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UNITED STATES PATENT OFFICE. 

JAMESS. THOMPSON, OF TAYLORSTOWN, PENNSYLVANIA. 

PUM PING APPARATUS FOR WELLS 

SPECIFICATION forming part of Letters Patent No. 586,524, dated July 13, 1897. 
Application filed January 18, 1895, Serial No. 535,333, (No rhodel.) 

To (v!! Zthony it 77v(tif co/vce/’fy: 
Be it known that I, JAMES S. THOMPSON, 

a resident of Taylorstown, in the county of 
Washington and State of Pennsylvania, have 
invented a new and useful Improvement in 
Pumping Apparatus for Wells; and I do here 
by declare the following to be a full, clear, 
and exact description thereof. 
Myinvention relates to apparatus for pump 

ing oil, water, and like wells, its chief object 
being to provide a pumping device in which 
a flexible wire rope or cable may be used, and 
also one which provides for the Washing of 
the walls of the well to prevent the collection 
of paraffin thereon, such as in oil-wells. 
My invention comprises, generally stated, 

a working barrel, a second working barrel of 
smaller diameter, and pistons operating in 
said Working-barrels and of correspondingly 
different diameters and a vent to preclude the 
equalization of pressures. 
To enable others skilled in the art to make 

and use my invention, I will describe the same 
more fully, referring to the accompanying 
dra Wings, in which 

Figure 1 is a vertical section of my in 
proved apparatus. Fig. 2 is an enlarged view 
of a portion of same. Fig. 3 is a cross-sec 
tion on the line 33, Fig. 2. Fig. 4 is a modi 
fied form of my invention, and Fig. 5 is a 
view of the lower end of the pumping appa 
ratus where the sprayer is omitted. 
Like letters of reference indicate like parts 

in each view. WM 
In Fig. 1 of the drawings the letter CL des 

ignates an oil-well, C' designating the oil-sand 
from which the Oil flows into the well. The 
pumping apparatus is located within this oil 
sand. Below this oil-sanda' is the perforated 
tubingb, which extends down to any suitable 
distance and which has connected thereto an 
other section of tubing, which acts as an an 
chor for the pumping apparatus suspended 
above. 
Secured within the upper end of the per 

forated tubing b is the casting c, said casting 
having the opening c' therein, to which the 
feed-pipe c' may be connected. This feed 
pipe c' extends up to the top of the oil-sand, 
or any suitable distance, in order that when 
the pumping apparatus is in operation said 

feed-pipe will indicate by admitting gas into 
the pump when the oil has been sufficiently 
lowered in the well. The oil may also be ad 
mitted through the opening c in the casting 
c, and where desired the feed-pipe c may be 
dispensed with. 
Within the seat c of the casting c is the 

brass anchord, the lower end of said anchor 
being slightly tapered, so as to fit within the 
corresponding seat c. Between the anchor 
cl and the inner walls of the casting c is in 
terposed the packing d", which may be formed 
of rope or other suitable material. This pack 
ing is held in position by a collard, which 
has the grooved, which fits down over the 
upper end of said packing. Connected to 
the upper end of the anchor dis the sleevee, 
while resting upon the end of the anchord 
is the valve-seat e', said valve-seat being held 
in position by means of the lugs e' on the ex 
terior of the valve-seat e'. The interior of 
the sleeve e is also provided With lugs e', 
which regulate the distance to which the ball 
e' may rise within said sleeve. 
Secured to the upper end of the sleeve e is 

the tube f, said tube extending up and se 
cured at its upper end to the pistOn 9 by 
means of the sleeve g'. 
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The piston g has the cups g’, which form 8o 
the packing for same. A valve-seat g, held 
in position by the cap h, engages with the 
upper end of said piston g. This cap h has 
the openingsh' to permit of the escape of the 
fluid. The ball rests upon the valve-seat g, 
but said ball may be omitted, as the ball e' 
will be sufficient for all ordinary purposes in 
the Working of the pump. m 
The piston g is adapted to operate within the 

working barrelk, whether said piston moves 
within said working barrel or the working 
barrel moves over the piston. At the lower 
end of the working barrel k is the sleeve k", 
said sleeve being adapted upon the lifting of 
the working barrelk to engage with the lower 
end of the sleeve'g'. By a further lifting of 
the Working barrell; the anchord may be un 
seated and the whole pumping apparatus be 
withdrawn from the Well. In the same man 
ner the sleeve g’ affords a means of lowering 
the anchor and its connections into the Well. 
Connected to the upper end of the working 
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barrell is the piston l, said piston being con 
nected to said working barrel by means of the 
sleeve l'. This piston l is also provided with 
cups l, which act to pack said piston. The 
upper end of the piston l is provided with the 
valve-seat in, held in position by means of the 
cap or crown in, secured to said piston, while 
a ball O rests on said valve-seat in. The Cap 
or crown n is provided with the extension in.' 
and the threaded connection, n, to which the 
cable or sucker-rods, as the case may be, are 
attached. m 

The piston l operates within the Working 
barrels, which is polished on its inner Walls 
to facilitate the operation of the piston l work 
ing therein. This working barrel S is of Sluit 
able length and is connected at its lower end 
by the sleeve t to the tubing '. This tubing 
f is connected at its lower end to the casting 
c. The Working barrel S is connected at its 
upper end to another section of tubing, like 
the tubing , which extends to the top of the 
well and through which the oil is pumped. 
The lower section of tubing r and the work 

ing barrel S are connected by the washer or 
sprayer t, said sprayer being located at a 
height to be determined by the point at which 
the oil enters the well, or, as it is commonly 
termed, the “pay-streak.º This sprayer con 
sists of a sleeve having orifices t', located at 
suitable intervals, which act, when the fluid 
is ejected therefrom in the manner hereinaf 
ter set forth, to agitate the surrounding fluid 
in the Well and so prevent the formation of 
paraffin upon the walls of the well, while at 
the same time it washes away that Which has 
already formed. The sleevet is also provided 
with the valvet, which will permit the en 
trance of fluid into the sleeve and also into 
the working barrel S and tubing upon the 
upward stroke of the piston l, so that upon 
the descent of said piston the fluid thus ad 
mitted will be ejected with force from said 
orifices. 
The lower end of the inner working barrel 

le is provided with the orificeskº, which per 

So 

55 

mit a portion of the fluid admitted through 
the orifices of the sleeve it to pass up into the 
space between the working barrel is and the 
tube f. Fluid may also be admitted to this 
above-mentioned space through the sleeve ', 
which does not fit closely around the tube f. 

I do mot limit myself in any sense to the 
arrangement and construction of the parts 
illustrated in the drawings, as these may be 
changed and modified without affecting the 
scope of my invention. 
The operation of my improved pumping 

apparatus when constructed as illustrated is 
as follows: While my improved pump is es 
pecially adapted for use with a wire line, yet 
it is apparent that it may be also employed 
with the ordinary sucker-rods. Where a wire 
line is elmployed, it may be connected to the 
upper end of the pump in any suitable man 
ner. The Wire line is connected in the ordi 
nary manner by suitable clamps to the cus 
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tomary Walking-beam. Upon the reciproca 
tion of the walking-beam the piston l and , 
working barrel (; will be raised and lowered. 
Upon the upstroke of the piston land the 
working barrel lic attached thereto the fluid 
will be drawn in through the feed-pipe c or 
the opening c, as the case may be, whence 
it passes up through the tube f into the space 
above the Smaller piston g and inclosed by 
the smaller working barrel k. At the same 
time by the upstroke of the piston l fluid is 
drawn in through the orifices t and valve t 
in the sleeve t into the space surrounding the 
tube f. 
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Upon the downstroke of the piston 
land working barrel (; the ball-valve O in said . 
piston will be unseated, while the valves and 
e' will be seated. The fluid which was ad 
mitted by the upstroke of the piston l into 
the space above the piston g and within the 
working barrel ke will pass up through the 
openings in the crown 7, and thence to the 
top of the well. By this same downstroke of 
the piston l and working barrel is a portion 
of the fluid admitted through the valve land 
orifices l of the sleeve it will be ejected from 
the orificest with considerable force against 
the walls of the well for the purpose of wash 
ing the Walls of the well as well as to. pre 
vent equalization of pressures, as more fully 
hereinafter explained. A portion also of the 
fluid admitted through the orificest and valve 
twill, upon the downstroke of the piston l, 
pass up through the orifices into the space 
between the working barrel and the tube f, 
and upon the upstroke of said piston l this 
fluid will escape through the orifices k. It 
is apparent that in case the sleeve k is not 
used the orifices would be superfluous, as 
the lower end of the Working barrel would 
be open to admit the fluid. 

In employing a wire line for operating the 
pumping apparatus I am enabled to hold the 
line taut during the pumping operation for 
the following reasons: As the piston lisraised 
the wire line of course is maintained taut, 
and upon the downstroke of said piston there 
is a very heavy column of fluid in the well 
above the piston land resting thereon, which 
acts to lower said piston. It is apparent, 
however, that if the piston g was of the same 
diameter as the piston l there would be an 
equalization of pressures and no work would 
be done; but the piston g is of smaller diame 
ter than the piston l and the orifices t in the 
sleeve tallow for the escape of a portion of 
the fluid below the piston l. The fluid is thus 
prevented from equalizing the pressures 
above and below the larger piston l by means 
of this vented sleeve t or other manner of 
venting the space below the larger piston l. 
Accordingly, having provided for this differ 
ence in area by suitable vents, the descent 
of the larger piston l will be positive and 
even, as the wire line will be maintained taut. 
All the fluid taken up through the tube f 

and discharged into the space above the 
smaller piston g by the upstroke of the larger 
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piston l is by the downstroke of same trans 
ferred to the space shown above piston land 
by its next stroke is carried to the top of the 
well. 
The admission of the fluid by the vents is 

entirely independent of the admission of the 
fluid which is to be carried to the top of the 
well. The amount ejected from the vents by 
the downstroke of the larger piston l is the 
equivalent of the difference in areas of the 
larger and smaller pistons, and that is suffi 
cient to preclude the equalization of pres 
SU le S. 

In case the sprayer or wall-washer is not 
required the orifices t" and valve i are omit 
ted, but suitable vents or orifices at may be 
formed in a connection at', located below the 
valve-seat e, as shown in Fig. 5. In this case 
by the upstroke of the piston l the fluid passes 
up into the tube f, while a portion is drawn 
in through the orifices at to the tubing r. 
Upon the descent of the piston la portion of 
the fluid is ejected from the orifices u, where 
by the equalization of pressures is precluded 
for the same reasons as above stated. This 
is simply another manner of venting. 
In Fig. 4 of the drawings I have illustrated 

another form of my invention in which the 
Smaller working barrel v is inverted and se 
cured to the anchor d, whereby it remains 
stationary. The tube v is connected to the 
lower end of the piston l, whereupon the 
smaller piston f will be at the lower end of 
the apparatus and will move in the Working 
barrel v instead of having said working bar 
rel move over it. In this case the ball-valve 
i is removed. This modification is made the 
subject of a separate application for Letters 
Patent filed by me on the 18th day of May, 
1895, Serial No. 549,783. In the operation of 
this modified form as the piston l is lifted 
the piston i? also ascends, the fluid lifting the 
valve e' and entering the working barrel v. 
By this upstroke of the piston l a certain 
amount of fluid is drawn in through the ori 
fices at to fill the space between the Working 
barrel S and the pipe U and the space be 
tween the said barrel S and the working bar 
rel v and between said barrel v and the tiub 
ing ºr. At the same time on the upstroke of 
the piston of the fluid in the space between 
the pipe U and the working barrel v is ejected 
through the openings 'into the surrounding 
space. As the piston l on its upstroke opens 
up a larger space than that closed by the up 
stroke of the smaller piston y the orifices at 
admit enough fluid to supply this difference 
in space. By the downstroke of the piston l, 
which is caused by the column of fluid rest 
ing thereon, the fluid in the working barrel 
l, which was drawn in by the upstroke of the 
pistons, is carried up through the pipe U to a 
point above the piston l, and thence to the 
top of the well. At the same time, as the pis 
ton l in its descent closes a greater space than 
the piston of opens up, part of the fluid in the 

space below said piston l must pass out 
through the orifices it. The amount of this 
fluid corresponds to the difference in area of 
the two pistons l and y, and thus the equali 
zation of pressures is precluded. In this 
modified form the orifices in the sleeve t are 
omitted, the fluid being admitted and ex 
pelled by the orifices u. 
What I claim as my invention, and desire 

to secure by Letters Patent, is 
1. In well-pumping apparatus, the combi 

nation of a Working barrel, a second Working 
barrel of smaller diameter, and pistons oper 
ating in said working barrels and of corre 
spondingly-different diameters, said appara 
tus having a vent to preclude equalization of 
pressures, substantially as set forth. 

2. In well-pumping apparattus, the combi 
nation of an outer working barrel, and inner 
working barrel of smaller diameter, pistons 
operating in said barrels and of correspond 
ingly-different diameters, said apparatus hav 
ing a vent to preclude equalization of pres 
Sures, substantially as set forth. 

3. In Well-pumping apparatus, the combi 
nation of an outer working barrel, a piston 
moving therein, a working barrel of smaller 
diameter carried by said piston, and a sta 
tionary piston within said inner working bar 
rel, said apparatus having a vent to preclude 
equalization of pressures, substantially as set 
forth. 

4. In Well-pumping apparatus, the combi 
nation of a Working barrel, a piston moving 
therein, a Working barrel of smaller diameter 
carried by said piston, and a stationary pis 
ton within said smaller working barrel, said 
Stationary piston forming part of a hollow 
inlet-column, and said apparatus having a 
vent to preclude equalization of pressures, 
substantially as set forth. 

5. In Well-pumping apparatus, the combi 
nation of a working barrel, a second working 
barrel of smaller diameter, pistons operating 
in said working barrels and of correspond 
ingly - different diameters, and a tube con 
nected to the smaller piston adapted to carry 
the fluid above said smaller piston, said ap 
paratus having a vent to preclude equaliza 
tion of pressures, substantially as set forth. 

6. In Well-pumping apparatus, the combi 
nation of a Working barrel, a piston moving 
therein, a Working barrel of smaller diameter 
carried by said piston, a stationary piston 
within said smaller working barrel, and a tube 
Supporting said stationary piston at the up 
per end thereof, said apparatus having a vent 
to preclude equalization of pressures, sub 
stantially as set forth. 

7. In Well-pumping apparatus, the combi 
nation of a Working barrel, a piston moving 
therein, a working barrel of smaller diameter 
carried by said piston, said smaller working 
barrel having an in Wardly-projecting portion, 
a piston within said inner working barrel, said 

l in Wardly-projecting portion being adapted to 
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engage said piston, and said apparatus hav 
ing a vent to preclude equalization of pres 
Sures, substantially as set forth. 

S. In Well-pumping apparatus, the combi 
nation with a suitable shell, or casing, of an 
Outer working barrel, an inner working bar 
rel of Smaller diameter adapted to receive the 
fluid, pistons operating in said barrels and 
of correspondingly-different diameters, the 
space between said inner working barreland 
the inner walls of said shell having a vent, 
substantially as set forth. 

9. In Well-pumping apparatus, the combi 
nation with a suitable shell, or casing, of an 
Outer Working barrel, an inner working bar 
rel of smaller diameter adapted to receive the 
fluid, pistons operating in said barrels and of 
correspondingly-different diameters, a tube 
within said inner working barrel carrying 
the Smaller piston, the space between said in 
ner working barrel and said tube being vent 
ed, substantially as set forth. 

10. In Well-pumping apparatus, the combi 
nation with a suitable shell, or casing, a 
pulmping-piston Working therein, a second 
piston of smaller diameter than said first-men 
tioned piston, a working barrel within which 
said Smaller piston operates, said shell, or 
casing, having orifices therein for the admis 
sion and discharge of fluid, substantially as 
set forth. 
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11. In pumping apparatus, the combination 
of a suitable shell, or casing, a pumping-pis 
ton working therein, a second piston of smaller 
diameter than said first-mentioned piston, a 
Working barrel within which said smaller pis 
ton works, and a sleeve having orifices therein 
for the admission and discharge of fluid, sub 
stantially as set forth. 

12. In pumping apparatus, the combination 
of a suitable shell, or casing, a pumping-pis 
ton working therein, a second piston of smaller 
diameter than said first-mentioned piston, a 
working barrel within which said smaller pis 
ton works, and a sleeve having orifices therein 
for the admission and discharge of fluid and a 
valve adapted to admit fluid to said casing, 
substantially as set forth. 

13. In pumping apparatus, the combination 
of a suitable shell, or casing, a Working bar 
rel, a piston Working therein, a sleeve con 
necting said shell, or casing, and said work 
ing barrel, said sleeve having orifices therein 
for the admission and discharge of fluid, a 
smaller working barrel, and a piston Working 
therein, substantially as set forth. 

In testimony whereof I, the said JAMES S. 
THOMPSON, have hereunto set my hand. 

JAMES S. THOMIPSON. 
WWitnesses : 

ROBT. ID. TOTTEN, 
ROBERT C. TOTTEN. 
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