


UNITED STATES PATENT OFFICE. 
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IMPROVEMENT IN PUMPS FOR DEEP wells. 

Specification forming part of Letters Patent No. 34,445, dated February 18, 1862. 

To all, whom it may concern: 
Beit known that I, JAMES OLD, ofPittsburg, 

in the county of Allegheny and State of Penn 
sylvania, have invented a new and useful In 
provement in Pumps, designed to be used in 
wells of extraordinary depth, such as oil 
wells and salt-wells; and I do hereby declare 
the following to be a full, clear, and exact de 
scription thereof, reference being had to the 
accompanying drawings, forming part of this 
specification, in which 

Figure 1 is a vertical section of my improved 
pump. Fig. 2 is a vertical section of a portion 
of the tubing of the pump, the lower end of 
which is to be coupled to the top of the pump 
chamber shown in Fig. 1, exhibiting also the 
hollow piston-rod with its air-vessel and coup 
ling. Fig. 3 is a vertical section of another of 
the joints or pieces of the tubing of the well. 
Fig. 4 is a vertical section of the top of the 
hollow piston-rod. Figs. 5 to 10 are cross-sec 
tions of various parts of the pump and tub 
ing, which will be explained more fully here 
inafter. w 

In the several figures like letters of refer 
ence designate similar parts of the apparatus. 

Oil and salt wells are usually from four to 
six inches in diameter, and are bored to great 
depths, varying from one hundred to four or 
even six hundred feet. These bores must 
necessarily pass through several veins of fresh 
water, which, unless prevented from so doing, 
would descend to the bottom of the Well and 
require to be pumped to the surface, thus 
causing in oil-wells a great deal of extra 
pumping, and in salt-wells mixing with and 
diluting the salt-water. To prevent the pas 
sage of the surface and fresh spring Water to 
the bottom of these Wells, metallic tubes of 
smaller diameter than the Wells are jointed 
together and passed down the bore, thus form 
ing a continuous pipe to within a short dis 
tance of the bottom of the Well. Around the 
lowest section or piece of this tubing is tied a 
bag of flax-seed. The water in the well causes 
the seeds to swell sufficiently to fill up the 
space between the tube and the circumfer 
ence of the well, thus preventing the descent 
of water below that point outside the tube. 
The lowest section of this tube is the cylin 
der of the pump by which the well is to be 
worked, and as the space outside the pump is 
closed by the seed-bag, the passage of air and 
gas (as well as of water) is cut off, so that I 

neither can pass up or down, excepting 
through the pump and the tube above it. 

In oil and salt wells, but especially in the 
former, there is always more or less gas aris 
ing from fissures in the rock at the bottom of 
the Well, which, having, as just explained, no 
other way of escape, must pass through the 
pump, interfering very considerably with its 
action. If the gas is evolved in small quan 
tities and with slight pressure, it will, after 
passing up through the lower valve of the 
pump, accumulate in the pump-cylinderbe 
tween the valves, being hindered from rising 
through the upper valve by the pressure of 
the column of fluid in the tube above the 
pump, which pressure is very great when the 
well is deep. This accumulation of gas in 
the pump-chamber acts as an air-cushion to 
impede the action of the lower valve. If, 
however, the volume of gas emitted from the 
well should be large and forced out with vio 
lence, as is often the case, the gas will make 
its way through both of the valves, keeping 
them open until the pressure is relieved, thus 
preventing the formation of a vacuum in the 
pump-chamber and completely stopping the 
action of the pump. In my improved pump 
I overcome this difficulty by using a hollow 
piston-rod or pipe, which passes through both 
the upper and lower valves of the pump, the 
lower extremity of the pipe opening below 
the lower valve, so as to convey the gas from 
the bottom of the well without passing into 
the chamber of the pump, and the upper ex 
tremity of the pipe or hollow piston-rod hav 
ing a valve opening upward, thus enabling 
the pump to be operated notwithstanding the 
upward pressure of the gas in the well. 
The presence of gas in oil-wells and in the 

fissures or veins in the rock through which 
the oil passes into the well renders it fre 
quently necessary to use the pump to exhaust 
the air and gas out of the Well, so as to pro 
mote the flow of oil into the well, for not 
only does the pressure of gas in the well drive 
back the oil into the fissures of the rock, so 
as often to depress the oil in the well below 
the bottom of the pump, but the gas in passing 
through the oil-veins remains at the highest 
points and interrupts the passage of the oil 
into the cavity of the well. To remedy this, 
it is necessary to draw the oil into the well 
by suction, when the pump, being no longer 
immersed in oil, acts as an air-pump. This 
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is the case also, though in a less degree, when 
there is a flow of oil into the well, but insuffi 
cient to fill the chamber of the pump at each 
stroke. In both of these conditions of things 
the upstroke of the plunger of the pump cre 
ates a partial vacuum in the pump-chamber, 
and whenever this is the case the pressure of 
the column of oil (or water, as the case may 
be) in the well-tube above the valves is a se 
rious obstacle to the working of the pump. 
When there is no deficiency of oil in the well, 
so that the supply constantly keeps the lower 
extremity of the pump-chamber immersed in 
the fluid to be raised, and where there is no gas 
forced into the chamber of the pump, the col 
umn of oilor water in the pump-tube above the 
valves is raised by the elevation of the plunger, 
and the oil or waterflows into the pump-cham 
ber under the plunger, and, being prevented 
from returning by the closing of the lower 
valve, it sustains the plunger, on the descent of 
which the fluid passes above the plunger, thus 
preventing any descent of the column of wa 
ter in the well-tube on the downstroke of the 
plunger; but whenever the extremity of the 
pump is not immersed and the pump sucks 
air and there is a partial vacuum in the cham 
ber on the elevation of the plunger the press 
ure of the column of water or oil in the well 
tube above the plunger has to be overcome 
by a dead-lift on every upstroke, and on the 
downstroke this pressure serves as an addi 
tional force to drive the plunger down. This 
of course causes the steam-engine by which 
the pump is operated to work very irregu 
larly, the sudden jerk of the piston-rod on its 
descent frequently straining or breaking the 
engine and bursting the tubing of the well. 
Where the chamber of the pump is only par 
tially filled on its upstroke, the oil or water 
which is raised as it passes up through the 
upper valve meets and must overcome the 
force of the descending column above, and 
there is a great loss of power in changing the 
direction of this high column of oil or water 
from a downward to an upward flow. For 
these reasons it is necessary to use a steam 
engine of considerably greater power than 
would otherwise be requisite, and even then 
the difficulty is but partially overcome. The 
importance of remedying this evil is obvious 
when it is considered that in a well of five 
hundred feet deep the pressure of a column 
of water in the well-tube on the plunger is 
equal to two hundred and twenty-five pounds 
on a square inch. To overcome this, I place 
a stationary valve at the top, as well as at the 
bottom, of the pump-chamber, the valve at 
the top of the pump-chamber serving as a 
check-valve and the upper valve or plunger 
moving up and down between the two sta 
tionary valves. I have further improved the 
pump by the addition of an air-vessel at 
tached to the piston-rod above the pump 
chamber, which serves to lessen the down 
ward force of the piston-rod and preserve an 
upward current of water or oil in the tube of 

the well. Without this addition the Water or 
oil in the tube commences to fall on every 
downstroke of the piston whenever the pump 
chamber has not been filled with oil or water 
on the preceding upstroke, so that the upward 
current is obliged to meet and overcome the 
force of the descending column, thus causing 
a great loss of power. 
In order to enable others skilled in the art 

to make and use my improved pump, I will 
proceed to describe its construction and op 
eration. . . . 

The chamber a of the pump is a metallic 
cylinder, usually of brass and of the ordinary 
construction. It is slightly tapered at its 
lower extremity to prevent the lower valve 
seat b being forced through it. The lower 
valve-seat b is a metallic cylinder surrounded 
with leather, so as to make it air-tight, or 
ground into its seat in the lower extremity of 
the pump-chamber a. It has a valve c, open 
ing upward, through which the hollow piston 
rodd passes. The valve c works up and down 
on the hollow piston-rod d, and the valve is 
packed with leather at c, so as to make the 
valve tight when closed. The hollow piston 
rod d passes through rings, one f above and 
the other f' below the valve-seat, which rings 
serve as guides for the piston-rod and are 
connected with the valve-seat by the arms g 
g, &c. The upper ring f is so placed as to 
give sufficient play to the valve c, and yet 
prevent its being raised up too far by the pis 
ton-rod d. 
The piston-rod d is an iron or brass tube of 

small diameter, which extends upward to the 
top of the well and downward below the pump 
chamber, as seen in Fig.1. Near its lower 
end, which is open, it is perforated by holes 
ii, &c., to allow of the free entrance of gas 
into it. The lower extremity is furnished 
with a button g (see Fig. 6) to avoid injury 
to the pipe in case it should strike the bottom 
of the Well and prevent the piston-rod being 
drawn up through the lower valve-seat. The 
hollow piston-rod is made in sections of con 
venient length, which are united by means of 
a screw-coupling (see Fig. 3) in two pieces in 
m, into which the extremities of the hollow 
piston-rod are screwed, the coupling-pieces in 
and in also screwing the one inside the other. 
The upper one in of these coupling-pieces is 
furnished with three or four wings r, made of 
metal, Wood, or other material, each wing pro 
jecting an equal distance from the coupling, 
their outer edges being in the line of a circle 
of somewhat smaller diameter than that of 
the tube in which they are to work, as seen 
in Fig. 9, which is a cross-section of the tube 
and coupling at at ac of Fig. 3. By this ar 
rangement, which occurs at every joint in the 
pipe, the hollow piston-rod is kept straight 
and in a central position in the tubing of the 
well, and the lateral strain on the coupling, 
which would otherwise be very great, is pre 
vented. 
At the top of the hollow piston-rod, (seen in 
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Fig. 4) which rises above the top of the well, 
is a brass coupling o, into which the iron rod 
lis screwed, by means of which the piston-rod 
is attached to the machinery for Working the 
pump. In this couplingis a cavitys, in which 
a light valve p works, which closes the top of 
the pipe forming the piston-rod. This valve 
rises by the upward pressure of the gas to al 
low the escape of gas from the well, and closes 
by its own gravity when there is no gas emit- . 
ted, so as to prevent the descent of air into 
the bottom of the well, which would interfere 
with the raising of the oil or water. 
fice it is made through one side of the coup 
ling into the cavity S of the coupling O at top 
of the piston-rod, to which is attached a flexi 
ble tube or hose ut, by means of which the in 
flammable gas which escapes from the well is 
conducted away from the well, so as to pre 
vent accidental explosions. It may be col 
lected for illuminating purposes, or allowed 
to pass into the furnace of the steam-engine. 
Fig.10 is a cross-section through the coupling 
o immediately above the valve rat the lineac 
ac, Fig. 4. 
The upper or movable valve-seat h is simi 

lar in construction to the lower valve-seat b, 
excepting that it is of uniform diameter, and 
that instead of being loose on the piston-rod 
it is attached to it by the coupling in above 
the upper guide-ring k, so that the valve-seat 
h, works up and down in the chamber of the 
pump. The valve c' of the movable valve 
seat h works on the piston-rod, which passes 
through its center. It is packed around the 
piston-rod with a gasket at ein like manner 
as the lower valve c. The lower ring k' of the 
valve-seat or plunger h is hollow for a short 
distance from below upward and has screw 
threads cut in it, so as to take the upper end 
of the upper ring f of the lower valve-seat, so 
that when it is desired to draw out the lower 
valve-seat b from the pump it may be done 
by screwing the ring ke' on the ring f and 
raising the two Valve-seats together by means 
of the piston-rodd, which will also draw out 
the check-valve and its seat, 
At the top of the pump-chamber a, which, 

as before stated, is the lowest section of the 
tubing of the well, is placed the check-valve v, 
its valve-seat uv being inserted in the end of 
the tube or chamber a, which is made slightly 
flaring, so that the check-valve seat v may 
not be forced down into the chamber. The 
check-valve y is so constructed that it works 
loosely on the piston-rod d, which passes 
through it, as seen in Fig. 1. 
The several pieces or sections of tubing acac, 

&c., and the pump-chamber C. are united to 
gether at their extremities by a coupling y of 
peculiar construction, but which need not be 
here more particularly described, as it is the 
subject of a separate application for Letters 

. Patent, and any other coupling may be used 
in connection with my improved pump. 

It is not absolutely necessary that the pis 
ton-rod should be hollow all the way up to the 
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top of the well, as the gas may be allowed to 
escape into the tubing of the well above the 
pump by making small holes in the hollow 
piston-rod above the pump-chamber and Seat 
ing a small valve, like p, in the hollow piston 
rod below the holes for the escape of gas, in 
which case the piston-rod may be made solid 
above the point where these holes cease; but 
as the free escape of gas from oil-wells is a 
fruitful Source of accident it is betterto con 
struct the piston-rod hollow all the way up, 
So as to lead the gas away from the Well, as 
before described. - 

It is obvious by reference to Fig. 1 (which 
represents the piston-rod and plunger raised 
up) that on the downstroke of the piston-rod 
it will protrude the length of the stroke below 
the lower valve-seat. This may in some cases, 
where the oil does not collect in a large quan 
tity in the bottom of the well, be inconven 
ient, and the movement of the piston-rod 
through the lowest valvec may render it liable 
to leak, whereas it is more important to have 
the lowest valve tight than either of the others. 
These considerations may render it advisable 
to modify the construction of the pump some 
what by making the gas-pipe which passes 
through the pump-chamber and the upper and 
lower valves c and c' stationary and attach 
ing the lower valve-seat b to this pipe, which 
must be made of smaller diameter than the 
hollow piston-rod, so as to pass up inside of it. 
The hollow piston-rod d is attached to the 
upper valve-seat or plunger h, as before de 
scribed, and terminates at the lower ring ke' 
of the upper valve-seat. The result of this 
modified arrangement is that the hollow pis 
ton rod passes like a telescope-slide over the 
short pipe which passes up through the pump 
chambera, and which is attached to the lower 
valve-seat b, and consequently the piston-rod 
does not project at any part of the stroke of 
the plunger below the bottom of the lower 
valve-seat. This involves no substantial vari 
ation from the construction and arrangement 
hereinbefore described, and may be adopted, 
if found preferable. 
To the piston-rodd at a sufficient distance 

above the check-valve ) to avoid contact with 
it on the descent of the piston-rod is placed 
an air-vessel 2, which is a hollow metallic cyl 
inder closed at the top and open at the bot 
tom. This air-vessel is so attached to the pis 
ton-rod as to surround it, and is of such di 
ameter as to leave sufficient space around it 
and between it and the sides of the tubing ac 
to allow the oil or Water forced up by the 
pump to pass upward through the tubing. It 
is also of sufficient length-say, ten to twelve 
feet-to contain air enough to operate by the 
elastic force of the air on the column of liquid 
in the well-tube, so as to keep up the up 
ward flow of oil or water on the descent of the 
plunger of the pump. Fig. 8 is a cross-sec 
tion of the well-tubing and hollow piston-rod 
immediately below the air-vessel at ac ac, Fig. 
2, and shows the shape and construction of 

  




