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The present invention relates to new and useful im-
provements in oil well pumping apparatus, and particu-
larly pertains to means for preventing and removing ac-
cumulations of paraffin on the oil bearing formations,
as well as on the casing, tubing, and related oil well struc-
ture.

The primary objects of this invention are to prolong
the life of oil well pumps by settling out oil sand parti-
cles and the like from the oil being pumped before the
passage thereof through the pump, and to remove as well
as to prevent accumulations of paraffin on the well struc-
ture at the bottom of the hole and on the oil bearing
formations.

Another important object of this invention is to remove
and to prevent paraffin accumulations while the well is
being pumped.

- A meritorious feature of the present invention resides
in the provision of an ultrasonic generator that is carried
by the oil well pumping tubing below the il well pump,
so that the generator may produce ultrasonic waves in
the fluid before the same enters the intake of the pump.

Arother important feature of the present invention
resides in the provision of means operated by the ultra-
sonic wave generator for directing ultrasonic waves out-
wardly against the face of the oil bearing formations.

Still another meritorious feature of the present inven-
tion resides in the provision of means whereby a plurality
of ultrasonic wave producing diaphragms may be actu-
ated by a single ultrasonic wave generator.

A final important feature of the present inventicn to
be specifically enumerated herein resides in the provision
of fiuid passage means through the housing for admitting
fluid into the intake of the pump, and the provision of a
section of tubing on the housing in communication with
such passage means, in which tubing is positioned a wave
producing diaphragm for subjecting oil about to enter the
pump to ultrasonic vibrations so as to induce the settling
of sand or the like therefrom.

These, together with various ancillary objects and fea-
tures of the invention which will become apparent as the
following description proceeds, ate attained by the present
invention, a preferred embodiment of which has been
illustrated by way of example only, in the accompanying
drawings, wherein:

Figure 1 is a broken vertical sectional view of an oil
well, with pumping structure incorporating the present
invention shown installed therein in side elevation, por-
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tom intake type for pumping fluid upwardly . through
the tubing 16. The pump 18 may be of any one of numer-
ous conventional pumps of this type on the open market.

The construction . thus far described is conventional,
and merely sets forth the environment of use of the pres-
ent invention. The present invention comprises a hous-
ing 28 secured to the lower end of the tubing 16, and
from which housing 26 depends pump tubing 22. Fluid
communication is afforded between the tubing 22 and
the lower end of the tubing 16 below the pump 18 by
means of tubular conduits 24 extending through the hous-
ing 20, the arrangement being such that the tubing 22
is in communication with the intake of the pump 18
through the conduits 24.

Centrally secured within the housing 20 is a hollow
core 26 of ferro-magnetic material, such as silicon steel,
and a magnetizing coil 28 is disposed within the housing
20 surrounding tie hollow core 26. An elongated rod
3% of magnetostrictive material, such as nickel, is dis-
posed within the hollow core 26, and is secured at its
upper end to the hollow core 26. It will be understood
as thus far described that varying the magnetic field
strength of the coil 28 will produce variations in the length
of the rod 3¢ by magnetosiriction, and that the frequency
of the elongation and contraction of the rod 39 will be
equal to the frequency of the electric current flowing in
the coil 28. In the present invention, the movement of
the lower end of the rod 39 is utilized to produce ultra-
sonic waves in the tubing 22 and in the annular space-
between the tubing 22 and the casing 19.

In the present invention, this purpose is accomplished
by the provision of a hydraulic conduit 32 within the
tubing 22, which conduit 32 is secured at its upper end
by any suitable means to the underside of the housing
26. The lower end of the rod 36 projects downwardly
from the housing 20 through a suitable cpening 34 there-
in, and is received in.the upper end of the conduit 32.
A piston 36 is slidably fitted in the upper end of the
conduit 32 and is suitably secured to the lower or free end
of the rod 36, so that variations in the Iength of the rod
3¢ will cause the piston 36 to reciprocate in the upper.
end of the conduit 32.

The conduit 32 is branched to form lateral branches
38 which project outwardly through the tubing 22 and a
ceniral vertical branch 4% concentric with the tubing 22.
The outer portions 42 of the branches 38 are disposed out-
side the fubing 22 and are directed downwardly and
outwardly from the tubing 22 as clearly shown in the
drawings. Pistons 44 are slidably fitted in the portions
4% and the lower end of the branch 486, and piston rods
46 are secured to the pistons 44 to slidably project through

- caps 48 threaded on the ends of the portions 42 and the
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lower end of the branch 46. It will thus be seen that
the conduit 32 and the branches 38 and 49 thereof may
be filled with a liquid 56 and such liquid will be con-
fined therein by the pistons 36 and 44. A coiled com-

' pression spring 52 embraces the rod 36 and is seated
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tions of the pumping structure being broken away and &

shown in section;

Figure 2 is a central vertical sectional view of the ultra-
sonic generator and the means for applying the waves
produced thereby;

Figure 3 is a horizontal sectional view, this view being °

taken upon the plane of the section line 3-—3 of Figure 1;
and '

Figure 4 is a horizontal sectional view taken upon the
plane of the section line'4—4 of Figure 1.

Reference is now made more specifically to the accom- 7

panying drawings, wherein like numerals designate simi-
lar parts throughout the various views, and in which the
reference numeral 19 designates conventional well casing
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provided with perforations 12.adjacent the level of the oil ‘

producing formations 14 surrounding the casing 10.

Oil pumping tubing 16 extends downwardly in the well
casing 16.from the ground surface and is provided with
an electrical bottom hole pump therein, which. is desig-
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nated generally at 18, such pump 18 being of the bot- ]

~ against the action of the springs 54.

between the housing 26 and the piston 36 to urge the
piston 36 toward the liquid 50. 'In a similar manner,
coiled compression springs 54 embrace the piston rods
45 and are seated between the pistons 44 and the caps
48 to urge the pistons 44 toward the liguid 59.

As thus far described, it will be seen that upon down-
ward movement of the piston 36, the fluid 39 is acted
upon so as to urge each of the pistons 44 ocutwardly
It will be equally
apparent that upon coniraction of the rod 38 and the
consequent upward movement of the piston 36, the pis-
tons 44 will move inwardly under the action of the
springs 54, the arrangement being generally such that the
piston rods 46 will be moved with a frequency correspond-
ing to that of the rod 30.

The free end of each of the piston rods 46 are provided
with enlarged disks or diaphragms 56. It will be under-
stood that the diaphragms 56 will vibrate with the same
frequency as the current applied to the magnetizing coil
28, and that if such frequency is in the ultrasonic ranges,
the diaphragms 56 will produce ultrasonic waves in the
fluid surrounding the same. The diaphragm 56 disposed
in the tubing 22 will produce waves moving in the verti-
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cal direction so that oil passing upwardly through the
tubing 22 to the pump 18 will be subjected to waves of
the frequency of vibration of the diaphragm, so that sand
or similar partlcles may be caused to settle downwardly
inthe rising stream of oil in the tubing 22.

In A similar manner, the digphragms 56 disposed ex-
ternally of the tubmg 22 will produce waves movihg
downwardly and radially outward from the tubing 22 to-
ward the casing 10 and the facés of the oil beaung forma-
tions 14. It is one of thé primary advantages of the
present invention that the radially outwardly directed
waves will strike the casing 10 in the vicinity of the per-
forations 12 so as to remove and preévent the accumula-
tion of paraffin in the perforations 12, and that such waves
will be transmitted throtigh the perforatxons and the cas-
ing 10 to the oil bearing : formations to prévent the déposi-
tion of paraffin deposits in the pores of the formations.

In order to prevent damage to the diaphragms 56 cat-
ried externally of the tubing 22 upon lowering the same
ifito the ¢asing 10, downwardly iriclined tubular housings
58 are provided on the outside of the tubing 22 to par-
tially enclose the diaphragms as shown in the drawings.

In the preferred construction, a tubular section 6% is
detachably coupled to the lower end of the tubing 22 as
at 62, and a closed mud anchor 64 is detachably carried
4t the lower end of the tubular section 60. The tubular
section 60 is provided with a plurality of perforations 66
thetein through which oil from the annular space between
the tubing 22 dnd the casing 19 enters the tubing 22.

Mounted adjacent the top of the well is a reel 63 upon
which is wound a suitable oil and water-proof electrical
condiit 70, the fiee end of which conduit 70 extends down
into the well in the annular space between the tubing 16
and the casing 10. Pairs of electrical leads 72 and 74
are carried within the conduit 76, and are respectively
connected to the terminal posts, not shown, of the electric
puimp 18 and thé magnetizing coil 2

The inner ends of the leads 72 that are disposed on the
reel 68 are electrically connected by means, not shown,
té a pair of electrical conductors 76 that are, in turn,
commeécted to a switch control stand 78 for the pump 18,
Likewise, the inner énds of the leads 74 that are disposed
tpon the reel 68 aie electrlcally connected by means, not
showi, to a pair of eléctrical conductors 8@ that are, in
turn, electrically ¢oniected to a source of high frequency

electrical energy 82 for operatlon of the magnetizing .

coil 28.

From the forepoing, the construction and operation of
the ‘device will bé readily understood and further expla-
nation is believed to be unnecessary. )

‘However, since numerous modifications and changes
will readily occur to those skilled in the art, it is not
desired to limit the invention to the exact construction
shown and described, and accordingly all suitable modi-
fications and equivalents may be resorted to, falling with-
in the scope of the appended claims.

Having described the invention, what is claimed -as
new is:

1. In apparatus for producing oil wells; the combina-
tion of a pump, tubing connected to the intake of the
pump and depending therefrom, and means forming an
ultrasonic wave geénerator comprising a part of said mb-
ing for producing ultrasonic waves in a fluid medium
passing upwardly through the tubing.

2. In apparatus for producing oil wells, the cembina-
tion of a pump, tubing connected to the intake of the
puinp and depénding therefrom, and means forming an
ultrasofiic wave generator comprising a part of said tub-
ing for producing ultrasonic waves in a fluid medinm pass-
ing upwardly through the tubing and also for producing
ultrasonic waves in a fluid medium surrounding the
tubing.

3. In apparatus for producing oil wells, a pump, tubing
connected to the intake of the pump and extending down-
wardly therefrom, a diaphragm movably connected in the
tubing, and means within said tubing for generating a high
frequency vibration and imparting the same to the dia-
phragm.

4. In an oil well, pumping tubing and a pump disposed
in the tubing adjacent -its lower end for pumping fluid
upwardly through the tubing, and an ultrasonic generator
having a housing rigidly mounted in said tubing below
said pump and in the fluid being pumped.

5. In apparatus for producing oil wells, a pump having

Ut

10

4

an intake, a housing disposed below the pump and having
fluid passage means therethrough in communication with
said intake, an elongated vertically disposed rod of mag-
netostrictive material, the upper end of the rod bemg se-
cured within the housmg, a magnetizing coil in the hous-
ing and surrounding the rod, a diaphragm disposed below
the housing and in said fluid passage means, and means
operatively connecting the lower end of the rod to the
diaphragm.

6. An apparatus for oil well pumping apparatus com-
prising a housing, an elongated rod of magnetostrictive
material, a magnetizing coil in the housmg surrounding
the rod, one end of the rod being fixed in the housing
with the other end projecting outwardly therefrom, a dia-
phragm, means operatively connecting the other end of
the rod to the diaphragm comprising a hydrauhc conduit,
a pair of pistons movably fitted in the conduit, one of the

. pistons being connected to said other end of the rod and
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the other piston being connected to the diaphragm, said
conduit being adapted to contain a liquid between.the
pistons.

7. An attachment for oil well pumping apparatus com-
prising a housing, an elongated rod of magnetostrictive
material, a magnetizing coil in the housing siirrounding
the rod, one end of the rod being fixed in: the housing
with the other end projecting outwardly therefrom, a dia-
phragm, means operatively connecting the other end of
the rod to the diaphragm comprising a hydraulic conduit,
a pair of pistons movably fitted in the conduit, one of the
pistons being connected to said other end of the rod and
the other piston being connected. to the diaphragm, said
conduit being adapted to contain a liquid. between the
pistons, a pumping tubing adapted to communicate with
the intake of a pump, said diaphragm being disposed
transversely in the tubing and being movable Iongnudl-
nally of the tubing.

8. The combination of claim 7 including means com-
municating with said tubing for passing fluid through said -
housing.

9. The combination of claim 7 including means com-
municating with said tubing for passing fluid through sald
housing and through said coil.

10. An attachment for oil well pumping apparatus

comprising a housing, an elongated rod of magnetostric-
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tive material, a magnetizing coil in the housing surround-
ing the rod, one end of the rod being fixed in the housing
with the other end projecting outwardly therefrom, a dia-
phragm, means operatively connecting the other end of
the Yod to the diaphragm comprising a hydraulic conduit,
a pair of pistons movably fitted in the conduit, one of the
pistons being connected to the other end of the rod and
the other piston being connected to the diaphragm, said

..conduit being adapted to contain a liquid between the
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pistons, a pumping tubing carried by the housing and
adapted to communicate with the intake of a pump, said.
diaphragm being disposed on the outside of the tubing
and being movable towards and away from the tubing.

11. The combination of claim 10 including means
comimunicating with said tubing for passinig fiuid through
said housing and through said coil.

12. The combination of claim 11 including means com-
municating with said tubing for passing fluid through said

. housing and through said coil.
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13. An attachment for oil well pumping apparatus
compri’smg a housing, an elongated rod of magifietostric-
tive material, a magnetizing coil in the housmg surround-
ing the rod, one end of the rod being fixed in the housing
with the othe1 end projecting outwardly therefromm, -a
tubing carried by and depending from the housing, a pair
of diaphragmis, one of the diaphragms being disposed in
the tubing and the othei diaphragm being disposed on
the outside thereof, means operatively connecting ‘the
other end of the rod to the diaphragms, said last means
comprising a branched hydraulic conduit, pistons mov=
ably fitted in the conduit and connected to the rod and
the diaphragms.

14. The combination of claim 13, wherein said other
diaphragm is movable towards and away from the tubing,
and a tubular housing carried by the tubing partially en-
closing said other diaphragm.

15. The tombindtion -of claim 13 mcludmg means
communicating with said tubing for passmg fluid through
said-housing. .-

16. The combination of clalm 15 mcludmg means com-
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municating with said tubing for passing fluid through said

housing and through said coil.
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