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This invention comprises a novel and useful paraffin
removing valve assembly for tubing and more particu-
larly relates to a means for more effectively and eco-
nomically treating a well bore at predetermined regions
thereof for removing paraffin deposits accumulating
thereon.

In petroleum wells in which the reservoir pressure
has been depleted to such an extent that the petroleum
must be recovered therefrom by-a pumping operation,
it frequently occurs that the rate of pumping is detri-
mentally affected, sharply curtailed and even complete-
ly halted by virtue of the accumulation of paraffin de-
posits either in the well bore which prevents the .inflow
of petroleum from the oil producing horizon into the
well bore, or in the tubing string of the pumping line
thereby choking the flow of petroleum through the tub-
ing string or halting the reciprocation of the pump suck-
er rods therein, or both. When this condition occurs,
and in some wells it occurs repeatedly. at relatively
short intervals, it is usually necessary to pull the tubing
string for the purpose of cleaning and removing by
various methods the accumulation . of paraffin upon the
face of the well bore, or in the -tubing string or both;
or to resort to laborious operations for cleaning the
paraffin deposits from within the tubing. In either
event, production of the well is halted for periods of
varying length, with a financial loss being involved there-
by.

It is the primary purpose of this invention to provide
an apparatus whereby paraffin deposits thus occurring
may be quickly and easily removed without the neces-
sity for pulling the tubing string or sucker rod, and with
a minimum delay in the operation of the well.

Inasmuch as paraffin deposits regularly occur at fixed
regions in a well bore depending upon various condi-
tions of operation of the well, it is a purpose of this
invention to provide an apparatus and a means whereby
a paraffin removing agent may be effectively introduced
into the well bore at the region of. paraffin deposits for
thus more effectively and economically removing the
latter and restoring the production of the well.

Yet another object of the invention is to provide an
apparatus in accordance with . the immediately preced-
ing object wherein the paraffin removing agent may:be
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introduced into the well bore through the tubing string -

and may be: effectively and accurately directed from
the laiter against: that portion of the well bore upon
which the paraffin deposits customarily accumulate.

A further and more specific object of the invention is
to provide an apparatus and a means whereby the tub-
ing string may itself be employed as a means for in-
troducing a paraffin removing agent accurately and pre-
cisely at the region of paraffin deposits in a well bore

without the necessity for withdrawing the tubing string’

from the well bore and with a minimum loss of time
required for the performance of the paraffin removing
operation.

A further and more specific object of the invention
is to provide a means whereby a desired portion of
a tubing string may be opened to the interior of the well
bore and simultansously therewith the passage through
the tubing string may be sealed off and closed below
this opening in order that a paraffin removing agent may
be introduced into the tubing string and then discharged
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from the latter at the predetermined location in the
well bore.

These together with other objects and advartages
which will become subsequently apparent reside in the
details of construction and operation as more fully here-
inafter described and claimed, reference being had to
the accompanying drawings forming a part hereof,
wherein like numerals refer to like parts throughout,
and in which:

FIGURES 1 and 1A are perspective views somewhat
diagrammatic and partly in vertical elevation and part-
ly in vertical section through the upper and lower por-
tions of a well bore showing a tubing string therein and

‘the manner of applying the present invention thereto;

"FIGURES 2 and 3 are horizontal sectional views
taken upon. an enlarged scale substantially upon the
planes indicated by the section lines 2—2 and 3—3 re-
spectively of FIGURE 1A;

FIGURE 4 is a vertical longitudinal sectional view
taken upon an enlarged scale substantially upon the
plane indicated by the section line 4—4 of FIGURE
2 and showing the disposition of the pull sealing means
of this invention;

FIGURE 5 is a detail view taken upon an enlarged
scale substantially in vertical transverse section upon the
plane indicated by the section line 5-—5 of FIGURE 2
and showing the manner in which the valve plate of
this invention controls the valve port for discharging a
paraffin removing agent from the tubing siring against
a region of paraffin deposit in the well bore;

FIGURE 6 is a group perspective view of the ele-
ments forming the valve assembly of this invention;

FIGURE 7 is a horizontal sectional view taken sub-
stantiaﬂy upon the plane indicated by the section line
7—7 of FIGURE 1 and ‘showing the means for con-
trolling the operation of the valve and of the 1ntercon-
nected sealing means of this invention;

FIGURES 8 and 9. are detail views in vertical cen-
tral longitudinal section showing a modified construc-
tion of sealing means in the closed or sealed position
and in the open position thereof respectively;

FIGURE 10 is a horizontal sectional detail view taken
substantially upon' the plane indicated by the section
line 10— of FIGURE 9;

FIGURE 11 is a perspective view of one of the com-
plementary bodies of a sealing means; and

FIGURE 12 is a perspective view of a complemen-
tary body of a modified form of sealing means.

Referénce is made first to FIGURES 1 and 1A for an
understandmg .of the manner in which the principles of
this invention are applied and the environment for use
of this invention, Indicated by the numeral 10 is a well
bore which extends -into.the earth into a productive oil
bearing formation, in which the fluid to be produced
stands therein as shown at 12. Preferably this well bore
is cased as at 14, there being provided the usual casing
head 16. As shown in FIGURE 1A, this casing extends
into the oil producing region.. However, it will be under-
stood that in accordance with conventional practice the
casing may terminate above this oil producing region
or if extended thereinto, is preferably perforated in ac-
cordance with conventional practice to permit the inflow
of petroleum 12 into the well bore.

Shown at 18 is a string of tubing having a tubing head
or closure 28 in its upper end and which tubing string
extends to the lower end of the well bore and carries
a conventional form of reciprocating pump as at 22 by
means of which fluid $2 accumulating in the well bore
may be pumped to the surface through the reciprocation
of a conventional sucker rod 24 which is connected to
the pump. Inasmuch as the pump itself and its sucker
rod are conventional, as well as the association of the



2,016,094

3

same in the tubing string 18, a further description of
the same is deemed to be unnecessary for the purposes
of understanding the invention claimed hereinafter.

In wells being pumped and which are subject to
periodic accumulations of paraffin therein, it has been
noted that such paraffin deposits usually tead to accumu-
late at the same position or vertical elevation in the
well bore or tubing, forming deposits upon the walls of
the same. In accordance with the present invention
there is provided a valve assembly designated gemerally
by the numeral 30 which comprises a casing or body
forming a section of the tubing string 18 and above the
pump 22 thereof as shown in FIGURE 1A. A manually
operated control lever 32 may conveniently be journaled
upon a bracket or support 34 carried by the casing head
16 for effecting operation of the valve assembly 36, when
paraffin deposits are to be removed from the interior of
the tubing string or the well bore, as set forth hereinafter.

Reference is next made more specifically to FIGURES
4 and 6 wherein it will be seen that the valve assembly
30 comsists of a cylindrical body 40 having a hollow
passage therethrough which is placed in communication
with the immediately adjacent upper and lower sections
of the tubing string 18, and which receives the sucker
rod string 24 therethrough. As shown in FIGURE 4,
the interior of this hollow body 46 is provided with a
plurality of longitudinally spaced radially inwardly pro-
jecting annular portions each designated by the numeral
42,
understood that any desired number of these may be
provided for a purpose to be subsequently set forth.

Each of these portions has a ceatrally disposed gen-
erally cylindrical throat 44 through-which fluid from the
reciprocating pump 22 may pass upwardly through the
tubing string upon reciprocation of the sucker rod 24,
to be subsequently discharged from the tubing string as
by the delivery conduit 46, see FIGURE 1 and FIG-
URE 7.

Disposed above the uppermost of the annular portions
42 is a discharge port 48 extending through the wall of
the section 40. The disposition of this port is also
shown in FIGURES 2 and 5. This port constitutes a
means whereby a paraffin removing agent such as hot
oil, or any other suitable fluid may be discharged from
the interior of the section 4@ and the interior of the
tubing string thereabove to the exterior thereof.

A vertically elongated plate 58 of substantially uniform
width and thickness is transversely curved in accordance
with the contour of the surface of the pipe against which
the same is placed, as shown in FIGURE 2, and is slid-
able longitudinally of the section 49 between a pair of
brackets or lugs 52 which comprise guides therefor and
which are mounted upon the casing section 46. Al-
though but two such guides 52 have been provided, it
will be understood that additional sets of the same may
be provided as desired. At its lower end, the plate 56
is provided with an apertured depending lug 54 which
is engaged by a temsion spring 56 anchored as upon a
pin 58 upon the lower portion of the section 40 to yield-
ingly urge the plate 50 into its lowered position. At
the upper end of the plate there is provided an apertured
upstanding lug 69 to which is secured a cable 62, the
latter extending through suitable guide brackets 64 upon
the exterior of the tubing string and projecting upwardly
through the casing head 16 for attachment to the actuat-
ing lever 32. It will thus be evident that upon operation
of the lever 32, the member 50 will be raised against
the resistance of the spring 56, and upon release of the
lever will be returned to its original position by the
action of this spring.

Projecting laterally from the upper. portion of one
edge of the plate 50 is an arm 66, see FIGURE 1A and
FIGURE 2, and which lies substantially parallel to or
in side-by-side- relation to the plate 50.. The arm 66
constitutes a valve member which overlies and is slidable
upon the valve opening or port 48, and there are prefer-

While two such portions are shown, it will be.
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ably provided a pair of guide lugs 68 upon the exterior
surface of the section 30 for guidingly receiving this
valve plate. It will thus be apparent that the previously
mentioned guide Ings 52 and the lugs 68 engaging re-
spectively the plate 50 and the arm 66 thereof may serve
to confine the plate 58 to rectilinear vertical reciprocation
upon the exterior of the casing 30. )

" Referring now primarily to FIGURES 2, 3 and 6 it
will be observed that each of the annular enlargements
42 has a pair of transversely extending bores 78 there-
through which bores are disposed in preferably side-by-
side and parallel relation as shown in FIGURE 3 and
which bores intersect a laterally enlarged chamber 72
in the throat 44, Journaled in these bores are a pair of
axles 74 having fixed thereto semi-annular disks 76.
The pair of disks 76 comprise complementary sealing
bodies.

As will be observed from a comparison of FIGURES
3 and 4, the disks 76 have arcuate inner and outer seal-
ing surfaces 78 and 89 respectively which respectively
engage and establish a fiuid tight sealing engagement
with the exterior surface of the pump sucker rod 24
and the concave surface of the throat 44 of each pro-
jecting portion 42 when the disks are in their closed
positions. In their open position, as shown at the upper
part of FIGURE 4 as well as in FIGURE 3, the disks
are retracted into the chamber 72 thus providing un-
obstructed flow of fluid through the throat 44. However,
when the disks are moved into horizontal alignment
with each other they will constitute a partition sealing
and closing the throat 44 by engaging the concave inter-
nal surface of the throat and the convex surface of the
sucker rod 24 therethrough.

Where the pair of axles 74 extend to the exterior of
the casing section 48, they are provided with intercon-
necting gears 82, and the exterior surface of the casing
section 4@ is notched or cut away circumferentially as at
84 to receive and house these gears as will be more readi-
Iy apparent from FIGURE 6.

Each of the annular enlargements 42 has a correspond-
ing structure of the throat- 44, the laterally enlarged
chamber 72, the set of complementary sealing bodies 76,
the axles 74 and the bores 70 therethrough, together with
the recess 84 and the interconnecting gears 82.

A connecting means is provided between the plate 5¢
and the sealing members 76 in order to effect simulitane-
ous operation thereof. It will be observed from FIG-
URES 2 and 6 that the two annular enlargements 42 as
illustrated have their pairs of sealing members circum-
ferentially spaced from each other a sufficient distance
to permit. the disposition of the plate 50 between the ad-
jacent edges of these two slots 84.  The opposite edges
of the plate. 50 are provided with rack teeth 98¢ which
each engage one gear 82 of a set of the axles 74.

The arrangement is such that when the plate 59 is in
its lowered position so that the valve element 66 thereof
closes the port 48, the sealing members will be in their
open position as shown in FIGURES 3 and 4. This po-
sition is the normal position of the device, being retained
by the tension of the spring 56, and is the condition pre-
vailing when the well is being pumped by the sucker rod
24. However, when the member 50 is raised by manipu-
lating the lever 32 and cable 62, the plate 56 will be
raised thereby causing the valve member 66 fo uncover
the valve port 48, and simultaneously rotating the sets
of axles 74 with their associated complementary seal-
ing members 76 to thereby close and seal each of the
throats 44.

When this latter condition prevails, a paraffin remov-
ing agent such as hot oil or any other suitable substance
may be introduced through the tubing string, and will
be prevented by the two or more sets of sealing mem-
bers from passing downwardly through the tubing string
into the pump, and will be discharged throughthe valve
port 48 to the exterior of the tubing string.
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It will be understood that the device 30 will be insert-
ed in the tubing string at a proper position therein in
order to position the port 48 at a desired location for
treating ‘a region in.which paraffin deposits tend to.ac-
cumulate. Thus the paraffin removing agent discharged
by this device will be directed specifically and effectively
against the paraffin deposits to be removed thereby.

It will also be noted that the port 48 may be located
slightly below that region in the pump tubing string at
which parafﬁn tends to accumulate, in order that when
the port 48 is opsn and the sealing members closed, the
treating fluid may be caused to circulate down and
through the tubing, removing paraffin deposits therefrom,
and be discharged into the well bore through the open
port 48.

In the form of the sealing or closure members 76
previously described, these members comprise semi-an-
nular disk-like bodies. However, as shown in FIGURES
8-11, it is possible to form these members as segments
of a sphere. Thus, in each of the enlargements 42 and
within the throat 44 thereof there is provided the pre-
viously mentioned enlarged chamber 72. However, in
place of the axles 74 there are provided axles 92 having
secured thereto the complementary bodies 94 compris-
ing the sealing means. The bodies are so shaped. that in
radial cross-section, as shown in FIGURES 8 and 9,
they are triangular, having a substantially flat upper sur-
face 96 and a downwardly and outwardly sloping lower
surface 98, and terminating in edges 100 having semi-
cylindrical notches 192 therein. From the notch 162 the
body is centrally relieved as at 104. The arrangzment
is such, as will be seen from a comparison of FIGURES
8, 9, and 10 that when the axles 92 and their attached
bodies 94 are rotated to the position shown in FIGURE
8, the notch 192 of each body will establish a fluid tight
sealing engagement with the sucker string 24, while the
semi-spherical exterior surface of these bodies will have
a fluid tight sealed engagement in the chamber 72.. Thus,
flow of fluid past the sealing membezrs wil be effectively
prevented. However, when the bodies are in their open
position shown in FIGURE 9, and in FIGURE 10, the
bulk of the bodies will be retracted in:o the cubic space
or chamber 72 thus providing by means of the cut-away
portions 104 an effective open passageway through the
throat.

The sealing members 76 are intend:d for use in a well
being pumped. In FIGURE 12, there is illustrated a
modified form of complementary body 106 which corre-
sponds to the body 94 and which is intend:d for use in
a free flowing well wherein there is no sucker string.
Thus the body 106 has no cut out, such as the notch
202 and the relief 104.

It will thus be apparent that there is providzd by this
invention a valve assembly which is always present in
the tubing string which can be readiiy rendered opera-
tive to permit the introduction of a paraffin removing
~gent by merely manually manipulating the lever 62 on
the casing head. When the cleaniig operation is com-
pleted, the lever can be réleased, the valve plate 5¢ will
move to its closed position by the spring 56 and the tub-
ing string will again be ready for pumping operation.

Although there has been disclosed an apparatus for
effecting the above mentioned paraffin removing oper-
ation, the present invention embodiss a method of uti-
hzmg a tubing string which may form a part of a re-
ciprocating pump assembly for effectively applymg a
paraffin removing agent to a predetermiaed rsgion in a
well bore; and which effectively closes the tubing string
below the area to be treated to prevent the escape or
loss of a paraffin removing agent therethrough.

The foregoing is considered as illustrative only of the
principles of the invention. Furher, since numerous
modifications. and changes will readily occur to those
skilled in the art, it is not desired to limit the invention
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to the exact construction and operation shown and de-
scribed, and accordingly, all suitable modifications and
equwalents may be resorted to, falling within the scope
of the invention as claimed.

What is claimed as new is as follows:

1. A paraffin removing device for well bores having a
string of tubing including a reciprocating pump therein
together with ‘a sucker rod reciprocable in said tubing
and connected to said pump comprising, a section of tub-
ing having a discharge port therein at a region of paraffin
deposit in said well bore, a valve carried by said section
controlling said port, movable sealing means in said sec-
tion below said port and movable between a closed posi-
tion obstructing fluid flow through said tubing and an open
position permitting fluid flow therepast, means connecting
said valve to said sealing means for simultaneously open-
ing of said port and closing of said sealing means.

2. The combination of claim 1 wherein said valve com-
prises a plate slidable upon and conforming to the surface
of said section at said port.

3. The combination of claim 1 wherein said valve
comprises a plate slidable upon and conforming to the
surface of said section at said port, guide means on said
section and engaging said plate.

4. The combination of claim 1 wherein said valve com-
prises a plate slidable upon and conforming to the surface
of said section at said port, guide means on said section
and engaging said plate, said pate having a laterally cffset
arm overrunning and controlling said port.

5. The combination of claim-1 wherein said valve com-
prises a plate slidable upon and conforming to the surface
of said section at said port, said plate being mounted upon
the exterior of said section.

6. The combination of claim 1 wherein said sealing
means comprises a body mounted in said section for oscil-
lation about an axis extending transversely of the passage
through said section, said body having sealing surfaces
engaging the inside surface of said section and said sucker
rod.

7. The combination of claim 1 wherein said sealing
means comprises a pair of bodies each mounted in said
section for oscillation about an axis extending transversely
of the passage through said. section, said pair of axes
being in spaced side-by-side relation, said bodies having
complementary inner and outer surfaces respectively es-
tablishing fluid tight sealing engagement with the sucker
rod and the inside surface of said szction.

8. The combination of claim 7 including gears con-
necting said bodies to each other for simultaneous rota-
tion os:illation.

9. The combination of claim 1 wherein said ‘sealing
means comprises a pair of bodies each mounted in said
section for oscillation about an axis extending transversely
of the passage through said section, said pair of axes
being in spaced side-by-side relation, said bodies having
complementary inner and outer surfaces respectively es-
tablishing fluid tight sealing engagement with the sucker
rod and the inside surface of said section and being con- .
nected to each other, said connecting means comprising
a rack on said valve and a gear secured to one of said
bodies.

10. The combination of claim 1 wherein said sealing
means includes a body mounted in-said section for oscil-
lation about an axis extending transversely of the passage
through said section, said body having sealing surfaces
engaging the inside surface of 'said section and said
sucker rod, said conunecting means comprising a rack on
said valve and a gear secured to said body.

11. The combination of claim 1 wherein said valve
comprises a longitudinally straight plate which is trans-
versely curved for sliding and seating engagement with
the exterior of said section, said sealing means comprising
a plurality of pairs of complementary bodies each mount-
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ed in said section for turning about an axis transverse to
the passage through said section, each pair of comple-
mentary bodies having sealing surfaces respectively engag-
ing the inside of said section and said sucker rod to
establish a fluid tight seal therebetween, means intercon-
necting the bodies of each of said pairs for simultaneous
movement.

12. The combination of claim 11 wherein said connect-
ing means comprises a rack on each edge of said plate and

8

a gear engaging said rack and secured to one body of
each pair of complementary bodies.
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