
W. W. WILLOUGHBY April 24, 1934. 1956,112 
PUMP 

2 Sheets-Sheet l Filed April 19, 1932 

  

    

  

  

  

  

  

  

    

  

  

  

  

  

  

  

  

  



1,956,112 W. W. WILLOUGHBY April 24, 1934. 
PUMP 

Filed April 19, 1932 2 Sheets-Sheet 2 

  

  
  

  

  

    

  

    

  

  

  

  

    

  
  

  

  



5 

Patented Apr. 24, 1934 

NTED STATES 

1956,112 

PATENT OFFICE 

1956,112 
PUMAP 

Wayne W. Willoughby, Gifford, Pa. 
Application April 9, 1932, Serial No. 606,235 

4. Clains. 

This invention relates to pumps for deep Wells, 
and more particularly to Such punpS as are used 
in connection with oil wells, wherein the pump, 
including a pumping barrel with its accompany 
ing plunger and valves, rests on a substantially 
oil-tight seat in the lower portion of the casing. 
At times it becomes necessary to raise Such 

pumps to the top of the casing, at the Surface of 
the ground, for the purpose of making repairs, 
etc., and When this is done the column of oil above 
the pump rushes down into the well with Such 
force as to disturb the Salind therein, resulting is 
an objectionable condition well known to those 
familiar with the oil well industry. It is, there 

3. fore, the principal object of the present inven 
tion to provide a pimp of the type mentioned 
Which will have means for permitting the oil 
thereabove to recede into the Well at such a slow 
rate of Speed, prior to the removal of the pump, 
as to prevent disaster. 
Other objects and advantages will be apparent 

from the following description when taken in 
connection. With the accompanying drawings. 
In the dra WingS: 
Figure 1 is a longitudinal Section of the casing, 

showing the pump in position for pumping. 
Figure 2 is a similar Sectional View showing the 

first step in drawing the puimp from the well. 
Figure 3 is a Sinilar Sectional view showing the 

final operation in lifting the pump, wherein the 
valves are unseated to permit the fluid to pass 
back into the Well. 

Figure 4 is a sectional view of the pumping 
iston. 
Figure 5 is a Sectional View of the lower or 

Standing valve. 
Figure 6 is an enlarged longitudinal section 

through the upper portion of the pump, Figure 7 
is a similar view through the lower portion there 
of, and Figure 8 is a tranSVerse Sectional View on 
the line 8-8 of Figure 7. 

Refering particularly to the accompanying 
drawings, 10 represents the lower section of the 
Well casing, to the lower end of which is connect 
ed the short Section 1, by means of the coupling 
12, Said section 11 having, at its upper end, the 
seat 13, and having a perforated cap 14 connect 
ed to itSlower eind. 

bisposed within the Well casing is the work 
ing barrel 15, which has its ends interiorly 
threaded, as shown. In the upper end of this 
barrel are openings 16 through which oil may 
pass during the pumping operation, and also 
formed in said barrel, at a suitable distance be 
low said openings, are Smaller openings 17 Spaced 

(Ci. 103-221) 

at approximately equal distances around the bar 
rel. 
Threaded into the upper end of the barre i5 

is a bushing 18, through which is siidably dis 
posed the plunger tube 19, the upper end of 
Which has mounted thereon the valve cage 20, 
Within which is disposed the ball valve 2i rest 
ing on the seat 22. On the plunger tube, below 
the Valve cage, is a fixed collar 23, the lower end 
of which is provided with ribs and recesses 24 
and 25, for COOperating With the Sihilar elements 
26 and 27, On the beforementioned bushing 18, 
for facilitating the unscrewing of the latter, from 
the barrel, and Screwing the same thereiinto. 
Disposed against the lower end of the plunger 
tube 19, is the open flanged end of a perforated 
cap 28, said cap being held in place by the collar 
29, Screwed onto the end of the plunger tube. 
LOOSely engaged on the plunger tube 19, in spaced 
relation to Said collar, and thereabove, is a collar 
30, Which has a recess in its lower face for the re 
ception of One end of a coil packing 31, encircling 
the said tube, between said collars, the other end 
of the packing being seated within another sim 
ilar receSS in the upper face of the collar 29. 
On the plunger tube, above the collar 30, is a 
fixed collar 32, and encircling the tube, between 
these collars, is a coil spring 33, which serves to 
tightly compress the packing between the col 
larS 29 and 30. The parts designated by the 
characters 29 to 33, both inclusive, comprise the 
pump plunger. In the lower end of the perfo 
rated cap 28 is an opening 34 and slidable 
through this opening is the upper end of a rod 35, 
having a head 36 on its upper end, within the 
cap, which prevents said end fron being drawn 
from the cap. 
The lower end of the rod 35 is detachably se 

cured in the end of a valve cage 37. Threaded 
into the lower end of this Valve cage is the upper 
end of a tube 38, the said upper end being en 
larged to produce a shoulder 38. Immediately 
beneath this shoulder the tube 38 is grooved, as 
shown at 39, and within this groove are the per 
forations 39'. In the lower end of the tube 38 
are the perforations 40. Loosely mounted on this 
tube is a sleeve 41 On which are positioned the 
flexible cups 42, and held on the lower end of the 
Said tube, by means Of the perforated cap 43, is 
a coil Spring 44, the upper end of which bears 
against the lower end of the sleeve 4.1. The up 
per end of this sleeve is enlarged as shown at 45, 
the lower portion of this enlargement having the 
tapered portion 45' which rests on the seat 13 of 
the Section 11 and an upper portion of the Said 
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enlargement being threaded into the lower end 
of the pump barrel 15. It Will be seen that the 
Spring 44 Will hold the shoulder 38, at the upper 
end of the tube 38, in oil-tight engagement with 
the upper end of the sleeve 41, and that the per 
forations 39' will thus be normally closed by Said 
SleeVe. 
In the normal or pumping operation of the de 

vice, the pump plunger reciprocates Within the 
barrel 15, filling the casing With oil and driving 
the same to the top of the Well, during Which 
pumping operation the plunger moves within 
Such limits as not to rise entirely above the per 
forations 17. Meanwhile, the rod 35 slides idly 
Within the perforated cap 28 and the lower por 
tion of the plunger tube 19, as will be readily Seen 
from an inspection of the drawings. Those por 
tions of the device designated by the numerals 37 
to 45', both inclusive, constitute what will be 
known as the standing Valve. 
When it is desired to draw the pump from the 

well, the operator pulls upwardly on the plunger 
tube So that the head 36 of the rod 35 Will engage 
the end of the perforated cap 34. A continued 
upward pull then causes the rod 35 to raise the 
tube 38 of the standing valve against the force 
of the spring 44, which raises the shoulder 38 
out of contact with the upper end of the tapered 
portion 45' of the enlargement 45, So that the 
openings 39 are uncovered, whereupon the oil in 
the barrel will pass inwardly through said open 
ings into the tube 38 and thence outwardly 
through the openings 40 and through the per 
forated member 14 into the Well. This upward 
movement of the plunger is continued until it 
passes above the openings 17, whereupon the oil 
in the casing will recede through Said openings 
into the pump barrel, thence through the open 
ings 39, into the bottom of the well, in the man 
ner already described, it being understood that 
the openings 17 and 39 are of a size to prevent 
such a rapid recession of the oil as to be disas 
trous in the manner recited at the beginning of 
these specifications. The plunger is then held 
in this position until the oil in the casing has re 
ceded to such a degree that the weight of the oil 
column on the pump barrel is insufficient to hold 
the same in its position at the bottom of the cas 
ing nor cause disaster, whereupon the pump is 
raised to the surface. 
What is claimed is: 
1. In a deep well pumping device, a casing, a 

pumping barrel therein, a plunger in said barrel, 
said barrel having Openings normally closed by 
the plunger during the Working stroke thereof 
and arranged to be uncovered upon an upward 
pull of the plunger beyond its Working stroke to 
permit the fluid to gravitate from the casing 
into the barrel, a standing Valve in said barrel 

below said plunger, said standing valve includ 
ing a slidable perforated member normally closed 
from communication with said barrel, and means 
operated upon said upward pull on the plunger 
to open said perforated member, and permit the 80 
fluid to gravitate from the barrel and through 
the perforated member into the Well. 

2. In a deep Well pumping device, a casing, a 
pumping barrel therein, a plunger in the said 
barrel, said barrel having openings adjacent its 85 
upper end, said openings being normally closed 
by the plunger during the Working Stroke thereof 
and to be opened by an upward pull thereon, a 
standing valve in the barrel below said plunger, 
said standing valve including a sleeve, a perforat- 90 
ed tube slidable in the sleeve and extending be 
yond an end thereof, resilient means for holding 
the sleeve in covering relation to a portion of 
the perforations of One end of Said tube, and con 
nections between the plunger and said perforat- 95 
ed tube for moving Said tube into uncovered po 
Sition upon Said upward movement of Said plung 
er beyond its working stroke, whereby to permit 
the fluid to flow through said standing valve. 

3. In a deep well pumping device, a casing, a 400 
barrel therein, a plunger in said barrel, said bar 
rel having openings normally closed by Said 
plunger during the working stroke and arranged 
to be uncovered upon an upward pull thereof 
beyond its working stroke, a standing valve in 105 
the lower portion of the barrel and Casing includ 
ing a sleeve, a perforated tube slidable through 
Said sleeve, a Spring On the perforated tube nor 
mally holding said sleeve in closing relation to 
certain of the perforations at the upper end of 110 
said tube, and connections between the plunger 
and Said perforated tube for moving the same 
upwardly to uncover the said upper perforations 
thereof upon upward movement of said plunger 
beyond its working stroke. 15 

4. In a deep Well pumping device, a casing, 
a, barrel therein, a plunger in said barrel, said 
barrel having openings normally covered by said 
plunger during the Working stroke thereof and 
arranged to be uncovered upon an upward move- 120 
ment of Said, plunger beyond its Working stroke, 
a standing Valve in said barrel below said plunger 
and extending into the casing therebelow, said 
Standing Valve including a sleeve, a perforated 
tube slidable through said sleeve and normally 125 
closed thereby, resilient means for holding said 
sleeve in closing relation to the perforations of 
said tube, and means carried by said plunger and 
connected with said perforated member for mov 
ing the latter into uncovering relation to said per- 30 
forated member upon upward movement of said 
plunger beyond its working stroke. 
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