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4. Claims. 

The present invention relates to pumping equip 
ment and more particularly to improvements in 
pumping units for oil well casing pumps. 
The primary object of the invention is to pro 

vide a pumping unit embodying means for auto 
matically releasing the hydrostatic pressure upon 
the unit before moving the unit from its operat 
ing position so that the pumping unit may be 
easily pulled with the regular pulling equipment 
and without likelihood of breaks occurring while 
pulling the pump for inspection or repairs. 
A further object is to provide a pumping unit 

embodying means whereby when pulling the unit, 
the column of fluid above the pump head is re 
leased before the pump head is lifted from its 
packer and thereby relieving excessive strain on 
the pulling equipment. 
A further object is to provide a pumping unit 

having drain valve means associated therewith 
adapted to be opened upon initial raising of the 
sucker rod when pulling the unit from the well, 
and which drain valve means is automatically 
closed upon lowering the unit to its operating 
position in the well. 
A still further object of the invention is to pro 

Wide a strong and sturdy device of this character 
and One wherein all wearing parts are standard 
equipment. 
Other objects and advantages of the invention 

Will be apparent during the course of the follow 
ing detailed description, taken in connection with 
the accompanying drawings, forming a part of 
this specification and in which drawings:- 

Figure 1 is a view part in elevation and part in 
Section showing the pumping unit in position in a 
casing and in an operating position. 
r Figure 2 is an enlarged vertical sectional view 
thru the upper portion of the pumping unit with 
the parts in a position for draining fluid from 
above the unit. W 

Figure 3 is an enlarged transverse, section on 
the line 3-3 of Figure 1. 

Figure 4 is an enlarged fragmentary section on 
the line 4-4 of Figure 3. 

Figures 5 and 6 are fragmentary transvers 
Sections on the respective lines in Figure 2. 

Figure 7 is a view of the pump head. 
Referring to the drawings in detail and where 

in like characters designate corresponding parts 
throughout the several views, the letter. A desig 
nates a well casing of usual construction within 
which is adapted to be sealed as by lowering into 
the casing, the pumping unit designated as a 
whole by the letter B. 
The pumping unit B comprises a pump head O 

(Cl. 103—221) 
formed with a body portion or mandrel f which 
is externally tapered at its lower portion as at 2. 
The body portion f is of a diameter slightly less 
than the internal diameter of the casing A and is 
provided with an axial opening 3. Formed in 
tegral with the upper end of the body portion f is 
a yoke embodying a guide sleeve 4 spaced above 
the upper end of the body portion by a pair of 
arms 5 disposed diametrically of the body por 
tion. The opening 4 thru the guide sleeve 4 is 
arranged in axial alignment above the opening 
3 and is of less diameter than the opening 3 as 

clearly shown in Figure 2. 
Threaded into the lower end of the opening 3 

thru the pump head 0 is a nipple 5 and to the 

5 

0 

5 
lower end of which is connected as by a coupling 
6, a working barrel or pump cylinder 7. Ar 
ranged in the lower end of the working barrel 7 
is a standing valve 8 of ordinary construction 
which co-acts with a traveling valve 9 reciprocally 
movable in the Working barrel . 
The traveling valve 9 may be connected to the 

lower end of a pony rod 20 having its upper end 
connected to the lower end of a polish rod 2 as by 
a polish rod coupling 22. - The polish rod 2 has a 
sliding Working fit in the guide sleeve 4 and 
above the guide sleeve may be connected by a 
suitable coupling the lower end of a sucker rod 
as indicated at 23. Reciprocation of the traveling 
valve 9 raises the fluid-thru the opening 3 in 
the pump head O. 

Associated with the pump head 0 is a packer 
gland 24 having an upstanding ring flange 25 
forming a Support for a cylindrical packer sleeve 
26 formed of a suitable compressible material. 
The packer gland 24 is provided with an axial 
threaded opening into which is threaded the 
upper end of a drain sleeve 27. This drain sleeve 
27 encircles the nipple f5 and at its lower portion 
has a sliding fit on the nipple as shown in Figure 2. 
The bore of the drain sleeve 27 is enlarged at the 
upper portion of the sleeve and this enlarged 
bore portion coacts with the sleeve to provide an 
annular pocket 28 opening at the upper end of the 
drain sleeve. As will be observed in Figure 2, the 
drain sleeve 2 is of a length less than that of the 
nipple 5 and that the drain sleeve has limited 
sliding movement on the nipple between the lower 
end of the pump head O and the coupling f6. 
Threaded upon the lower end of the drain 

sleeve 27 is a drain sleeve supporting tube 29 
which extends to a point below the lower end of 
the Working barrel T. The lower end of the sup 
porting tube 29 may be provided with a suitable 
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suitable strainer Öranchor adapted to rest on the 
bottom of the well and support the pumping unit 
in its operating position in the casing. Warious. 
other means may be employed for setting the 
pumping unit for operation, such for instance, 
by dispensing with the supporting tube 29 and 
allowing the packer gland 24 to rest on a liner in. 
the casing A, or by attaching a suitable tubing 
anchor to the lower end of the Supporting tube 29. 
The supporting tube 29 is of greater internal 

diameter than the external diameter of the nipple 
5 and the working barrel 7 and forms a cham 

ber about the nipple 5 and barrel 7 which ex 
tends to the lower end of the drain sleeve 27. 
The drain sleeve 2 is provided in its lower portion 
with two or more drain openings 3 providing 
communication between the lower end of the an 
nular pocket 28 and the interior of the supporting 
tube 29. - 
The pumping unit is lowered into position in 

the Well casing by means of the sucker rod 23. 
When lowering the pumping unit into the casing, 
the drain sleeve 2 is in a lowered position on the 

stroke, the polish rod coupling will not contact nipple f5 and resting upon the annular shoulder 
formed by the upper end of the coupling f$. The 
packer 26 is Supported upon the packer gland 24. 
The polish rod coupling 22 acts upon the lower 
end of the guide sleeve 4 and retains the pump 
head ?o so elevated with respect to the drain 
sleeve 27 as to hold the tapered portion 2 of the 
pump head raised in the packer 26. When down 
Ward travel of the pumping unit is stopped, such 
as by engagement of the supporting tube 29 with 
the bottom of the well, the pump head 0, nipple 
f5 and working barrel f will continue down 
ward movement until the lower end of the pump 
head comes to rest upon the upper end of the 
drain sleeve 27 as shown in Figure 2 and force the 
packer 26 into sealing contact with the well 
casing A. 

Referring particularly now to the arrangement 
of the drain valve means for releasing the column 
of fluid above the pump head ?o, this drain valve 
means Operates to release the fluid before the 
pump head is lifted out of the packer 26. The 
drain valve means is associated with the upper 
end of the pump head body portion f and em 
bodies a valve opener 35 formed with a head por 
tion 36 provided with an opening 37 to slidably 
receive the polish rod 2. Depending from the 
opener head portion 36 at diametrically opposite 
sides thereof are arms 38 each of which is pro 
Vided at its lower end with an outturned plate 
portion 39 and these plate. portions extend paral 
lel to the flat upper end of the pump head body 
portion f . These plate portions 39 are verti 
cally movable on guide bolts 40 threaded into the 
pump head body portion ff. Two of these guide 
bolts are preferably provided for each plate por 
tion 39, and a coil spring 4 encircles each guide 
bolt 40 between the heads of the bolts and the 
plate portion 39 so that the springs act to nor 
mally urge the valve opener downwardly. 
Each of the plate portions 39 of the valve opener 

member 35 is provided with a preferably circular 
opening 42, and retained in position above each 
opening 42 as by a ball cage 43, is a ball valve 44 
having a diameter slightly greater than the diam 
eter of its opening 42 so that the ball valve will be 
raised by the plate portions 39. The ball cages 
43 may be secured to the ball lifter plate portions 
39 by suitable cap screws 45 or in any other 
preferred manner. 

Provided in the pump head body portion to 
extend from the upper to the lower end thereof, 

2,062,058 
is a pair of drain holes 46, the upper ends of which 
align beneath the openingS. 42 in the ball lifter 
plate portions 39. Provided at the upper end of 
each of the drain holes 46 is a suitable valve seat 
48 upon which the ball Valve 44 seats for closing 
the upper ends of the drain holes when the pump 
ing unit is in operation. The lower ends of these 
drain holes. 46 as will be observed in Figure 2 
Open into the annular pocket or chamber 28 
formed in the drain sleeve 27. As will be noted 
in Figure 4, the opening 42 receives the upper end 
of the valve seat 48 and allows the ball valve to 
properly engage upon the valve seat, 

Referring now to the operation of the pufnping 
unit permitting releasing of the hydrostatic pres 
Sure upon the unit before raising the unit from 
its Operating position in the casing, Figure 1. 
shows the unit in operating position in the casing 
with the drain valve means closed and the pump 
head sealed by the packer 26. When the pump 
ing unit is in operation, the Zone of travel of the 
polish rod coupling 22 is such that upon the up 
ward limit of movement during the pumping 

the head portion 36 of the valve opener member 
35. During the pumping operation, the springs 
4f retain the ball valves 44 seated for closing the 
drain holes 46 and the polish rod 2 has sliding 
movement thru the openings 37 in the head por 
tion 36. 
When desiring to pull the unit either for in 

Spection or making repairs, the sucker rod 23 
first raises polish rod coupling 22 into engage 
ment with the head portion 36 of the valve open 
er member 35 and moves this head portion into 
engagement with the lower end of the guide 
sleeve 4. This slight raising of the valve open 
er member 35 unseats the ball valves 44 as shown 
in Figure 2 without imparting any movement to 
the pump head O. This opening of the ball 
Valves 44 allows the fluid above the pumping unit 
to drain thru the drain holes 46, annular cham 
ber 28 and drain openings 3 into the support 
ing tube 29 and thus releases hydrostatic pres 
Sure on the pump head. Further raising of the 
Sucker rod causes the pump head to be lifted by 
the rod coupling 22 so that the body portion 
of the pump head is lifted out of expanding re 
lation to the packer sleeve 26. Since the nipple 
5 is connected to the lower end of the pump 
head, further raising of the sucker rod causes 
the coupling 6 to engage the lower end of the 
drain sleeve 2 whereby the supporting tube 29 
Will be raised along with the pump head. Thus 
it will be seen that upon pulling the pumping 
unit from the casing, that the drain valve means 
is first opened for relieving hydrostatic pressure 
on the unit and then the pump head is raised out 
of the packer and acts as a suspending means 
for the portions of the pumping unit below the 
pump head. With the hydrostatic pressure re 
leased above the pumping unit, the pumping unit 
is easily pulled with the regular pulling equip 
ment and without exerting such strain upon the 
Sucker rod as would be apt to cause the rod to 
break or separate. 
Changes in details may be made to the form 

of invention herein shown and described, with 
out departing from the spirit of the invention 
Or the scope of the claims. 

claim: 
1. In an oil well casing pump, a pumping unit 

for lowering into the casing, comprising a Pulp 
head having an axial opening for the fluid be 
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communication above and below the head sepa 
rately of said axial opening, a working barrel 
Suspended from the pump head co-axial with 
Said axial Opening and provided with a shoulder, 
a traveling Valve in Said barrel, an Operating rod 
for the traveling Valve extending upwardly thru 
the axial opening in the pump head, a sleeve 
slidable on the working barrel between the pump 
head and Said shoulder, a supporting tube car 
red by the sleeve for Supporting the unit in the 
Casing, a packer carried by the sleeve to be ex 
panded by the pump head into sealing engage 
ment with the casing when the unit is lowered 
into Operating position in the Casing by Said op 
erating rod, valve means, normally closing the 
upper ends of Said drain openings, Opening means 
for said valve means, and means on said operat 
ing rod operable upon lifting the operating rod 
for pulling the pumping unit to first engage said 
Opening means and actuate the valve means for 
releasing fluid pressure above the pump head 
and then moving the opening means into engage 
ment with the pump head for raising the same 
out of expanding relation to said packer. 

2. In an oil well casing pump, a pumping unit 
for lowering into the casing, comprising a pump 
head having an axial Opening for the fluid being 
pumped and drain openings providing fluid com 
munication above and below the head separately 
of said axial opening, a nipple secured in the 
lower end of said axial opening, a working bar 
rel, a coupling connecting the Working barrel to 
the lower end of the nipple, a traveling Valve in 
the Working barrel, an Operating rod for the 
traveling Valve projecting upwardly thru said 
axial opening, a drain sleeve slidable. On Said nip 
ple between the lower end of the pump head and 
Said coupling and having drain openings for com 
municating with the drain openings in the pump 
head, a packer supported by the drain sleeve to 
be expanded into sealing engagement with the 
casing when the pump head engages the drain 
sleeve, means for supporting the drain sleeve in 
the casing, valve means above the pump head 
for closing Said drain openings, a valve opener 
member carried by the pump head, and a coul 
pling member on said operating rod for engag 
ing the valve opener member to open said valve 
means when the operating rod is raised above its 

3 
normal Zone of travel and in advance of raising 
the pump head out of expanding relation to the 
packer when pulling the unit from the casing. 

3. In a pumping unit, a pump head having an 
axial Opening, and drain openings providing fluid 
communication above and below the head, a nip 
ple threaded into the lower end of said axial 
Opening, a pump cylinder, a pump cylinder coul 
pling at the lower end of the nipple, a drain 
sleeve slidable on the nipple between the pump 
head and said coupling and having drain open 
ings for communicating with the drain openings 
in the pump head, a packer encircling the lower 
portion of the pump head and supported by said 
nipple, a traveling valve in the pump cylinder, 
a valve rod extending thru the axial opening in 
the pump head and coupled to said traveling 
valve, a sucker rod coupling on the valve rod, a 
valve for closing the upper end of each drain 
opening in the pump head, means normally seat 
ing said valves, a valve opener member for the 
valves, said valve opener member to be engaged 
by said sucker rod coupling for unseating the 
valves, and a guide sleeve on the pump head lim 
iting opening movement of the valve opener 
member by the sucker rod coupling. 

4. A pumping unit of the class described com 
prising a pump head having drain openings 
forming communication above and below the 
head, a guide sleeve connected to and spaced 
above the upper end of the pump head, a nipple 
threaded into the lower end of an axial open 
ing thru the pump head, a pump cylinder, a 
pump cylinder coupling on the lower end of the 
nipple, a packer Support slidable On the nipple 
between the coupling and pump head, a packer 
carried by said support, a traveling valve in the 
pump cylinder, a valve rod extending thru said 
axial opening in Said pump head and coupled to 
said traveling valve, a polish rod coupling at the 
upper end of said valve rod, a polish rod con 
nected to said coupling and slidable in Said guide 
sleeve, and drain Valve means embodying drain 
valves for closing said drain openings and an 
opener member carried by the pump head and 
engageable by said polish rod coupling for open 
ing the drain valves. 
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