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1. 
This invention relates to improved devices for 

installing or removing standing valves of station 
ary barrel subsuface pumps. 
As understood in the subsurface pump art, a 

standing valve is a valve whose body or cage 
is situated in a fixed position within a Well. In 
pumps which have a stationary barrel and a 
reciprocable piston or plunger, the standing valve 
cage is removably seated near the bottom of the 
barrel below the usual stroke of the reciprocable 
element. It is common to equip this cage and 
the reciprocable element with cooperating means 
to engage each other for supporting the stand 
ing valve as it is raised or lowered through the 
well tubing or casing. The means carried by the 
valve cage commonly is an upstanding Spindle 
which has an enlarged head. The lower end 
of the reciprocating element of the pump car 
ries a gripper which is adapted to support this 
head when the element is lowered below the 
usual bottom of its downstroke and turned ap 
proximately a quarter revolution, and is adapted 
to releasse this head when the element is turned 
the other way. To prevent a standing valve 
from accidentally dropping free of the gripper 
as the valve is being raised or lowered, it is 
known in the art to equip the gripper with Spring 
means which positively interlock the gripper 
and spindle until they are released intentionally. 
An object of the present invention is to provide 

improved grippers which have such Spring means 
and yet are of simplified one-piece construction. 
A further object of the invention is to provide 

improved grippers which have Springs formed 
integrally with the side Walls, thereby elimir 
nating the need for special inserts and adapters 
commonly used in such grippers. 

In accomplishing these and other objects of 
the invention, I have provided improved details 
of structure, a preferred form of which is shown 
in the accompanying drawings, in which: 

Figure 1 is a top plan view of an improved 
gripper embodying features of the present in 
vention; 

Figure 2 is a side elevational view of the grip 
per and of the spindle of a standing valve Cage, 

Figure 3 is a horizontal sectional view taken 
substantially on line III-III of Figure 2: 
Figure 4 is a vertical sectional view taken Sub 

stantially on line IV-IV of Figure 1: 
Figure 5 is a vertical sectional view taken 

substantially on line V-V of Figure 2: 
Figure 6 is a horizontal sectional view taken 

substantially on line VI-VI of Figure 5: 
Figure 7 is a bottom plan view; and 
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of its passage 7. 

2 
Figure 8 is a perspective view of the spindle 

and head which are attached to the standing 
Valve cage. 
The drawing shows a spindle 0 adapted to be 

fixed to the top of a standing valve cage. The 
upper end of the spindle carries a T-shaped 
head f2, which has upwardly directed cam faces 
f3. A cooperating gripper 4, hereinafter de 
Scribed in detail, is adapted to be fixed to the 
bottom of the reciprocable element of the pump. 
Apart from the gripper, the pump can be of any 
standard or desired construction which has a 
Stationary barrel and a reciprocable piston or 
plunger, and therefore is not shown nor de 
Scribed in detail. 
In accordance with the present invention, the 

gripper 4 is formed of an integral cylindrical 
body 5, the upper end of which is of reduced 
diameter and carries external screw threads 6 
adapted to engage a mating threaded portion 
On the reciprocable element of the pump. Body 
5 contains a longitudinal passage 7 of oblong 

cross section that extends from its lower end 
to a point Somewhat below its upper end and 
a passage 8 of circular cross section that forms 
a continuation. Of passage and extends 
through the upper end of the body. The body 
has downwardly facing shoulders 9 at the top 

A horizontal Section through 
the passage T has major and minor axes of 
Symmetry a and b which are perpendicular to 
each other, as indicated in Figure 3. 

It is seen that two of the opposite side walls 
5a and f 5b of body 5 form the elongated sides 

of the oblong passage 7 (Figure 3). Each of 
these side walls contains a series of cut-outs 
which define the functional parts of the gripper. 
The cut-outs in the two walls are alike, so that 
a description of one series serves for both. 
AS Figure 4. ShoWs, the cut-outs in the side Wall 
5b form an upwardly facing shoulder 20 for 

Supporting one end of the head 2 of spindle O, 
a means for guiding the head between passage 

7 and this shoulder, and an integral leaf spring 
2 overhanging the shoulder for interlocking 
the head thereWith. The guiding means includes 
a notch which extends from the lower end of the 
body and whose edges form a sloping cam face 22 
and a vertical face 23. The guiding means fur 
ther includes a cut-out which is spaced above 
said notch and whose edges form upper and lower 
helical faces 24 and 25 respectively and a ver 
tical face 26. Said helical faces are approxi 
mately parallel to each other and to the cam 
face 22. The two vertical faces 23 and 26 lie 
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approximately in the same plane. The cut-out 
which forms shoulder 20 is situated at the lower 
extremity of the lower helical face 25. A pair of 
elongated vertical slits 2 and 28 define the leaf 
Spring 2. Slit 27 extends upwardly from the 
lower extremity of the upper helical face 24, while 
slit 28 extends upwardly from above shoulder 
20. Thus the extremity of the leaf spring over 
hangs said shoulder. It is seen that the cut-out 
which forms the two helical faces 24 and 25, 
vertical face 26 and one face of leaf spring 2 is 
an approximately diamond-shaped parallelo 
gram, broken at its lower corner by the cut-out 
which forms the shoulder 2. 

Figure 3 clearly shows the cross-Seetional con 
figuration of the SpringS 2. The dimension. Of 
each spring parallel to the major axis of Sym 
metry a of a horizontal section through the pas 
Sage T is relatively thin. The dimension of 
each spring parallel to the minor axis b of the 
same section is much thicker. Consequently 
these springs flex much more readily in a direc 
tion parallel to the major axis a than in a di 
rection parallel to the minor axis b. When these 
springs engage the head 12, as hereinafter de 
scribed, the resultant forces flex the SpringS ap 
proximately in the direction of the circumference 
of the cylindrical gripper body i5. For conven 
ience I refer to the direction in Which these 
springs flex as "circumferential.' 
As Figure 2 shows, the cam face and the helical 

faces in the two side walls slope in opposite di 
rections, so that the body appears the Same 
viewed from either side. This arrangement 
places the two leaf springs 2 at opposite sides 
of their shoulders 26. 

In operation, assume first that the Standing. 
valve and the reciprocable element of the pump 
are in the positions they normally occupy in a 
Well and that it is desired to bring the Standing 
valve to the surface. The reciprocable element of 
the pump is lowered to move the gripper A. Over 
the spindle D. If the oblong passage f hap 
pens to be aligned with head 2, the head freely 
enters said passage. Otherwise the can faces 3 
on head 2 engages the cam faces 22 on the 
gripper and rotate the gripper and the recipro 
cable element counterclockwise, as viewed from 
above, until passage 7 is so aligned. The grip 
per moves down over the head until its down 
Wardly facing shoulders 9 abut the top of the 
head. Next the reciprocable element and the 
gripper are rotated approximately a quarter rev 
olution clockwise, as viewed from above, and 
raised. The upper helical faces 24 engage the cam 
faces 3 and guide the head toward leaf Springs 2. 
When the head abuts these springs, the latter 
flex circumferentially toward slits 28 and allow 
shoulders 20 to move into engagement with the 
underside of the head, after which the Springs 
flex back to their original position. Further up 
ward movement of the gripper lifts the Standing 
valve from its seat with head 2 Supported on 
shoulders 23. Leaf Springs 2 positively inter 
lock the head with the gripper. The head and 
gripper can be disengaged manually when they 
reach the surface. 
Assume now that it is desired to place a Stand 

ing valve in a well. The valve is engaged man 
ually with the gripper So that head f2 is Sup 
ported on shoulders 20 in the same fashion as 
before. The Standing valve is lowered into the 
well until it seats. Then the gripper is rotated 
approximately a quarter revolution counterclock 
Wise, as viewed from above, and lowered a little 
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4. 
farther. The cam faces 3 engage springs 2 and 
flex them. So that shoulders 20 ride free of the 
head. Further movement of the gripper carries 
it to a position in which the head again is aligned 
With the oblong passage f, whereupon the grip 
per can move freely away from the head and 
pumping can commence. 
From the foregoing description it is seen that 

the present invention furnishes a Spring-type 
gripper formed as a single unitary part. The 
SpringS merely are cut from the side walls and 
yet function effectively to interlock the gripper 
with the standing valve. There is no need for 
adapters for attaching the gripper to the recipro 
Cable elements, but instead these parts can be 
attached directly. 
While I have shown and described Only a single 

embodiment of the invention, it is apparent that 
modifications may arise. Therefore, I do not 
Wish to be limited to the disclosure set forth but 
Only by the Scope of the appended claims. 

I claim: 
1. A gripper of the class described formed of 

a cylindrical body which contains a longitudinal 
paSSage of oblong cross-section, the two side 
Walls of the body which form the elongated sides 
of Said paSSage containing cut-outs which de 
fine upwardly facing shoulders to support a T 
head, means for guiding the head between said 
paSSage and Said shoulders, and circumferen 
tially flexible integral leaf Springs overhanging 
said shoulders for interlocking the head there 
With. 

2. A gripper of the class described formed of 
a cylindrical body which has an integral exter 
nally Screw-threaded portion at its upper end 
and contains a longitudinal passage of oblong 
CrOSS-Section extending from its lower end to a 
point Somewhat below its upper end and ter 
minating in downwardly facing shoulders, the 
two side walls of the body which form the elon 
gated sides of Said passage containing cut-outs 
Which define upwardly facing shoulders to sup 
port a T-head, means for guiding the head be 
tween Said passage and said upwardly facing 
shoulders on rotation of the body, and circum 
ferentially flexible integral leaf springs over 
hanging Said upwardly facing shoulders for in 
terlocking the head therewith. 

3. A gripper of the class described formed of 
a cylindrical body which contains a longitudinal 
passage of oblong cross-section, the two side 
Walls of the body which form the elongated sides 
of Said passage containing cut-outs which define 
upwardly facing shoulders to support a T-head, 
helical faces for guiding the head between said 
paSSage and Said shoulders on rotation of the 
body, and circumferentially flexible integral leaf 
Springs Overhanging said shoulders for interlock 
ing the head therewith, the lower ends of these 
side Walls containing notches whose edges form 
can faces for guiding the body into a position 
in which Said passage is aligned with the head. 

4. A gripper of the class described formed of 
a cylindrical body which has an integral exter 
nally Screw-threaded portion at its upper end 
and contains a longitudinal passage of oblong 
CrOSS-Section extending from its lower end to a 
point Somewhat below its upper end and termi 
nating in downwardly facing shoulders, the two 
Sides of the body which form the elongated sides 
of Said passage containing cut-outs which define 
upwardly facing shoulders to support a T-head, 
helical faces for guiding the head between said 
passage and Said upwardly facing shoulders on 
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rotation of the body, and circumferentially flex 
ible integral leaf springs overhanging said up 
Wardly facing shoulders for interlocking the head 
therewith, the lower ends of these side Walls 
containing notches whose edges form can faces 
for guiding the body into a position in Which 
said passage is aligned with the head. 

5. A gripper of the class described formed of 
a cylindrical body which contains a longitudinal 
passage of oblong cross-section, the two side 
Walls of the body which form the elongated sides 
of said passage containing cut-outs which define 
upwardly facing shoulders to support a T-head, 
cut-outs forming approximately diamond-shaped 
parallelograms broken at their lower corners by 
said first named cut-outs and defining helical 
faces for guiding the head between Said passage 
and said shoulders on rotation of the body, slits 
extending upwardly from said first and Second 
named cut-outs defining circumferentially flex 
ible integral leaf springs overhanging Said shoul 
ders for interlocking the head thereWith, and 
notches in their lower ends whose edges form 
cam faces for guiding the body into a position 
in which said passage is aligned with the head. 

6. A gripper of the class described formed of 
a cylindrical body which has an integral ex 
ternally screw-threaded portion at its upper end 
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and contains a longitudinal passage of oblong 
cross-section extending from its lower end to a 
point somewhat below its upper end and termi 
nating in downwardly facing shoulders, the two 
sides of the body which form the elongated sides 
of said passage containing cut-outs which de 
fine upwardly facing shoulders to Support a T 
head, cut-outs forming approximately diamond 
shaped parallelograms broken at their lower cor 
ners by said first named cut-outs and defining 
helical faces for guiding the head between Said 
passage and said upwardly facing shoulders on 
rotation of the body, slits extending upWardly 
from said first and second named cut-outs de 
fining circumferentially flexible integral leaf 
springs overhanging said upwardly facing shoul 
ders for interlocking the head thereWith, and 
notches in their lower ends Whose edges form 
cam faces for guiding the body into a position 
in which said passage is aligned With the head. 

EDWARD E. STEVENSON. 
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