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IMPROVEMENT IN OIL-PUMPs. 
Specification forming part of Letters Patent No. 42,530, dated May 2, 1865. 

To all whon, it may concern: 
Be it known that I, WILLIAM. H. ELLIOT, 

of Ilion, in the county of Herkimer, in the State 
of New York, have invented a new and useful 
Improvement in Pumps for Oil-Wells; and Ido 
hereby declare that the following is a full and 
exact description thereof, reference being had 
to the accompanying drawing, and to the let 
ters of reference marked thereon. 

Similar letters of reference indicate the 
same devices in all the figures. 
To enable others skilled in the art to com 

prehend, make, and use my invention, I will 
proceed to describe its nature, construction, 
and operation. a 
The nature of my invention consists of a 

suction air or gas pump in combination with 
the lifting-pump in common use, and also in 
a force-pump with the said suction and lift 
ing pumps, as arranged in relation to the sur 
face of the earth and to the seed-bag, and in 
a support for the seed-bag in combination 
with a foree-pump, and also in a suction-pump 
as arranged with a gas-separator and lifting 
pump; and it further consists in a reversi 
ble suction and -force-pump as arranged with 
the lifting-pump. 
The drawing represents an oil well with 

the three above-mentioned pumps and gas 
separator in sections. . 

a is the inner surface of an oil-well; b, lift 
ing-pump; bº, main tubing; c, lifting-rod; d, 
packing or seedbag; e, iron flange attached to 
the turbine; f, gas-separator; g, suction and 
force or exhaust gasor airpump; h, piston and 
piston-rod of the same; i, outlet or force pipe; 
i", outletor force valve; it', springofthe same; 
k, inlet or suction pipe; k', inlet or suction. 
valve; i, reversing-cockhaving three passages 
throughit; mando, outlet-passages; n' and o', 
outlet or openings through the outer shell of 
the cock; l, inlet-passage, always connected 
With escape-pipe m; p, force-pump; g piston 
and piston-rod of the same; r, outlet-valves; 
r", spring of the same; s, inlet-valve, s', suc tion-pipe; t, force-pipe connecting the pump 
with the well below the seed bag; u, opening 
in the upper part of the gas-separator; v, suc 
tion-pipe of the lifting-pump; v', check-valve 
above the ball-valves of the lifting-pump; w, 
stop-cock in the upper end of the main tubing 
tº, ???Veins; y, water-veins; 2, surface of the 
earth. 

My invention is intended to obviate some of 
????iculties in bringing oil from sluggish 
WELS. • .. : 

It has been and is now generally supposed 
by persons in the business of raising oil that 
the presence of gas, when not in sufficient 
quantities to cause the well to “blow' or 
overflow, is almost the only obstacle in the 
way of raising the oil by means of the com 
mon lifting-pump. The theory adopted by a 
majority of such persons is that the gas lifts 
up the valves and holds them up, so that the 
pump cannot operate. Little or no effort has 
ever been made to ascertain the condition of 
things in the lower part of the wells, and it 
does notappear to be known positively wheth 
er, when the pump ceases to act, there is any 
oil in the well within the reach of the pump, 
whether the oil is kept out of the pump by the 
presence of gas there, whether the oil is kept 
from rising up to the pump by the want of an 
escape-pipe through the seed-bag for gas which 
has accumulated below it, or whether the accu 
mulation of parafine within the veins prevents 
the oil from flowing into the well. One only of 
these difficulties would be entirely removed by 
the employment of the gas-separator-viz., 
that in which the presence of gas in the lifting 
pump prevents the valves from acting. The 
other conditions require remedies especially 
adapted to them, though the gas-separator is 
essential to perfect successin all cases, because, 
there is always more or less gas in the Well 
which should be kept out of the pump. . 

I believe that in a large majority of old 
wells that have become sluggish the veins are 
filled more or less with paraffine, through 
which the oil filters slowly into the well. To 
remedy this difficulty I employ two pumps, 
one a suction and one a force pump, or one 
pump which is both a suction and force pump. 
in itself, in combination with a lifting-pump. 
The well is divided into two parts by the pack 
ing or seed bag, which is placed between the 
water-veins, in the upper part of the Well, and 
the oil-veins, in the lower part of the Well, so 
that suction or force may be applied to the 
lower part of the well without affecting the 
upper part. - 

For the purpose of breaking up and remov 
ing the paraffine from the oil-veins, I pump 
water through pipet into the lower part of the 
well by means of force-pump p. Air has been 
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used for this purpose, but Water is preferable, 
as the pressure or force of the pump is in 
creased by the weight of the column of water 
that is to say, the force acting upon the oil 
veins at the bottom of a well five hundred feet 
deep, supposing the pump to exert a pressure 
of two hundred and fifty pounds to the inch, 
would give a force at the bottom of the well of 
about five hundred pounds to the square inch 
to act upon the oil-veins, thus gaining about 
double the force when water is used that can. 
be had by employing air in a pump of the 
same power. Besides, in forcing water the 
heat which is evolved by the condensation of 
air is avoided. Before applying the water to 
the lower part of the well it is necessary to 
close all the outlets through the tubing, and 
for that reason I employ in the main tubing 
stop-cock c and other stop-cocks in the other 
tubing. I then apply the force-pump till the 
paraffine is driven back from the well and 
thoroughly broken up. I then stop the force 
pump, open the stop-cock, and set the lifting 
pump and the suction-pump at work. The 
lifting-pump will remove the water that has 
been forced inuo the well, while at the same time the suction-pump, by its great capacity, 
produces a powerful suction within the lower 
part of the well uponi all the veins. Thus by 
applying a counter-force to the paraffine it is 
more thoroughly broken up, and the oil is 
brought with it into the well by the power of 
the suction-pump, and is lifted out of the well 
by the lifting-pump. If the oil come into the 
Well freely, it will lise up to the seed-bag and 
pass up the pipe m of the suction-pump, so as 
to prevent the suction-pump from acting upon 
the lower palt of the wel or removing the gas 
when it accumulates belöw the seed-bag. To 
valve, i, in connection with the suction-pump, 
so as to convertit into a force-pump, by which 
the oil in the tubing is blown into the well, 
when the pump is again reversed and made a Suction-pump. 
The reversing-valvej is simply a three-way 

cock, (shown in section through the passages.) 
and is represented in the drawings as connect. 
ing the pipe m with the suction-pipe k and the 
force-pipe i with the outlet o' to the open air 
by turniug the cock so that the central pas 
sage, l, connects with the force-pipes, but still 
remains in connection with the pipe in, and so 
that the passage in connects the suction-pipe 
Ic with the outer opening, n', the action of the 
pumpis reversed, and it becomes a force-pump. 
By using but one pipe descending into the 

Well for both pumps, and by using a similar 
valve to valve j, connecting the pipes of the 
two pumps with the descending pipe, the 
pump p may be used as a water-pump for the 
purpose before mentioned, and as an air-pump 
to blow the oil out of the descending pipe. In 
that case the pump g need not be a suction 
and force pump, but this would involve the 
necessity of stopping one pump and of start 
ing the other for the purpose of blowing the 

flow of oil into the well materially. remedy this difficulty I employ a reversing 

lifted out. 

oil out of the pipe, which would be inconven 
ient. One descending pipe for two pumps 
constructed as these are shown might be used 
practically by connecting them to the descend 
ing pipe by a cock, as before described. 

Flange e is secured firmly to all the tubing, 
and serves as a support for the seed-bag, to 
enable it to resist any pressure that may be 
applied to the lower part of the well, the tend 
ency of which would be to raise the seed-bag. 
The tubing, in addition to its weight, requires 
to be fastened dowu at the top of the well. 
The gas-separator herein shown serves the 

purpose of separating the gas from the oil, so 
that the gas may not pass into the pump and 
prevent it from acting. This gas-separator is 
simply an internal well or trap, into which the 
oil falls through openings at and is pumped 
out through suction-pipe v, while the gas 
passes upward through the pipe m. 
The check-valve of above both ball-valves 

of the lifting-pump supports the column of 
water while the upperball-valve is descend 
ing, and thus relieves the lifting-rod of the 
strain of supporting the water in the main 
tubing when there is no water between the 
two ball-valves. - 

One of the most important features of this 
invention is the employment of what is popul 
larly termed a “suction-pump,” of large capac 
ity, at the top of the well, to produce suction or 
vacuum below the seed-bag, for the purpose 
of drawing the oil into the well so as to bring 
it within the reach of the lifting-pump. The 
suction-power of the lifting-pump generally 
has but little or no influence upon the oil 
veins, though in a few instances, by running 
it rapidly, it has been known to increase the 

With a 
suction-pump at the top of the well of proper 
capacity it is an easy matter to keep up a 
suction upon the oil-veins, often pounds on 
each square inch. - 
To obtain the full advantage of this com 

bination of the pumps either with or without 
the gas-separator it is necessary that the suc 
tion or gas pump g, and also the force-pump 
p, should be arranged above the surface of the 
earth, or out of the hole or driving-tube, so that 
sufficient room may be had to make them of 
any required size, and that the lifting-pump 
and gas-separator should be placed below the 
seed-bag, so that they may be immersed in the 
oil which is to be separated from the gas and 

This arrangement of the gas-pump 
g and force-pumpp at the surface of the earth 
does not hinder their action, as the gas or suc 
tion pump is capable of producing a vacuum 
at any depth, and the force-pump is only in 
tended to force water into the well, which is afterward to be lifted outby the lifting-pump. 
It is necessary that the lifting-pump and gas 
separator should be immersed to insure their 
action upon the oil. Otherwise their action 
would be opposed by the vacuum produced by 
the gas-pump. - 
The peculiar function of the combined ac. 
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tion of the gas and lifting pump-viz., pump 
ing the oil from the veins without reference 
to the arrangement of these devices herein 
shown-cannot be performed by a single pump 
-that is to say, gas and oil cannot be pumped 
practically with one pump when presented to 
the pump in certain proportions. . In this con 
sists the great difficulty met with by those 
who are in the business of raising oil, and it 
is completely obviated by employing two 
pumps together, both operating upon the well 

It is the combined action 
of these two pumps that brings the oil from the 
Weins to the surface, which has never yet been 
done practically by the use of a single pump. 
To bring oil from the veins it is necessary, that 
a partial vacuum should be produced in the 
Well, and to do this without the combination 
both gas and oil must be brought to the sur. 
face though the lifting-pump. Now, when gas 
in sufficient quantities at any one time to fill 
the pump is taken in, its operation at once 
ceases, for the reason that at the great depth 
at which these pumps work the weight of oil 
resting upon the lifting-valve will not permit 
the gas in the pump to raise it when the lift 
ing-valve descends, so that the gas cannot es 
cape from the pump, and as long as the gas 

remains in the pump its action is completely 
destroyed. - 
I do not confine myself to the employment 

of pumps of any particular form for the pur 
poses herein described. - - 
Having described my invention, what I 

claim, and desire to have secured to me by Let 
ters Patent of the United States, is, viz: 

1. The main pump b, applied to the eleva 
tion of oil from the well, and the auxiliary 
pump g, applied to the exhaustion of gas or : 
air from a higher position in said well, co-op 
erating substantially as described. 

2. The auxiliary pump p, arranged, in rela 
tion to the foregoing, substantially as shown 
and described. - . . . . V- 

3. A suction orgas pump, g, and gas-separa- . 
torf, the one arranged above the surface of 
the earth, and the other below the seed-bag 
or packing, substantially as described. 

4. A reversible suction and force gas pump, 
g, and lifting-pump b, as arranged in relation 
to the seed-bag or packing and to the surface - 
of the earth, substantially as set forth. 

W. E. ELLIOT, 
Witnesses: . . . 

THOS. RICH ARD SON. . . . . . . . . . . - 
E. A. STICKLES. v 

  


