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UNITED STATES PATENT office 
1,97 8,595 

WELL PUMPING APPARATUS 
Elmer Dewitt Nothstine, Pettus, Tex. 

Application January 7, 
1. Claims. 

My invention relates to improvementS in Wel 
pumping methods and apparatus, more particul 
larly to a pumping unit adapted to be mounted 
at the bottom of a well and actuated through ro 

5 tary movement of the tubing such movement 
being imparted to the tubing at the surface of 
the ground. The principal object of my inven 
tion is the provision of a pump which will be 
compact So as to be operable within a small space, 

lo Such as a well casing, which will be positive in 
operation and which will necessitate a minimum 
of moving parts such as valves and valve actuat 
ing structure. 
A further object of my invention is the provi 

i6 sion of means whereby the pump will be rotat 
ably mounted upon the lower end of the tubing 
in such a way as to prevent longitudinal move 
ment of the pump with respect to the tubing and 
also rotary movement with respect to the well 

20 casing. Through the use of my invention, heavy 
Sucker rods with their associated disadvantages 
and also the cumbersome pumping equipment 
usually located at the surface at the top of the 
well will be eliminated. 

2d In carrying out my invention I have provided 
a pump in which a plurality of pistonS are mont 
ed for reciprocation within cylinders which lat 
ter are located substantially in a circle about the 
tubing with their axes parallel to the tubing. 

30 Rotary motion of the tubing is translated into 
reciprocating motion of the pistons by means of 
a cam and a follower ring, the former being se 
cured to the tubing while to the latter are at 
tached the piston rods of the pistons. A parti 

35 tion within the tubing and a pair of slots associ 
ated therewith serve as inlet and outlet valves 
for the cylinders. A pair of thrust bearings pre 
vent longitudinal movement of the pump with 
respect to the tubing while anchor members serve 

40 to hoid the pumps stationary during rotary move 
ment of the tubing. 
For a further explanation of my invention ref 

erence may be had to the accompanying draw 
ings, in which: - 

Figure 1 is a vertical sectional elevation of a 
pump embodying a preferred form of my inven 
tion, 

Figure 2 is a sectional plan view taken on the 
line. 2-2 of Figure 1, v 
Figure 3 is a sectional plan view taken on the 

line 3-3. Of Figure , , 
Figure 4 is an elevation of a detail taken on 

the line 4-4 of Figure 1, 
Figure 5 is a vertical sectional elevation show 

55 ing a modification of my invention, 
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Figure 6 is a sectional plan view taken on the 
line 6-6 of Figure 5, 

Figure 7 is a sectional plan view taken on the 
line 7-7 of Figure 5, 

Figure 8 is a view partly in section taken on 
line 8-8 of Figure 1, showing the cam and ring 
connection, 

Figure 9 is a vertical sectional elevation show 
ing a still further modification of my invention, 

Figure 10 is a sectional plan view taken on the 
line 10-10 of Figure 9, 

Figure ill is a Sectional plan view taken on 
the broken line 11-11 of Figure 9, while 

Figure 12 is an elevation of a detail taken on 
line 12-12 of Figure 9. 

Referring to Figures 1 thrul 4 of the drawings, 
the well is provided with a casing 10 and a string 
of tubing 11. Where possible, the same ordinals 
will be applied to the figures showing the modi 
fications of the invention. Secured to the ex 
terior of the tubing 11 are anti-friction bearings 
12 and 13 and between these bearings is mounted 
a cylinder block or housing 14, the latter being 
preferably provided with Suitable packing 15 
where it engages the tubing 11. Within the 
block 14 are located a plurality of cylindrical 
chambers or cylinders 16, 17, 18, 19, 20, 21 and 
22, in this instance seven cylinders being shown. 
Mounted for reciprocation within the cylinders 
are a plurality of pistons, two of which are 
shown in Figure 1 by ordinals 23 and 24. A cup 
shaped member 25 is secured to the lower Outer 
edge of the cylinder block 14 and is provided 
at its center with a bearing 26 and suitable 
packing 27 so that the tubing 11 may rotate 
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freely therein. The cup-shaped member 25 . 
serves not only to enclose and lubricate the driv 
ing mechanism for the pistons but also as a 
receptacle to catch any broken parts and keep 
them from being lost in the well. 

in order to translate rotary movement of the 
tubing 11 into reciprocating movement of the 
pistons have provided a can member 28 at 
tached to the outside of the tubing by any suit 
able means, such as set Screws 29. A follower 
ring 30 encircles the can 28 and between the 
ring and the cam a ball race 31 is located. The 
pistons reciprocable in the chambers 6, 17, 8, 
19, 20, 2 and 22 are provided with piston rods 
32 and the lower ends of the piston rods are se 
cured by pivot or pin connections 34 to the ring 
30 as shown more clearly in Figure 8. The plane 
of the cam 28 is at an angle of Substantially 45 
with the longitudinal axis of the tubing and it 
will thus be seen that when the tubing is rotated 
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2 
the cam 28 will also be rotated but due to the 
anti-friction bearing the ring 30 Will not neces 
sarily rotate. The ring will, however, follow 
the upward and downward movement of the cam 
28 and the piston rods and pistons, which are Se 
cured to the ring member, Will thus be recipro 
cated within their respective cylinders. 
At a point Substantially even with the tops of 

the chambers 16, 17, 18, 19, 19, 20, 21 and 22 the 
tubing 11 is provided with an internal partition 
35 and is also provided on opposite sides of the 
partition with a pair of slots 36 and 37, the slot 
36 forming an inlet port and the slot 37 forming 
an outlet port. At the upper end of each cylin 
der a port 36d. is provided, leading to the tub 
ing 11. 
In order to prevent rotation of the pump, with 

respect to the casing 10, I have provided a, plu 
rality of anchor members 38, each of these an 
chor members being pivotally secured to an ear 
39 projecting from the upper outer edge of the 
cylinder block 14. A short cylinder 40 is thread 
edly secured to the cylinder block 14 and extends 
upwardly as shown in Figure 1. Between each 
of the anchor members 38 and the cylinder 40 
is mounted a compression Spring 41 adapted to 
force the anchor member toward the casing well 
10. Each of the anchor members 38 is provided 
at its outer surface with a plurality of longi 
tudinally extending sharp edges 42, and it will 
thus be obvious that the edges 42 Will tend to 
grip the casing 10 and prevent any rotary move 
Inent of the pump unit with respect thereto 
while not interfering with longitudinal move 
ment of the pump as it is being lowered into or 
withdrawn from the well. 
In the operation of this embodiment of my in 

vention let us assume that the pump unit has 
been assembled and Secured to a section of the 
tubing 11 between the bearings 12 and 13, as 
shown in Figure 1. The tubing may then be 
inserted in the well and lowered until the pump 
unit is in a desired position with the lower end 
of the tubing extending downwardly into the 
oil or other fluid to be pumped. When the tub 
ing is then rotated, the cam 28 will cause the 
ring 30 to Oscillate in a vertical direction and 
the pistons connected thereto to be reciprocated 
in orderly Sequence. As the pistons are recipro 
cated within their respective cylinders, the fluid 
to be pumped will be drawn upwardly thru the 
lower portion of the tubing and will pass into 
certain of the cylinders thru the inlet port 36 in 
the tubing and the ports 36a in the cylinder 
block. At the same time oil, which has pre 
viously been drawn into the remaining cylinders, 
will be forced upwardly by their respective pis 
tons and out thru the ports 36a and 37 into the 
tubing whereupon it will be forced to the surface 
of the ground. As the tubing 11 rotates the 
partition 35 will also rotate and, as shown in 
Figure 2, this partition and the ports 36 and 37 
will serve as valves to admit oil to each cylinder 
when the piston in that cylinder is on its down 
Stroke and to allow oil to be pumped from each 
cylinder the piston of which is on its up stroke. 
A continuous flow of oil will therefore take place 
from the lower portion of the tubing into and 
out of the cylinders and then up thru the re 
mainder of the tubing to the surface. 

In Figures 5 thru 7, I have illustrated a modi 
fication of my invention in which two pistons 
Such as are shown at 23a and 23b in Figure 5 
are used in each of the cylindrical chambers 16a, 
17a, 18a, 19a, 20a, 21a, and 22a and are connected 
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by means of piston rods to oppositely disposed 
cams and rings 30a and 30b, so that the pistons 
in each cylinder will move always in opposite 
directions. The principle of operation of this 
type of pump is substantially the same as that 
described with reference to Figures 1 thru 4, the 
main difference being that the capacity of the 
pump is doubled by lengthening the cylinders and 
the addition of a second set of pistons in the 
upper portions thereof. In this embodiment the 
cylinder block 14a is substantially twice as long 
as the block 14 of Figure 1, in order to accommo 
date the two pistons in each cylinder. To the top 
of cylinder block 14a is secured an inverted Cup 
member 45 which serves as a housing for the 
upper cam and ring 30d. It will be understood 
that the two cam and ring connections 30a and 
305 shown in Figure 5 are substantially the Same 
as the connections 29 and 30 shown in Figures 1 
and 8, and that the two cams are mounted upon 
the tubing 11 at right angles to each other SO 
that the pistons in each cylinder will move in 
opposite directions when the tubing 11 is rotated. 
The cup-shaped member 45 is provided at its 
center with a bearing 45a and Suitable packing 
so that the tubing 11 can rotate therein. 

In the embodiment shown in Figures 5, 6 and 7, 
the anchor members take the form of L-shaped 
blocks 46, each of these blocks being provided 
with two legs 47 and 48, the legs 47 being provided 
with holes 49 while the legs 48 have arc-shaped 
slots 50 formed therein. A plurality of Short 
bolts 51 are secured to the upper side of the cup 
shaped member 45 and project through the holes 
49 and slots 50, allowing the anchors limited 
movement around those pins 51 which project 
through the holes 49. A plurality of compression 
springs 52 are mounted between the anchors 46 
and the bearing 45a of the upper cup-shaped 
member 45 and serve to normally hold the an 
chors in engagement with the casing 10. The 
Outer Surfaces of the anchors 46 are provided 
with sharp edges 53, and it will be observed that 
rotation of the pump in a clockwise direction, 
when viewing Figure 6, will be prevented through 
the engagement of the teeth 53 with the casing 
10. The greater the tendency of the pump to 
turn, the greater will be the force exerted between 
the teeth of the anchor members and the Casing. 
The anchor members 46 Will, of course, not inter 
fere with longitudinal movement of the pump 
with respect to the Casing. 
The tubing 11 is provided with an internal par 

tition 35d. Similar to the member 35 ShOWn in 
Figure 1 and also with inlet and outlet ports 36b 
and 37b at opposite sides of the partition 35a. In 
this embodiment the ports 36c of the cylindrical 
chambers 16a-22a are located at the mid-points 
of the chambers and cooperate with the tubing 
ports 36b and 37b. 
The operation of this embodiment is Substan 

tially the same as that described with reference 
to Figures 1 through 4, the oil being drawn up 
Wardly through the lower section of the tubing 
and into certain of the cylinders through ports 
36b and 36c While at the same time oil is being 
forced out of the remaining cylinders through 
ports 37b and 36c and thence upwardly through 
the tubing 11 to the Surface of the ground. 
In Figures 9 through 12, I have illustrated a 

further modification of my invention wherein 
but two cylinders or chambers are used and gear 
ing is employed to translate the rotary motion of 
the tubing 11 into reciprocating movement of the 
pistons. In this embodiment a cylinder 60 forms 
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a housing for the pump and to the upper end of 
this cylinder is attached a cup-shaped member 
6i, having a bearing at its center around the tub 
ing 11. Within the housing 60 are arranged two 
Smaller cylinders 62 and 63, provided in their 
upper portions with pistons 62a and in their 
lower portions with pistons 63a. The cylinders 
62 and 63 are held in proper spaced relation, as 
shown in Figure 10, by means of a spacing mem 
ber 64. The cup-shaped member 61 is provided 
with a plurality of anchor members 66, which 
Serve to engage the casing 10 in a manner such as 
has been described with reference to the embodi 
ment shown in Figures 5, 6 and 7. 
Affixed to the spacing member 64 and sur 

rounding the tubing 11 is a cylindrical sleeve 67, 
which serves as a bearing for the tubing 11. 
Secured, as by welding, to the inner surfaces of 
the housing 60 are a plurality of bearings 68 and 
in alignment with these bearings and secured to 

: the sleeve 67 is another set of similar bearings 
69. The bearings 68 and 69 serve to support four 
crank shafts 70, 71, 72 and 73, these crank 
shafts being arranged oppositely in pairs as will 
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be observed with reference to Figure 9. Afixed 
to the tubing 11 are two bevel gears 74 and 75 
and meshing with these gears and secured to the 
respective crank shafts 70, 71, 72 and 73 are four 
other bevel gears 76, 77, 78 and 79. It will thus 
be observed that when the tubing 11 is rotated 
the gears 74 and 75 secured thereto will cause 
rotation of the gears 76, 77, 78 and 79, which in 
turn being secured to the crank shafts 70, 71, 72 
and 73 will cause reciprocation of the two sets 
of pistons 62a and 63a in opposite directions. 
A pair of valves 80 and 81 are mounted in the 

upper surfaces of each of the lower pistons 63a, 
these valves comprising the intake valves for the 
chambers 62 and 63. A pair of ports 82 and 83 
formed in the mid-portions of the cylindrical 
chambers 62 and 63 and extending through the 
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spacer member 64 are adapted to cooperate with 
a port 84 formed in the tubing 11 to direct the 
fluid from the chambers into the tubing. A 
cap member 85 is secured to and closes the lower 
end of the tubing 11. 

In the operation of this modification, when the 
tubing 11 is rotated, the two sets of pistons 62a 
and 62b will be reciprocated within the cylindri 
cal chambers 62 and 63, the pistons in each. 
chamber being moved in opposite directions due 
to the arrangement of the crank shafts 70, 71, 
72 and 73 and the gearing which transmits the 
¥??? from the tubing to the crank shafts. 

en the pistons in cylinder 62 are moving away 
from each other the valve 80, in the piston 63a. 
in that cylinder will open, thus allowing fluid to 
be drawn into cylinder 62. At this time the outlet 
port 82 will be closed. As the tubing 11 con 
tinues to rotate, the pistons in cylinder 62 which 
has been filled with fluid to be pumped will move 
toward each other and at that time the intake 
valve 80 will be closed and the outlet port 82 will 
communicate with the tubing port 84 and the 
fluid in the cylinder will be forced through the 
port 84 into the tubing 11 and upwardly to the 
Surface of the ground. Since there are in effect 
two separate pumps within the housing 60, one 
pump being on its intake stroke while the other 
is on its discharge stroke, there will be a con 
tinuous passage of fluid upwardly through the 
tubing to the surface. M 

It will be understood that more than two cylin 
ders may be used in the gear-type of pump illus 
trated in Figures 9-12 and also by using half 

Surface of the ground, and valve means associat 

3 
as many teeth. On the gears 76-79 as are used 
on the gears 74 and 75 and by providing an addi 
tional discharge opening 84 opposite the one 
shown in Figure 9, the volume of the pump will 
be doubled for the same rate of rotation of the 
tubing. 
Obviously many modifications and variations 

of the invention, as hereinbefore set forth, may 
be made without departing from the spirit and 
Scope thereof, and therefore only such limitations 
should be imposed as are indicated in the ap 
pended claims. 

I claim: 
1. In a well pump, in combination with a string 

of tubing extending downwardly from the sur 
face of the ground, a housing surrounding a por 
tion of Said tubing, said housing being provided 
With a plurality of cylindrical chambers, ports 
Connecting said chambers with said tubing, a 
piston slidably mounted in each of said cham 
bers, means for translating rotary motion of said 
tubing into reciprocating motion of said pistons, 
and valve means associated with said tubing and 
COOperating with said ports for directing fluid 
into certain of said chambers and out of certain 
other of said chambers as said tubing is rotated 
from the surface of the ground. 

2. In Combination with a string of tubing in 
a well, a pump unit comprising a housing nor 
mally maintained in fixed position in said well 
and provided with a plurality of cylindrical 
chambers, pistons slidably mounted in said cham 
bers, means for reciprocating said pistons com 
prising connections between said pistons and said 
tubing for translating rotary motion of said 
tubing into reciprocating motion of said pistons, 
a partition in said tubing, the portion of the 
tubing pelow said partition being in communi 
cation with the fluid in the well to be pumped 
while the upper portion of the tubing leads to the 
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ed with said partition for connecting said cham 
bers to the lower and upper portions of said 
tubing in predetermined sequence as the tubing 
is rotated. 

3. In combination with a string of tubing ex 
tending downwardly into a well from the surface 
of the ground, a pump unit comprising a housing 
normally maintained in fixed position in said 
well and provided with a plurality of cylindrical 
chambers, pistons slidably mounted in said 
chambers, means for reciprocating said pistors 
comprising connections between said pistons and 
Said tubing for translating rotary motion of Said 
tubing into reciprocating motion of Said pistons, 
and valve means associated with said tubing for 
directing fluid into and out of said chambers in 
predetermined sequence. 

4. In combination with a string of tubing 
adapted for rotation in a well, a housing mounted r 
on said tubing, anti-friction bearings between 
said housing and said tubing so that the tubing 
will rotate freely with , respect to said housing, 
means on Said housing for engaging the inner Sur 
face of said well so as to hold said housing sta 
tionary when the tubing is rotated, said housing 
being provided with a plurality of cylindrical 
chambers arranged parallel to each other and to 
said tubing, pistons in said chambers, motion 
translating means connected to said tubing and 45 
said pistons so that said pistons will be recipro 
cated when the tubing, is-rotated, a, partition di 
viding the interior of the tubing into a lower in 
take portion and an upper outlet portion, and co 
operating ports in said tubing and chambers ar- 150 
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?? 
ranged to connect the chambers to Said intake 
and outlet tubing portions in predetermined Se 
CeICe. 

5. In combination With a string of tubing in a 
Well, a pump unit comprising a housing having 
a plurality of cylindrical chambers formed there 
in, pistons Slidably mounted in Said chambers, 
means for reciprocating Said pistons comprising 
COnnections between said pistons and Said tubing 
SO that rotary notion of Said tubing Will be trans 
lated into reciprocating motion of said pistons, 
means for holding Said housing Stationary When 
the tubing is rotated, said means comprising a 
plurality of anchor members mounted upon Said 
housing and compression Springs for forcing the 
anchor members into engagement With the cir 
cumference of the Well, ports connecting each of 
Said chambers with said tubing and Valve means 
aSSOciated With the tubing and cooperating with 
Said ports for directing fluid into and out of Said 
chambers as the tubing is rotated. 

6. In combination. With a String of tubing 
adapted for rotation in a Well, a housing mounted 
on Said tubing, said housing being mounted so 
that the tubing will rotate freely with respect 
thereto, means for holding the housing Stationary 
When the tubing is rotated, said housing being 
provided With a plurality of cylindrical chambers 
arranged parallel to each other and to Said tub 
ing, pistons in said chambers, means for trans 
lating rotary notion of said tubing into recipro 
Cating motion of Said pistons, Said translating 
means comprising a can Secured to Said tubing, a 
ring member cooperating With Said can and con 
nected to said pistons and an anti-friction bear 
ing between Said can and said ring member, and 
valve means associated with said tubing for di 
recting fluid into and Out of Said chambers in pre 
determined sequence. 

7. In combination with a string of tubing 
adapted for rotation in a well, a housing mounted 
on Said tubing, said housing being mounted so 
that the tubing will rotate freely with respect 
thereto, means for holding the housing stationary 
When the tubing is rotated, Said housing being 
provided with a plurality of cylindrical chambers 
arranged parallel to each other and to Said tubing, 
istons in Said chambers, neans for translating 

rotary motion of Said tubing into reciprocating 
motion of said pistons, said translating means in 
cluding a gear Secured to Said tubing, crank Shafts 
connected to said pistons and a second set of gears 
Secured to said crank shafts and meshing with 
Said first mentioned gear, and valve means asso 
ciated With said tubing for directing fluid into and 
out of said chambers in predetermined sequence. 

8. In combination with a string of tubing in a 
Well, a pump unit comprising a housing having a 
plurality of cylindrical chambers formed therein, 
a pair of pistons oppositely disposed in each of 
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Said chambers, means for reciprocating Said pis 
tons in opposite directions comprising a pair of 
cams Secured to Said tubing, a ring member co 
Operating With each of said cams and connected 
to the pistons at adjacent ends of Said chambers, 
anti-friction bearings between said cams and said 
ring members, said cams being oppositely air 
ranged So that upon rotation of Said tubing the 
pistons in each cylinder will move in Opposite di 
rections to each other, ports connecting the mid 
portion of each of Said chambers with said tubing, 
and Valve means associated with said tubing and 
cooperating with said ports for directing fiuid into 
and out of Said chambers in predetermined Se 
quence aS Said tubing is rotated. 

9. In combination with a string of tubing 
adapted for rotation in a well, a pump unit corn 
prising a housing rotatably mounted on a portion . 
of said tubing, a pair of cylinders longitudinally 
arranged within said housing, pistons in Said cyl 
inders, piston rods connected to Said pistons, 
crank shafts for actuating Said piston rods, gear 
ing Secured to said tubing and Said crank shaftS 
So that rotary motion of said tubing will be trans 
lated into reciprocating motion of Said pistons, 
valve means for alternately admitting fluid to and 
discharging fluid from Said cylinders, and means 
for holding Said housing Stationary while Said 
tubing is being rotated. 

10. In combination with a string of tubing 
adapted for rotation in a Well, a pump unit con 
prising a hOUSing rotatably mounted On a por 
tion of said tubing a pair of cylinders longitudio 
nally arranged within said housing, a pair of pis 
tons Oppositely disposed in each of Said cylinders, 
means for translating rotary motion of Said tub 
ing into reciprocating motion of Said pistons, in 
take valves mounted in the pistons at one end of 
Said housing, ports connecting the mid portion of 
said cylinder to said tubing, discharge valves asso 
ciated with said tubing for cooperating with said 
ports, the arrangement being such that on the in 
take Stroke fluid Will be drawn into Said cylinders 
thru Said intake Valves and on the discharge 
stroke fluid will be pumped from said cylinders 
thru Said ports and discharge valves into said 
tubing and means for holding said housing sta 
tionary While said tubing is being rotated. 
1. In Combination. With a string of rotatable 

tubing extending into a well from the Surface of 
the ground, a reciprocatory pump located near 
the bottom of and communicating with said well, 
means for converting rotary movement of Said 
string of tubing into reciprocating movement of 
Said pump, and means for conducting the dis 
charge from Saidpump upwardly to the Surface of 
the ground through said string of tubing on the 
preSSure stroke of said pump. 
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