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My invention relates to fluid pressure op 
erated swabs, and is particularly adapted for 
application to deep well operations in raising 
oil or water to the surface. 

in pumping deep oil and water wells by 
the use of the ordinary reciprocating pump, 
a difficulty commonly experienced is that sand 
and sediment collect around the plunger tend 
ing to cause excessive wear in the plunger and 
pump barrel and clogging and wearing the 
valves. In some cases the sand will clog 
the entire lower end of the pump barrel, mak 
ing it necessary to withdraw the sucker rods, 
piunger and tubing from the well for clean 

? ing and repair. 
It is an object of my invention to provide 

a Swab, which may be operated by pressure 
of air or gas, whereby the fluid may be raised 
from the well in such manner as to avoid the 
usual difficulties with sand and other foreign 
Imatter. 

It is also an object to elevate liquid in 
such manner as to draw sand and other ac 
cumulations along with the oil so that the 
well will not become clogged. It is desired 
to form a swab for pumping wells which 
will be cheap and economical to construct, 
which may be operated continuously for 
long periods of time without repair, and 
which may be repaired when necessary with 
out the necessity of withdrawing the work 
ing parts from the well. 

Referring to the drawing herewith where 
in a preferred embodiment of the invention is 
disclosed, Fig. 1 is a central longitudinal sec 
tion through a well casing and tube wherein 
my invention is employed; Fig. 2 is a simi 
lar view showing the operating parts indif 
ferent position; Figs. 3 and 4 are longitudinal 
Sectional views of the Swab plunger, in low 
ered and raised positions respectively. Like 
numerals of reference are employed to desig 
nate like parts in all the views. 

In carrying out my invention, I contem 
plate employing a casing in the well hole 
which will preferably be coupled together 
tightly at the joints and will extend down to 
the bottom of the well. At the upper end of 
the casing, I Secure a casing head 2 having 

one or more lateral pipes 3 connected there 
with through which air or gas under pressure 
may be pumped. At the upper end of the 
casing head is formed a stuffing box 4 in 
which a gland 5 is forced downwardly upon 
the packing 6 by means of clamping bolts 
of ordinary construction. 
A well tube 8 is slidable within the stuffing 

box so that it may be raised or lowered in 
the well to adjust the same relative to the 
oil level therein. At the lower end of the tub 
ing a coupling 9 is provided connecting the 
well tube with an inlet pipe or strainer 10. 
Above this coupling 9, the well tube 8 is per 
forated at 11 for a short distance to allow the 
entrance of fluid to the tube. At the upper 
end of the well tube...is a nipple 12 closed at 
its upper end by a cap 13, and having a lateral 
outlet pipe 14 therein adjacent the lower end 
of the nipple. The cap 13 has a central, down 
Wardly projecting stop pin 32 thereon to en 
gage with the swab valve as will presently 
appear. 
A swab piston 15 is adapted to fit closely 

within the well tube so as to slide freely 
therein and assist in raising the liquid from 
the well. The said swab piston is cylindrical 
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in form, having the lower end open. At the 
upper end, the walls of the piston are turned 
inwardly to form a tapered seat 17 to receive 
the head 18 of a valve, the stem 19 of which 
extends downwardly within the piston, and 
is slidable within a guide 20 intermediate the 
ends of the piston. The head 21 on the lower 
end of the stem 19 serves to engage with latch 
ing dogs 16 pivotally mounted on downward 
ly extending ears 25. The upper ends of the 
said dogs are curved inwardly and each has 
a shoulder 26 adapted to engage above the 
head 21 of the valve stem and hold it in low. 
ered position. A spring 27 upon the valve 
stem bears at its upper end against the lower 
face of the valve i8, and at its lower end 
against the guide 20, thus serving to hold 
the valve normally seated. The lower ends 
of the dogs are held resiliently apart by a 
Spring 28 and said ends are curved to provide 
cam faces 29 by which they may be forced in 
Wardly by contact with the inwardly beveled 
face of a supporting shoe 30. 
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The shoe 30 is a cylindrical tubular mem 
ber having a radial flange 31 thereon forming 
a seat for the swab ??????????? when in low 
ered position. The upperend telescopes free 
ly within the swab body to contact with the 
latching dogs 16, as shown in Fig. 3. The 
shoe 30 is itself resiliently supported upon 
a spring 22 which in turn is supported upon 
the inner flange 23 of the coupling 9. The 
swab plunger isthus normally positioned im 
???ately above the openings 11 in the well 
tube. 
In the operation of this device the tubing is 
lowered downwardly through the stuffing box 
into the well until the lower end of the well 
tube is at a suitable distance below the oil 
level indicated at 24. The piston is at that 
time supported upon the spring 22 in the posi 
tion indicated in Fig. 1. Air or gas under 
pressure is then pumped into the casing 
through the pipe 3, and as the pressure is 
???? increased the level 24 of the oil will. 
e gradually forced downwardly within the 

casing and when the level has passed below 
the openings 11 in the well tube, the air will 
then enter the tube and be exerted upwardly 
upon the swab piston 15. The air will bubble 
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in below the valve in the swab and will accu 
mulate ???essure to raise the swab and its load 
of liqui 
When in normal position, supported upon 

the shoe 30, the dogs 16 will be withdrawn, 
allowing the spring 27, to hold the valye 
seated. The action of the air pressure will 
then be to force the piston with its load of oil 
upwardly. The pressure of air below and that 
of the fluid above the valve will be approxi 
mately equal, and the increased area of the 
lower face, together with the force of the 
spring 27 will hold the valve seated. The 
load of oil will thus be raised to the surface 
by the pressure of air being pumped inwardly 

the pipe 3, and the load of oil will 
finally be discharged through the outlet pipe 
14. The valve will then pass upwardly into 
nipple 12 as shown in Fig. 2. An upwardly 
extending pin 33 on the valve will then con 
tact with the stop pin 32 on the cap 13, and 
force the valve downwardly so that the head 
21 will be forced past the latching dogs 16, 
which will engage above the head and hold 
the valve is its open position. 
The air behind the valve will exhaust out wardly through the pipe 14 following the oil, 

and the pressure within the tube and the cas 
ing will be relieved sufficiently to allow the 
oil to again rise in the casing closing the open 
ings 11 and shutting of the exhaust from the 
casing. The valve will then drop downward 
ly into its normal position, supported resil 
iently upon the spring 22. As the Swab pis 
ton strikes the upper end of the supporting 
shoe 30, the lower ends 29 of the dogs will 

65 strike with some force against the beveled upper face of the shoe, throwing them in 
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wardly so as to release the valve, allowing the 
spring 27 to again force it into its seat. The pumping operation may then be repeated 
thus forcing a succession of charges of oil to 
the surface above the swab piston. 
The advantages of this swab over the ordi 

nary pump are due largely to the simplicity 
of the structure. The swab piston is entirely 
un-connected with any apparatus at the sur 
face. It may fit somewhat freely within the 
tube 8, which does not need to be specially 
ground or machined, and may thus be of more 
economical construction. There will be a 
film of fluid between the swab plunger and 
the tube, and the fact that the fluid pressure 
below and above the piston will be approxi 
mately equal while the load is being lifted 
will tend to overcome any slight tendency of 
the liquid or air to be forced by the plunger 
body. The supporting device, including the 
spring 22 and the shoe 30 will serve to prevent 
any shock to the apparatus due to the drop 
ping of the plunger from the upper end of the 
well to the lower end. It will be understood 
that the discharge of the air following the 
discharge of the oil will relieve the pressure 
more completely within the tube than within 
the casing, having the result that the fluid 
will immediately rise to a higher position 
within the tube than in the casing, as shown 
in Fig.2. The piston will drop through this 
liquid readily, however, due to the fact that . 
the valve will be held locked in open position 
until the plunger engages with its supporting 
shoe 30. 
The action of this device will be practically 

automatic, it being only necessary to operate 
the air compressor so as to build up the re 
quired pressure within the casing, following 
each discharge of oil. It will also be noted 
that the discharge of comparatively large 
quantities of oil in this manner will allow an 
inrush of oil and sand from the lower end 
of the well upwardly into the tube, and that this load of liquid with its impurities will be 1. 
raised to the surface without the usual ten 
dency of the sand and sediment to get be 
tween the plunger and the tube, due to the 
fact that the pressures below the swab are 
approximately l to the pressure above. 
It will therefore be possible to keep the bot 
tom of the well clear of sand, and little wear 
upon the plunger and the tubing will result. 
The apparatus will thus last for a long period 
of time without repair, but if repair to the 
plunger becomes necessary, it may be removed 
and repaired by catching the plunger at the 
upward end of its stroke, thus making it un 
necessary to remove the pipe from the well. Other objects and advantages of the in 
vention will be apparent to those skilled in 
the art without further description. 
What I claim as new and desire to 
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prising a well casing, a casing head thereon, 
an inlet pipe in said casing head for air under 
pressure, a stuffing box at the upper end of 
said casing head, a well tube slidable in said 
stuffing box, a nipple closing the upper end of 
said tube, an outlet pipe at the lower end of 
said nipple, a coupling adjacent the lower end 
of said tube, said tube being perforated above 
said coupling, and a swab piston supported 
resiliently above said perforations, said pis 
ton having a normally closed downwardly 
opening valve therein and means wherby said 
valve is opened at the upper end of the travel 
of the swab. 

2. A swab of the character described, com 
prising a well casing, a casing head thereon, 
an inlet pipe in said casing head for air under 
pressure, a stuffing box at the upper end of 
said casing head, a well tube in said stuffing 
box, an outlet pipe on said tube, said tube hav 
ing openings therein adjacent the lower end, 
and a swab piston in said tube above said 
openings, said piston having a downwardly 
opening valve therein, means to hold said 
valve normally closed, and means at the upper 
end of said tube to open said valve. 

3. A pneumatic well swab, comprising a 
casing closed at the upper end, except for a 
compressed air inlet pipe, a tube slidable in 
said casing, a piston supported above the 
lower end of said tube, said tube being perfo 
rated below said piston, a nipple at the upper 
end of said tube, said nipple having a dis 
charge pipe thereon at its lower end, whereby 
air pressure in said casing may raise said pis 
ton above said discharge pipe in the manner 
described, a valve closing a passage through 
said piston, and means to open said valve at 
the upper end of said tube. 

4. In a pneumatic well swab, a casing, a 
casing head thereon, a lateral pipe thereon, a 
well tube slidable fluid tight in said casing 
head, said tube having an opening at the low 
er end, a pistonin said tube above said open 
ing, Said pistom having a downwardly open 
ing valve therein, a nipple at the upper end 
of said casing to receive said piston, an outlet 
pipe in said nipple at its lower end and means 
in said nipple to open said valve. 

5. In a pneumatic well swab, a casing, a 
well tube therein extending from the lower 
end of the well to the surface and having an 
opening therein at the lower end, a piston 
above said opening, means to allow pneumatic 
pressure to be exerted below said piston to 
move it to the upper end of said tube, a valve 
in said piston adapted to be closed during the 
upward movement of said piston means at the 
upper end of said tube to open said valve, and 
means to allow a discharge of fluid from said 
tube. 

6. A pneumatic swab comprising a well 
casing, a casing head having an air inlet pipe 
therein, a well tubeslidable through a stuffing 
box in said casing head, a piston at the lower 
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end of said well tube, said tube being per 
forated below said piston, a downwardly 
opening valve in said piston, means at the 
lower end of said tube to close said valve and 
means at the upper end of said tube to open 
said valve and releasable means to hold said 
valve in open position. 

7. A pneumatic swab for raising liquid 
from wells comprising a casing, a tubing 
therein, a detached piston in said tubing, a 
downwardly opening valve in said piston 
adapted to be held closed on movement of the 
piston upwardly and positive means to hold 
said valve open on its movement downwardly, 
and means to allow fluid pressure to be ex 
erted below said piston to move it upwardly 
for the purpose described. 

8. A pneumatic swab for raising liquid 
from wells comprising a casing, a tubing 
therein, a detached piston in said tubing, a 
valve in said piston, means to hold said valve 
normally seated, means automatically oper 
ated to latch said valve in open position at the 
upper end of said tubing, whereby it may 
drop freely, and means to allow fluid pressure 
to be exerted upon said piston, to raise it to the 
surface. 

9. A process of raising liquid from wells 
having therein a casing and a tubing, com 
prising continuously compressing gas within 
the space between the casing and tubing until 
the liquid level is lowered to allow entrance 
of gas at the lower end of said tubing separat 
ing said liquid and gas and raising a charge 
of liquid in said tubing above the compressed 
gas to discharge it at the surface and then 
allowing the gas to exhaust whereby the liq 
uid level may rise and the operation be repeated. 

10. In a pump, the combination of aver 
tically disposed casing, a swab movable in 
the casing, means for supplying a pressure 
medium near the lower part of the casing, 
for lifting the swab, a valve carried by the 
swab, and latch means for holding the valve in open position. 

11. In a pump, the combination of a ver 
tically disposed casing, a swab movable in the 
casing, means for supplying a pressure medi 
um near the lower part of the casing for lift 
ing the Swab, a spring for moving the valve 
to the closed position, and latch means for 
holding the valve in the open position. 

12. In a pump, the combination of a ver 
tically disposed casing, a swab movable in 
the casing, means for supplying a pressure 
medium near the lower part of the casing, 
for lifting the swab, a valve carried by the 
swab, mounted so that downward movement 
of the valve opens it, the valve when open 
allowing the pressure medium to pass 
through the swab, thus permitting the swab 
to move down latch means for holding the 
valve open, and spring means for moving the 
valve to the closed position. 
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13. In a pump the combination of aver 
tically disposed casing, a swab movable in 
the casing, means for supplying a pressure 
medium near the lower end of the casing, for 
lifting the swab, a valve carried by the swab, 
downward movement of the valve moving it to the open position, a spring for moving 
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the valve upward to closed position, latch 
means carried by the swab for holding the 
valve open, contact means at the upper end 
of the path of travel for controlling the open 
ing of the valve, and contact means at the 
lower end of the path of travel of the swab 
for releasing the latch means for allowing 
the spring to close the valve. 14. A pneumatic well swab, including a 
casing closed at the upper end except for a p 
compressed air inlet pipe, a tube in said cas 
ing, a piston supported above the lower end 
of said tube, said tube being perforated below 
said piston, a nipple at the upper end of said 
tube, said nipple having a discharge opening 
thereon at its lower end, whereby air pressure 
in said casing may raise said piston above said discharge opening, said piston, having 
a valve therein adapted to automatically open 
at the upper end of its travel and to auto 
matically close at the lower end of its travel. 

15. A pump assembly including a well 
casing, a tube within and spaced from said 
casing whereby a passage is formed between 
them, a swab freely movable in said tube, 
and means to feed pressure fluid continuously 
thru said passage at a level below said swab 
to elevate said swab and its load. 

16. In a pump assembly, a pair of concen 
tric pipes, means to force pressure fluid into 
the annular space between said pipes, a freely 
movable in the inner pipe, and means 
arranged to permit said pressure fluid to ele 
vate said swab. . 

17. In a pump, a pair of concentric pipes 
arranged to provide a reversed passage from 
the top to the bottom of a well, a swab freely 
movable in one of said pipes, and means to 
feed pressure fluid to said passage to operate 
said swab, a nipple at the upper end of the 
inner of said pipes to receive said swab, said 
nipple having an outlet at its lower end. 

18. A pump comprising a casing, a tube 
within said casing, a swab free to travel the 
length of said tube, and means to feed pres 
sure fluid into said casing to operate said 
swab. 

19. In a pump, a casing, a tube therein, a 
swab adapted to freely travel the length of 
said tube, means to feed pressure fluid to the 
space between said tube and casing, and ad 
ditional means whereby the pressure fluid 
may flow to a point below said swab when 

Ar 

said swab is at the base of said tube. 20. In a pneumatic pump, a casing, a tube 
therein extending from the surface to the de 
sired depth, a swab adapted to freely travel 
the length of said tube, and means carried by 
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said swab to control the flow of fluid there 
thru. 

21. In a pump, a casing, a tube therein and 
spaced therefrom, a freely movable swab in 
said tube, an automatically operable valve 
carried by said swab, adapted to close at the 
lower position and open at the upper posi 
tion, a discharge outlet from said ? 28S 
at the upper end of said tube above said out 
let to receive said swab and means to open 
said valve to enable said swab to drop freely. 

22. In a pump, an eduction tube extendin 
from the surface into the fluid being pumped, 
and having normally open ports therein ad 
jacent the lower end, a swab adapted to 
travel freely in said tube, a nipple at the up 
er end of said tube having a discharge out 

let below the upper end thereof, means to 
deliver pressure fluid through said portsbe 
low said, swab, said swab being adapted to pass said outlet into said nipple to permit 
the discharge of pressure fluid below said 
swab. 

23. In a well having a casing and an educ 
tion tube therein, the process of raising liq 
uid from said well comprising exerting a fluid 
pressure in said casing to force the level of 
liquid in the well downward to allowinlet of 
said fluid to said tube adjacent its lower end, 
separating said fluid from the load of liquid 
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above it, lifting said load to the surface and 
discharging said load from said tube. 

24. A method of raising liquid from wells 
having a casing and an induction tube there 
in, including maintaining a constant flow of 00 

pressure fluid into the well casing, allowing 
this constant flow to accumulate in the casing 
until the static head of liquid in the well is depressed to a predetermined point, forcing 
said pressure fluid to enter said tube below 
the liquid thereon, lifting said liquid in a 
mass through the pressure of said fluid by 
preventing the mixing of said fluid and liq 
uid, and then permitting the liquid and ac 
cumulated pressure fluid to escape. 25. A method of raising liquid from wells 
including trapping a predetermined weight 
of liquid above a plunger in a pipe, forcing 
pressure fluid continuously into said well to 
exert pressure beneath said plunger until it 
rises with the trapped liquid to the upper end 
of the well, allowing the trapped liguid and 
fluid to discharge in succession from the 
same opening, and then permitting the plung 
er to fall to the starting position. 

26. A method of raising liquid from wells 
with a continuous low pressure flow of fluid including, trapping a predetermined static 
head of liquid above a plunger in a pipe, ac 
cumulating pressure fluid outside of said 
pipe until the outside liquid is depressed be 
low the plunger, allowing pressure fluid to 
flow beneath the plunger until the pressure 
exceeds the weight of the trapped liquid, 
raising the plunger and liquid, discharging 

105 

110 

5 

1920 

25 

130 



1,846,000 

The liquid and fluid at the surface, and allow 
· ng the plunger to fall to the starting posi 
O 

27. A method of raising liquid including 
t'apping a static head of the liquid above 
å freely movable plunger in a pipe accumu 
inting pressure fluid beneath the plunger and 

'cing said plunger and liquid to the sur 
face, discharging the liquid from above and 
the pressure fluid from below the plunger, 
opening a passage in the plunger so that it 
may sink to the bottom of the well and clos 
ing said passage after another load of the 
liquid has been trapped. 

15 28. A pneumatic swabbing device includ 
ing a casing, an eduction tube therein, said 
eduction tube having its upper end closed and 
all opening spaced slightly below said upper 
end to provide a nipple above the said open 

2. iiig. a swab plunger freely slidable from 
ille lower end of said tubing to the upper end 
::::reof, and means to admit pressure fluid 
t the tube below said swab, to force said 
is with upwardly past, said opening into said 

25 I ii lyrole. 
29. In combination with a well, a fluid op 

crated pump including a pump barrel which 
(extends from the surface to the pumping 
depth, a freely traveling plunger in said 

20 barrel adapted to move from the bottom to 
the top of said barrel, and automatically op 
erable means to control the movement of said plunger. 
In testimony whereof, I hereunto affix my 

signature this the 23rd day of October, A. D. 
924. 

HAROLD W. FLETCHER. 
-: 
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