 is applied 
to the upper end of the bushing 11 before the lower end 
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15 of the valve cage is attached to the bushing por 
tion 14. The valve cage 6 is provided with an up 
wardly tapered upper end or head 21 having a central 
bore 22 extending therethrough which opens outwardly 
of the upper end thereof and into a chamber 23 of the 
cage 16. The wall of the cage 6 is provided with a 
plurality of elongated longitudinally extending openings 
24 which are circumferentially spaced relatively to one 
another and which have upper portions extending into the 
tapered head 21. 
A disk 25, forming the valve of the unit 5, is provided 

with a central opening 26 through which the pull rod 
9 slidably extends. The valve 25 is provided with an 
upstanding annular fange 27 which is internally thréaded 
as seen at 28 and the internal diameter of which is 
substantially larger than the opening 26. The flange 27 
is disposed concentrically around the opening 26. The 
diameter of the valve 25 is larger than the diameter of 
the valve seat bore 20 but substantially smaller than 
the internal diameter of the valve cage chamber 23. : 
The diameter of said valve 25 preferably being approxi 
mately equal to the external diameter of the valve seat 
18 or the bore of the adaptor bushing 11. 
A tubular jacket 29, preferaby formed of steel, is pro 

vided with an externally threaded lower end 30 which 
is threadedly secured in the flange 27. The jacket 29 
extends upwardly from the valve 25 loosely through the 
bore 22 of the cage 16 and fits loosely around a por 
tion of the pull rod 9. A sleeve 3, preferably formed 
of cast iron, fits into the jacket 29. The sleeve 3 is 
machined so that its bore has a close fitting sliding 
engagement with the rod 9 to form a fluid seal with 
said rod. A cap 32 has a central opening 33 in the 
top thereof through which the pull rod 9 slidably extends 
and is provided with a depending internally threaded 
flange 34 which threadedly engages over the upper ex 
ternally threaded end 35 of the jacket 29 to retain the 
sleeve 3, in combination with the valve 25, against slid 
ing movernent in the jacket 29. The sleeve 31 is pref 
erably made twelve inches in length and the jacket 29 : 
may be either twelve inches, twenty-four inches or thirty 
six inches long to enclose one, two or three sleeves 31. 
From the foregoing it will be readily apparent that 

on the downstroke of the pull rod 9 the traveling valve 
it will move downwardly in the pump tubing 7 in : 
which it has a relatively close fitting engagement. The 
bottom standing valve 8 will be closed by the pressure 
of the fluid, not shown, in the pump tubing between the 
valves 8 and 10. Consequently, as the traveling valve 
18 moves downwardly with the pull rod 9 the fluid be 
tween said valves will be forced upwardly through the 
traveling valve 10 and into the pump tubing above said 
traveling valve. During the initial downward move 
ment of the pull rod 9, the top standing valve 25 which 
forms a unit with the sleeve 33 and jacket 29 moves 
downwardly with the pull rod due to the frictional 
engagement formed by the surface tensioned oil seal of 
the sleeve 31 with the pull rod 9. This downward 
movement of the valve 25 continues until it seats on the 
upper end of the valve seat 38, after which the pull rod 
mcves downwardly relatively to the parts 25, 29 and 
3i. The traveling valve 16 has a sufficiently close fit 
ting engagement in the pump barrel 7 to prevent liquids 
from escaping past the valve between its outer surface 
and the pump barrel. Accordingly, as the traveling 
valve and pull rod commence their upward travel the 
fluid above the traveling valve is supported thereby and 
elevated with the traveling valve. During the initial 
upward movement of the puli rod 9 the top standing 
waive. 25, jacket 29 and sleeve 31 are elevated as a unit 
with the pufi rod due to the frictional engagement of 
the sleeve 32 with the pull rod to unseat and open the 
valve 25. The travel of the valve 25, jacket 29 and 
sleeve 31 within the cage chamber 23, between the head 
2 and valve seat 3 is preferably about three-quarters 
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of an inch in each direction. Accordingly, the valve 
25 is opened by the initial upward movement of the pull 
rod and traveling valve so that the pump fluid elevated 
by the traveling valve may flow freely through the bush 
ing 11, valve seat 3 into the cage chamber 23 and 
outwardly therefrom into the well tubing 6 above the 
cage 16 on the upward travel of the traveling valve 
10. The fluid escapes from the cage 16 through its open 
ings 24 into the well tubing 6 above said cage. During 
the initial downward movement of the pull rod 9 the 
sleeve 31, jacket 29 and valve 25 travel downwardly with 
the pull rod due to the frictional engagement of the 
sleeve with the pull rod to cause the valve 25 to return 
to a closed position seated on the valve seat 18 to re 
lieve the traveling valve 10 from the pressure of the fluid 
disposed thereabove so that as the traveling valve 10 
moves downwardly the chamber between said traveling 
valve and the valve 25 will contain a very slight pres 
sure or even a negative pressure. As the bottom stand 
ing valve 3 is closed as soon as the traveling valve 10 
Staits its downward travel, the pressure built lip be 
tween the traveling valve 10 and bottom standing valve 
8 will cause the traveling valve to open even though 
the chamber between said valves is filled with a com 
pressible gas and consequently the increasing chamber 
above the traveling valve 10 will be filled from the 
diminishing chamber beneath said traveling valve, during 
the downward travel of the valve 10 and the fluid thus 
dispiaced into the chamber above the trav?ling valv? 10 
will be pumped through the cage 16 into the well tib 
ing 6 on the next upstroke of the pull rod 9, ás previ 
ously described. Thus, the top standing valve unit 5 
will prevent "gas locking” of the puimp and in addition 
will increase the capacity of the pump since the fluid 
below the traveling valve 0 does not have to overcome 
a pressure above the traveling valve during the down 
stroke of the pull rod and traveling valve in order för 
said fluid to pass through the traveling valve and into 
the chamber thereabove. M . • - 
From the foregoing it will be noted that the top stand 

ing valve unit 5 constitutes an attachmènt for thé pümp composed of the pull rod 9 and traveling valve 10 which 
constitutes an insert-type pump forming a completé únit 
separate and distinct from the stationary pump tube 7 
and bottom standing valve 8. Accordingly, the top 
standing valve 5 is a complete unit and no part of the 
tubing 7 constitutes a part thereof so that the top stand ing valve 5 may be run and pulled with the pull rod 9 
and traveling valve 10 without pulling any part of the 
pump tubing 7. It will also be noted that the valve 25 
and the fluid seal sleeve 31 constitutes a unitary struc 
ture when assembled and wherein the valve 25 is assisted 
in opening and closing by the frictional engagement of 
the sleeve 32 with the pull rod 9. 

Various modifications and changes are contemplated 
and may obviously be resorted to, without departing from 
the spirit or scope of the invention as hereinafter defined 
by the appended claims. 

claim as Iny invention: 
1. The combination with a subsurface-type pump' in 

cluding a stationary pump tubing having a bottom stand 
ing valve adjacent its lower end, a pull rod extendirig 
downwardly into the pump. tubing and á traveling valve 
attached to the lower end of the pull rod for reciproca 
tion thereby in the pump tubing toward and away from 
the bottorn standing valve, of a top standing valve com" 
prising a valve cage, an adaptor bushing connecting the 
upper end of the pump tubing to the lower eiid of the 
valve cage, a valve-seat detachably secured in the valve 
cage by the adaptor bushing and having a large bore 
through which the pull rod loosely extends, a disk-type 
valve disposed in the valve cage above the valve seat of 
a diameter substantially smaller then the internal diam 
eter of the valve cage and larger than the internal di 
ameter of the valve seat, said disk-type valve having an 
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opening through which the pull rod slidably extends, and a 
fluid sealing unit detachably secured to and rising from 
said disk-type valve including an elongated sleeve dis 
posed around and in frictional engagement with a por 
tion of the pull rod and forming a fluid seal between the 
pull rod and said sleeve, said valve cage having a head 
at its upper end provided with a central opening through 
which the fluid sealing unit slidably extends, said cage 
having an outer wall provided with openings disposed 
above the valve seat and opening into a well tubing in 
which the pump is disposed, said disk-type valve being 
displaced upwardly to an open position during the initial 
upward travel of the pull rod by the frictional engagement 
of the pull rod with the sleeve and being returned to a 
closed position on the valve seat during the initial down 
ward travel of the pull rod, said disk-type valve being 
limited in its travel by the valve cage. 

2. A top standing valve unit as in claim 1, said disk 
type valve having an internally threaded upstanding an 
nular flange disposed concentrically around the pull rod 20 
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to which the lower end of the fluid sealing unit is de 
tachably secured. 

3. A top standing valve unit as in claim 2, said fluid 
sealing unit having a tubular jacket surrounding said 
sleeve and provided with an externally threaded lower end 
detachably secured in said annular flange, and a cap de 
tachably secured to the upper end of said jacket and en 
gaging the upper end of the sleeve, said cap having a cen 
tral opening through which the pull rod slidably extends, 
said sleeve being retained against sliding movement with 
in the jacket by the cap and disk-type valve. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

193,350 Sherriff -------------- July 24, 1877 
827,205 Betker et al. ------------ July 31, 1906 

1,542,248 Howe ---------------- June 16, 1925 
1,605,563 Shutt ----------------- Nov. 2, 1926 


