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To all whom it may concern:
Be it known that I, THOMAS L. CROWLETY,

of Kendall Creek, in the county of MeKean
and State of Pennsylvania, haveinvented cer-
tain new and usefnl Improvements in Gushers
for Oil-Wells; and I do hereby declare that the
following is a full, clear, and exact description
oftheinvention,which will enableothersskilled
in the art to which it appertains to make and
use the same, reference being had to the accoms-

panying drawings, and to letters oi reference -

marked thereon, which form a part of this speci-
fication.

Figure 1 is a vertical section of my gusher
applied as I propose to use it in wells having
a limited gas-pressure. Fig. 2 is a vertical
section, on an enlarged scale, of the gusher
separately. TIig. 3 1s a transverse section on
line z « of Fig. 2. Fig. 41s a transverse sec-
tion on line % y of Fig. 2. Fig. 5 1s a trans-
verse section on line 2z 2z of Fig. 2. Fig. 61sa
separate view of thespring B. Iig.71s a side
view, partly in vertical section, of the recl with
its pulley and rotary stand. Iig. 8 1s a top
view of the clamp. Tig.9 isa vertical section
of the jars and unlatching-tube. Tig. 101s a
transverse section on line » u of I'ig. 9. Ifig.
11 is a transverse section on line v v of Ifig. 9.

The same part is indicated by the same let-
ter wherever it occurs in the drawings.

The object of my invention is to increase the
productiveness and improve the method of
working oil-wells by the employment of a new
device for the economical application of the
expansive force of confined and compressed
gas or air to the complete and rapid emptying
of the well down to any desired point at stated
intervals, thus intermittently and entirely re-
lieving the surface of the oil-bearing rock from
the pressure of superincumbent fluids, keeping
its pores and crevices open and free from par-
affine and in the best condition for yielding
oil to its full capacity. |

The nature of my invention consists in con-
necting with a reservoir of gas in the lower
part of an oil-well an automatic shut-off appa-
ratus, which I call a ¢gusher,” which at a pre-
determined pressure opens and closes the tub-
ing, storing and holding in the gas until 1t ac-
quires by compression the needed elastic force,
and then applying that force to the e] ection of

' the entire fluid contents of the well down to a
determined point. | |
It consists, further, in a device for supple-
menting thenatural gas-pressurein wells where 55

such pressure is weak or insufficient by the in-
jection into a suitable reservoir in the well of
compressed air,and its application,in conjunc-
tion with the gas-pressure, and in the same
manner, to the ejection of the fluid contents of 60
the well, all as hereinafter more specifically
set forth, . |

The specified mode of applying and using
the devices herein deseribed constitutes a new
system or process of working flowing oil-wells 65
which largely enhances and prolongs their

) productiveness.

My process is founded oun the fact, which I
havediscovered,thatoneofthe principal causes
of falling off in the productiveness of oil-wells 70
is the clogging of the pores of the oil-bearing
rock by accumulations of paraffine, and that
this clogging is mainly owing to the fact that
a heavy column of oil is usually standing In
contact with the face of the oil-rock and pre- 75
vents that free discharge of oil from 1ts pores
‘whieh would keep them open and clear of par-
affine. I have found that paraffine i1s most
readily deposited where the movement of the
oil is sluggish, and that a sudden relief of the 3o
oil-rock from exterior pressure indaces a strong
and rapid discharge of oilfrom its pores, which
washes them clear of paraffine and leaves them
open for the free flow of gas and oil into the
well under the influence of the reserve-press- 85
ure of gas in the rock. |

In the drawings, T T/ T2 T° mark the ordi-
nary tubing of a well coupled and strung in
the usual manner. P’ is an air and fluid tight
packing inserted around the tubing at apoint 90
in the lower part of the well, any desired dis-
tance above the shut-off valve-secat D. 1 gen-
 erally place it about a hundred feet above the
oil-bearing rock. This packer forms the top
of the gas-reservoir, and its location must, in 95
some degree, depend upon the quantity of gas
the well supplies relatively to the quantity of
oil, the greater the supply ot gas the larger
the reservoir required to store and condense
' it. The size of the tubing would also atfect 1oo
the location of the packer, the largest reser-
voir being required where the largest tubing
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1s used; but, under all conditions, I place the | to allow of the upward flow of fluids, but not

packing P/, forming the top of the reservoir,
near the lower part of the well. The break in
the tubing (shown in the drawings at the up-
per end of Fig.1)indicates the point at which
the necessary additional tubing would be in-
serted to give the packer its proper location
relatively to the shut-off valve-seat D.

Just below packer P’ is coupled the casing
C of the air-reservoir used in teeble wells. In
wells with a large supply of gas and strong
gas-pressure this casing, extending from P’/ to

- 1% in Fig. 1, is dispensed with, together with
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valve V, and the tubing T?coupled directly to
the lower end of the shut-off or gusher, below
the holes p ». |

The gusher-barrel G is coupled at top to the
lower end of tubing T/, Fig. 1. This barrel is
shown in enlarged view in Fig. 2. Atits top
are hinged a pairof spring-latches, L I, which
are forced inward by the springs s s, and em-
brace the upper end of the spiral spring B.
The barrel G is provided with ribs or guides
r r, projecting radially inward from its inner
surface, as clearly shown in Figs. 3, 4, and 5.
The bore of the barrel is narrowed to form the
neck N, which makes the ribs » shallow, as
seen in Kig. 5. DBelow the neck the bore of
the barrel enlarges to the same size as above,

and its cross-section is the same as at line y v.

(Shown by Fig.4.) Near the top of the barrel
two of the ribs are cut away to give play to
the latches I, as shown in Fig. 3, where the
latches and their springs are shown in cross-
section. The inner faces of the ribs form to-
gether a cylindrical guide for the movements

of the plug P, its upper disk, d, and the spring-

B. The plug P is made of wood, preferably of
green hard maple thoroughly soaked in melt-
ed tallow,and is attached by screw, nuts, and
washers, to a rod, R, having a disk, d, perforat-
ed with holes ¢ i, screwed onto its upper end.
On the bottom of the plug is a soft washer, W,
held by a nut on the end of the screw.

D 1s a conical valve-seat for the reception
of the plug . In the lower part of this seat
are the holes & 1 for the admission of fluids to
the gusher. Other holes, ¢ e, for the same
purpose, are placed at a distance below in the
tubing 15 No opening for the entrance of
fiuid to the gusher or tubing is made between
the holes % & and the packer P/, a distance of,
say, one hundred feet, and the space in the
well around the tubing “between those points
forms an annular chamber or reservoir, in
which gas may collect and become compressed
by accumulation, ready for the exertion of its
expansive power to expel the fluids from the
well.

- In the lower end of the well is inserted a

- sand-cylinder, S, nearly ot the full diameter of

the well, coupled to or near the lower end of
the string of tubing. Between this and the

valve-seat D (which is the point where the gas

18 shut off, ashereinafter explained) isinserted
an ordinary check-valve, V,

of their descent. The common anchor or tub-
ing 18 coupled onto the lower end of the sand-
cylinder by bushing, and should be perforated
sufficiently to allow that portion of the oil
which enters the well from the rock during the
flow, and which is mingled with sand, to enter,
that the sand may be separated from it by the
slowness of its ascent through the sand-cylin-
der, as hereinafter further explained.

Such being the construction of the gusker,
its operation is as follows: The pressure nec-
essary to throw a given amount of fluid from
the well having been determined in advance
by calculation or experiment, the plug P is
welghted to the proper amount and inserted
In its conical seat D. The spring B is placed
above it, resting on the perforated disk d.
This spring, which is horizontal on top, as
shown in Fig. 6, is grasped and held in place
by thespring-latches I . Thus prepared, the
guasher-barrel G is attached to the stiing of
tubing in such a position thatit will rest, when
Iu place, at or near the upper margin of the
oll-bearing rock. The packer P’ is firmly in-
serted in the well, around thetubing, atapoint
usnally about one hundred feet above the shut-
off point D. The well is now prepared for op-
eration. The gas flowing into it, with the oil
from the oil-bearing rock, rises to the top of
the reservoir formed in the well below the
packer P’, and around the tubing, as before
described, and becomes compressed, by ae-
cumulation, till it exerts upon the fluids below
1t an elastic force sufficient to overcome the
load of the plug P and its friction in the seat
D. The fluids entering through holes & h and
¢ ¢ drive the plug P with great force out of its
conical seat and rush up the tubing, propelled
by the gas, and discharge themselves at the
top of the well. Theplug P, when thus driven
up, cushions, by its disk d, upon the bottom of
spring B, and is supported by the upward rush
of the fluids and gas in the uppermost posi-
tion, till the elastic force of the gas bas fully
expended itself, and a portion of the gas has
followed the fluids up the tubing and escaped.
While the plug is in the upper part of the bar-
rel G, above the neck N, there is ample space
around 1t between the guides 7 for the free
upward passage of the fluiuds and gas, as seen

n Iig. 4. When the expansive force is re-

lieved the plug P descends, passes slowly
through the neck N, and then suddenly falls
and fixes itself in the conical seat D with a
force due to the load it carries and to the mo-
mentum acquired by the height of fall. The
well is thus again sealed, ready for a repeti-
tion of the operation, which will recur as often
as the accumulated gas attains a tension equal
to the expulsion of the plug P from its seat.
It will be apparent that after the gush has
taken place and the pressure been relieved, as
soon as the tension of the gas falls below what
18 necessary to support the plug the plug will

opening upward, | immediately resume its seat and prevent the
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escape of any more gas than is necessary to re-
lieve the highest required tension. The gas
thus shut in at.its initial tension will remain
in the reservoir, ready to act again when a sut-
ficient quantity of new gas has been added to

it to raise it to the tension necessary to eject
~ the plug.
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It will be observed that at the neck N the
bore of barrel G is considerably diminished,
(see Fig. 5,) so as to allow but a small space
tor the upward passage of gas when the plug
P is passing through this part of the barrel;
hence, from the con‘rl action of the current, its
ficient to cause the pluﬂ to
descend quite slowly through the neck while
the last expansive force of the oas 1S expend-
ing itself. 'When the plug has passed the
neck it will fall freely, as the gas will have am-
ple passage-way around it, and the disk d, be-
ing perforated, will offer little or no obstruc-
tion to its descent. The upward 1ush of the
oil through the gusher will induce a earrent of
water and oil to rise in the sand-eylinder S
and pass the check-valve V, and be carried
out in front of the gas during the gush. The
sand that may be in the water or oil will set-
tle to the bottom of the sand cylinder, owing
tothe smallness of the tubing as compared with
the cylinder, causing a 1etfu dation of the tlow
of wateror 011 sufficient to allow of the subsid-
ence of the sand, the tendency of the current to
hold it in suspension not being equal to the
force of gravity, which causes 1t fo settle in the
bottom of the cylinder and fall back into the
well after the flow or gush has ceased,

As before intimated, when the pressure and

flow of gas are insufficient to operate the well

in the manner hereinbefore set forth, I sur-
round the gusher with a casing, C O, extend-
ing from the packer P’ to and below the seat
D, as shown in Ifig. 1. Into this chamber air
or gas 1s pumped, b) any ordinary and suitable
LOIIdEI]SH}g air-pump, A P, from the top of the
well through a pipe, I, leadiug to the topof the
chamber until the tension is reached which 1s
necessary to expel the plug and clear the well
in the same manner as before described. The

casing, however,is not indispensable, as the air
or gas may be pumped in the sameé manner di-
rectly into the reservoir formed by the walls
of the well, through a pipe inserted in the
packer.

To aid in holding up the plug, should the
weakness of the flow of gas render 1t necessary,
I sometimes use a v eak flat spring, ¢, attached
on the inside of the gusher-barrel, as shown 1n
IFig. 2. The force of this Splino is to be so
.?t(]]tlsted that it will release the plug when the
tension of the gas in the gusher has reached
the lowest point desired.

It mayv become necessary to withdraw the
plug P for repairs or to alter its load to meet
the changing condition of the gas-pressure in
the well, or to increase occasionally the vio-
lence of the oush, in order to more thoroughly

the inrush of new ga
crevices. To accomplish this 1 use the appa-
ratus represented in Ifigs. 7, 8, 9, 10, and 11
of the drawings.

The bushmg B (see IFig. 7) rests on and 1Is
attached to the T of the well at the top of the
tubing. From it projects upward the pipe H,
which is surrounded by the sleeve If, which
turns upon it, but can Le fixed at any desired
point by the set-screw f.

To the sleeve I is ¢lamped, by serew-bolt

and nut J, the arm I, to whiclhi is attached a

reel, K, tarned by a wineh or crank.

s through 1its pores and

70

75

To the upper end of sleeve If 18 attached 8o

a bracket, which supports the journals of a
erooved pulley, M, over which passes wire w
from reel K. This wire is attached (see Ifig.
9) to the top of the upper-onr, Q, of a pair.of.
Jdl"
rated at top and bottom to fd@llltfite 1ts move-
ment in the Aunids of the well. The lower and
inner jar, U, is a square bar provided at top
with a circular head, @, and carrying at bot-

The upper jar 1s a lonﬂ‘ eviinder, perfo- 85

e L
________

tom a tapped box, X, and the lateh-opening go

tube oreylinder Y. The section IFig. 11 on line
» ¥ shows how the square bar U 1s held in the
mouth of the jar () so as not to turn.

When it is desired to withdrawthe plug {from

the well, the jars, I'ig. 9,.are let down into the gg

well by the reel. The unlatehing-tube passes
between the latches L Liand forces them apart,
releasing them from the spring B. The box X
comes down upon the top of the screw on the
upper end of rod R, and is serewed upon 16
by rotating the sleeve If around pipe H. .The

wire 0 1s. then wound up on the reel, and the

plug and spring are drawn out at the top of
the well. To replace the plug and spring 1in

100

the well,remove cylinder Y, attach box X to top 103

of rod R, and lower into the well until the plug
reaches its original position. The box is then
detached by unscrewing by means of the ro-
tating sleeve of the reel and the wire drawn up.

To prevent the box X from binding on the 110

screw or rod R, I provide both screw and tap
with an offset or stop, and these, when a suf-
ficient union is made, abut together and pre-
vent further rotation.

To clearly distinguish my invention from 11g

what has been done before, I wish to have 1t
understood that I do not claim the shutting in
or liberating of the gas-pressure at the top or
outside of the well; nor do I ¢laim the shut-

ting in of the gas- pqusure at or near the bot- 120

tom of the Well by means of a high column of
liquid ; nor do I claim the permanent shutting
in of the gas-pressure outside of the tubing, as
is now done by the common packers; nor, final-
ly, do I claim the ejection of hquldb from the
well by the natural pulsation of the gas.
Having now fully described my invention
and the prmcmles of its operation, whatl c¢laim
as new, and desire to secure by Letters Pat-

ent, 18—

1 A gusher or shut-off device for an o1l-well,

cleanse the pores of the oil-rock of paraffine by | wnslstmg of the barrel G, provided with I'le

125

130
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ranged, and operating as set forth.

‘ment the natural gas-pressure of the well, the
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1 and neck N, conical seat D, plug P, rod R, |
spring B, and spring-latches L 1, all construct-
ed, arranged, and operating as specified.

- 2. The combination, with the tubing in an
oil-well, of the common packer P’/, shutting oft
the passage between the wall of the well and
the tubing, and a gusher, all constructed, ar-

3. Therevoiving reeling device, consisting of
the bushing I, tube H, sleeve If, clamp-arimn I,
reel K, and pulley M, all constructed, arranged,
and opemtmw as specified.

The double jar Q U, constrocted as de-

unlatching-tube Y, all as and for the purpose
stated.

b. The combinationof the plug P2, rod R, disk |
d, spring B, and latches 1. I, in the manner
and for the purpose described.

6. The deseribed apparatus for working a
sluggish well having a scanty flow of gas, in
which compressed air or gas is used to supple-

same consisting of the casing or reservoir C C,
attached below the packer P/ and surrounding
the gusher, and provided with a check-valve,
V,in combination with a suitable air-pump and
plpe for the supply of air or gas fmm without
the well, as set forth.

The sand-cylinder S, constructed as de-
scribed, and located near the bottom of the well-
tubing and connected to 1t, as shown, and op-
erating 1n the manner and for the purpose
specified.

3. The combination of the barrel G, plag P,
flat spring ¢, and spiral spring B, substan-
tially in the manuer and for the purpose set;
forth. A

9. The described method of increasing and
maintaining the productiveness of sluggish
wells having a scanty tlow of gas, the same con-
sisting, first, in shutting in and storing the pro-
ducts between gushes near the bottom of the

well, and, second, in forcing air and gas taken

40

from outside the well upon the liquids in the 45

well, so that the pressure will open the confin-
ing device and eject the accumulated head of
oill 1n a sudden and powerful gush, all in man-
ner and by the means substantially as set forth.

10. An antomatic gusher located 1n and near

' the bottom of an oil-well to shut in and store

the products between gushes outside the tab-
ing, in combination with tubing provided with
induction-openings below the gusher, a packer
located above the gusher shutting the passage
outside the tubing, and tubing connecting the
packer with the gusher, all as and for the pur-
pose described.

11. A gusher or shuat-off device located 1in
the lower part of the well to shut in the pro-
ducts between gushes, a packer between the
tubing and the wall of the well, tubing pro-
vided with one fluid-entrance at bottom of the
gusher and one several feet below, and means,
substantially as described, for artificially fore-
Ing air and gas into the well, all combined and
arranged as and for the purpose set forth.

In testimony that 1 claim the foregoing as
my own invention I affix my signatare in pres-
ence of two witnesses.

THOS. L. CROWLEY.

Witnhesses: .
H. B. MUNN,
STANSBURY.
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