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12 Claims. (Cl. 166—173)

The present invention relates generally to the petroleum
industry, and more particularly to a scraper for removing
foreign material from tubular members that may vary in
the internal diameter thereof.

In the production of oil from wells in many fields, it is
common for the interior of the tubular members through
which the oil flows to become encrusted with foreign
material, such as paraffin or the like. Such foreign mate-
rial when deposited seriously restricts the flow of oil
through the tubular member so affected.

The primary purpose in describing the present invention
is to provide an apparatus that can be used to efficiently
remove such foreign deposits from the interior of tub-
ing strings and the like while the same remain in place
in a well.

Another object of the invention is to supply a scraper
that can be positively adjusted to a desired transverse
cross section to remove foreign material from tubular
members of varying internal diameters.

Still another object of the invention is to provide a
device that can be fabricated from standard commercially
available materials, has a relatively simple structure, is
easy to use, is free from the use of springs and one that
cannot become stuck in a well.

These and other objects and advantages of the invention
will become apparent from the following description of
two forms thereof, and from the drawings illustrating the
same in which:

FIGURE 1 is a combined side elevational and vertical
cross sectional view of a first form of the device in a
position to scrape the interior of a tubular member;

FIGURE 2 is the same view as shown in FIGURE 1,
but with the device having been moved vertically to a
position where the scraper blades are freely movable rela-
tive to the interior surface of the tubular member;

FIGURE 3 is a combined side elevational and vertical
cross sectional view of a second form of the device in a
position to scrape the interior of a tubular member;

FIGURE 4 is the same view of the device as shown in
FIGURE 3, but with the device having been moved ver-
tically to a position where the scraper blades are freely
movable relative to the interior surface of the tubular
member;

FIGURE 5 is a transverse cross sectional view of the
device shown in FIGURE 1 and taken on the line 5-—5
thereof;

FIGURE 6 is a transverse cross sectional view of the
device shown in FIGURE 3 and taken on the line 6—6
thereof; and

FIGURE 7 is a perspectlve view of one of the scraper
blades used in the second form of the device.

Referring now to FIGURES 1, 2 and 5 for the general
arrangement of the first form of the device it will be seen
to include an elongate tubular body A formed from steel
or other suitable rigid metallic material.
a bore 8 extending longitudinally therethrongh.

The body A has first and second external threads 16
and 12 formed on the lower and upper portions thereof
as best seen in FIGURE 1. The tubular body A also has
first and second longitudinally spaced frusto-conical por-
tions 14 and 16 respectively, projecting outwardly there-
from, and situated between threads 10 and 12. The por-
tions 14 and 16 have circumferentially extending first and
second cam surfaces 46 and 48 defined thereon that slope
upwardly and outwardly from the tubular member A.

Body A has
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A threaded tubular connector B of conventional design
is provided that engages threads 9 on the upper part of
body A and the threaded lower end of a tubing or drill
string C. The string C supports the scraper, referred to
as a whole by the letter D, on the lower end thereof.

A cylindrical guide E is provided that includes an upper
portion 22 that has a tapped bore 24 extending longitu-
dinally therethrough that engages second threads 12.. By
rotating guide E on second threads 12 the guide can be
raised or lowered relative to tubular body A for reasons
that will be explained later. A cylindrical skirt 26 de-
pends from upper portion 22. The skirt 26 has a number
of parallel, circumferentially spaced slots 28 that extend
upwardly from the lower edge thereof as can best be
seen. in FIGURE 2.

A number of scraper blades F are provided, each of
which is preferably formed from a plate of hard material
such as steel or the like. Each blade F includes a first
portion 30 that is slidably mounted in one of the slots 28
and projects outwardly therefrom. A second portion 32
of each blade F is disposed in an annulus shaped space 34
that is defined between skirt 26 and tubular body A. Each
second portion 32 includes an upwardly projecting exten-
sion 36 and a downwardly projecting extension 38.

The outer extremity of each first portion 30 is defined
by a straight edge 40 that can be brought into scraping
contact with the interior surface 42 of a tubular member
H that is to have foreign material 44 encrusting the same
scraped therefrom. Each upper extension 36 has a cam
face 18 formed on the inner part thereof, with each
face 18 being in slidable contact with first cam surface 46.
Also, each: second portion 30 has a cam face 20 formed
on the interior thereof that is in slidable contact with
second cam surface 48,

A rigid cup G is provided that has a cylindrical side-
wall 50 and a bottom 52. The bottom has an opemnﬂ 54
therein. Tubular member A extends through opening
54. The cup G is vertically movable relative to body A.
A ring 56 projects outwardly from tubular body A, and
serves as-a stop to limit the upward movement of cup G
on the tubular member.

A helical spring 58 encircles the lower portion of the
tubular body A as can best bé seen in FIGURES 1 and 2.
An internally threaded tubular collar 68 of conventional
design engages the first threads 10. The collar 60 serves
to support a bit, or other tubular member K below the
tubular body A and in coaxial alignment therewith.

Spring 58 is of such length that the upper end thereof
bears against the cup G and the lower end against the
upper surface of collar 60. The upper edge of sidewall
59 of cup G is in contact with edge surfaces 62 of blades
F. 'The spring 58 tends to move cup G and the scraper
blades F upwardly relative to the tubular body A. As
such upward movement takes place the-cam faces 18 and
20 on blades F slide upwardly relative to cam surfaces 46
and 48 on tubular body A, and the blades F are moved
outwardly radially, relative to the tubular body.

The degree of outward radial movement of the blades
F can be regulated by rotating the guide E on' tubular
body A to a position where the upper extiemities 64 of
the slots 28 are contacted by edges 66 of blades F when
the edges 40 of the blades are just in scraping contact with
the cleaned interior surface 42 of tubular member H. -
The tubing or drill string C can now be rotated by power
means (not shown), and as the scraper assembly D is
moved downwardly through tubular member H foreign
material 44 will be scraped from the interior thereof.
It will be particularly noted that irrespective of the down-
ward force exerted on the scraper D, the blades F will
not move outwardly any further radially than the distance
for which they were originally set by rotating guide E
relative to tubular body A.
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To prevent inadvertent rotation of guide E on body A,
a lock mut J is provided that engages first threads 10 and
is in abutting contact with the upper edge of the guide E.

The spring 58 while relatively light in structure, is of
sufficient length and strength as to maintain the upper
edge of cup G in contact with edges 62 of scraper blades
F. When the scraper D is being lowered into tubular

member H, the blades F may be in frictional contact "

with either the interior surface 42 thereof or the encrusted
material 44, depending on the radial adjustment of the
blades relative to the guide E. Due to this frictional en-
gagement, the blades F tend to resist moving downwardly
with the scraper D, and as a result the cam faces 18 and
20 move downwardly relative to first and second cam
surfaces 49 and 48 to move the blades F outwardly the
maximum limit for which the device is adjusted. Thus,
as the scraper D is moved downwardly in tubular mem-
ber H, the blades F may be caused to engage the interior
surface 42 of tubular member H with any desired pres-
- sure, so long as the pressure is not so great as to preclude
downward movement of the scraper D in the tubular
member. .

When the scraping operation is completed, a force is
exerted on string C and scraper D that is sufficient to
move the two upwardly. The blades F initially resist this
upward movement, with the cam faces 46 and 48 moving
upwardly relatively to cam surfaces 18 and 20. This up-
ward movement of cam faces 46 and 48 relative to cam
surfaces 18 and 20 is made possible by spring 58 being
compressed as collar 60 moves upwardly relative to the
blades F. As upward movement of the scraper D takes
place the weight of the blades F is transferred through cup
G to the spring 58 to compress the same. When the spring
58 is compressed as shown in FIGURE 2, the scraping
edges 40 of blades F are separated from the interior sur-
face 42 of tubular member H, and the scraper D can be
easily withdrawn from the tubular member without
danger of it becoming stuck or jammed therein. The
upper and lower ends of the edges 40 of the blades F,
develop into tapered portions 40a to eliminate the possi-
bility of the blades jamming into spaces defined in drill
string collars (not shown) between adjacent ends -of
lengths of drill pipe therein.

Should the blades F frictionally contact the interior
surface 42 of tubular member H in being withdrawn
therefrom, the blades due to this frictional engagement
will immediately compress spring 58 to the extent that the
blades can move inwardly as above described to permit
the continued upward movement of the scraper D.

From the above description it will be apparent that no
matter how forcefully the scraper D is lowered in tubular
member H, the blades F can only move outwardly a de-
sired maximum amount to contact the interior surface 42.
This outward radial movement of the blades F in the

- scraper D is positive, and assures that the entire interior
surface 42 of tubular member H will be subjected to a
scraping action of constant force providing that the in-
terior cross section of the tubular member H is uniform.

A second form of the device is shown in FIGURES 3,
4 and 6 that includes an elongate tubular body L that has
first and second threads 70 and 72 formed on the upper
portion - thereof. A bore 74 extends longitudinally
through body L. The body L has a number of longitu-
dinally spaced, circumferentially extending cam faces 76
that project upwardly and outwardly therefrom as best
seen in FIGURES 3 and 4. The body L below the lower-
most of the cam faces 76 has a cylindrical surface 78
defined thereon. The lower end of the body L is defined
by an enlarged portion 80 that provides a ring shaped
body shoulder 82.

An internally threaded collar 84 is provided that en-
gages first threads 70¢ and threads 86 formed on the
lower end of a tubing string M. The collar 84 serves
to hold the second form of the device, referred to as a
whole by the letter N, in a depending position from the
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tubing string M. A helical spring 88 encircles the
cylindrical surface 78 of body L, and with the lower end
of the spring resting on the shoulder 82.

A cylindrical guide O extends longitudinally over the
cam faces 76. The guide O and body L cooperate to
define an annulus shaped space 90 there between. = Guide
O as may best be seen in FIGURES 3 and 4 has a num-
ber of longitudinally and circumferentially spaced cross
shaped slots 92 formed therein. The guide O also has
a ring 94 that extends inwardly therefrom, and is located
in the lower portion of the guide. Ring 94 is in abutting
contact with the upper end of spring 88, which spring
is in compression. .

A large lock nut P engages the second threads 72.
The upper edge of guide O bears against the lower sur-
face of nut P, due to compression on spring 88 when the
second form of the device N is assembled as shown in
FIGURES 3 and 4.

A number of scraper blades 96 are provided that are
defined by a cross 98 that projects outwardly from an
arcuate shaped shell 180. Each shell 100 has a lower,
straight walled, inner arcuate surface 102 and an upper
interior cam surface 104 that slopes upwardly and out-
wardly and can slidably contact one of the cam faces 76.
Each blade 96 is of such dimensions that the cross 98
thereof is slidably supported in one of the cross shaped
slots 92, with the shell 100 disposed in annulus shaped
space 90. The body L as can best be seen in FIGURES
3 and 4 has a number of cylindrical sections 106 situated
between cam faces 76.

The blades 96 are of such dimensions that when the
sections 186 of body L and surfaces 102 most adjacent
thereto are in a common horizontal zone, the blades 96
can be moved inwardly relative to body L to the extent
that the outer scraping surfaces of cross 98 are flush with
the exterior surface of guide O as shown in FIGURE 4.
The shell 180 prevents the blades 96 being moved out-
wardly through slots 92.

Spring 88 is at all times in compression and tends to
move guide O and blades 96 upwardly relative to body
L. Such upward movement causes cam surfaces 104 to
move upwardly relative to cam faces 76, with the blades
96 being moved outwardly relative to guide O as a result
thereof. By rotating nut P, the nut can be moved up-
wardly on threads 72 to limit the upward movement of
guide O and blades 96 relative to body L due to the
compressed spring 88 to a desired degree. The desired
degree will be that at which the outer surfaces of the
blades 96 are disposed in scraping contact with the
interior surface 110 of tubular member Q. When the
second form of the device is moved downwardly through
the member O, foreign material 112 will be scraped from
the interior thereof by the horizontal portions of the
blades 96. The slots 92 are formed in sufficient number

in guide O and so circumferentially spaced thereon as

shown in FIGURES 3 and 4 that as the second form of
the device is moved downwardly in tubular member
Q the entire interior surface of the member is subjected
to a scraping action, and without the second form of
the device being required to be rotated. Nut P is held
at a desired adjusted position on body L by a set screw
or bolt 116.

After the second form of the device has been used
to remove foreign material 112 from tubular member
Q, a force is exerted on drill string M and the second
form of the device sufficient to move the two upwardly
through the tubular member. The blades 96 due to fric-
tional contact with the interior surface 116 or foreign
material 112 tend to resist such upward movement and
as a result spring 88 is further compressed by body L
moving upwardly relative. to blades 96. This upward
relative movement of body L relative to blades 96 results
in cam faces 76 moving upwardly relative to cam sur-
faces 104. Blades 96 are now free to move inwardly
relative to guide O to positions as shown in FIGURE 4
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where the blades offer no substantial resistance to the
upward movement of the second form of the device
through tubular member Q. If the blades 96 friction-
ally contact the interior surface 110 as the second form
of the device is being raised upwardly through tubular
member Q, the spring 88 is immediately further com-
pressed as above described to permit inward movement
of the blades relative to guide O. Should it be desired
the lower portion 98z of the horizontal part of cross 98
can be hard faced to minimize wear thereon as the scrap-
ing-operation takes place.

The use of the first and second forms of the device
has been previously described in detail and need not
be repeated.

Although the forms of the invention hereinbefore
shown and described are fully capable of achieving the
objects and providing the advantages hereinbefore men-
tioned, it is to be understood that they are merely pres-
ently preferred embodiments of the .invention, and. that
I'do not mean to be limited to the details thereof other
than as defined in the appended claims.

I claim:

1. A device capable of being mounted on the lower
end of a tubing or drill string and when so mounted
can be used to remove foreign material adhering to the
interior surface of the tubular member, which member
can . vary in internal diameter between first and second
limits, including:

(a) a rigid elongate body having first and second
external threads formed on the lower and upper end
portions thereof respectively, and said body having
first and second longitudinally spaced frusto conical
portions projecting ountwardly therefrom and situated
between said first and second threads, said first and
second portions defining first and second circum-
ferentially extending cam surfaces -that slope up-
wardly and away from said body; -

(b) means for removably connecting the lower end
of said tubing or string to the upper end of said
body to support the latter in a depending position
therefrom;

(c) a tubular guide that includes an upper internaily
threaded portion that.engages said first threads,
and a cylindrical skirt that extends downwardly from
said portion and is positioned outwardly from said
body to define an annulus shaped space therewith,
said skirt having a plurality of circumferentially
spaced, parallel slots therein that extend upwardly
from the lower edge of said skiri;

(d) a plurality of rigid blades, each of said blades
having a first portion that is slidably mounted in
one of said slots, and a second portion that is
disposed in said annulus shaped space, with each
of said second portions defining first and second
longitudinally spaced cam faces that are in slidable
abutting contact with said first and second cam sur-
faces;

(e) a rigid cup having a cylindrical sidewall, and a
bottom in which a bore is formed that slidably en-
gages said elongate body below said second cam
surface, with the upper edge of said cylindrical side-

- wall being in abutting contact with said blades;

(f) an interpally threaded collar that engages said
first threads;

(g) a compressed helical spring that encircles said
elongate body, with the ends of said spring in abut-
ting contact with the upper surface of said collar
and the lower surface of said bottom; and

(h) a lock nut that engages said second threads, which
nut when rotated in a direction to move upwardly
relative to said elongate body allows said guide,
cup and blades to also move upwardly relative there-
to, with said blades moving outwardly to the ex-
tent that they are in dragging contact with the in-
terior surface of said tubular member to be scraped,
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- ‘but npon exertion of an upward force of sufficient
magnitude on said elongate body said spring is fur-
ther compressed to allow said elongate body to move
upwardly relative to said guide, cup and blades to
the extent that said blades can move inwardly to -
said cam surfaces to positions where said device ean
be moved upwardly through said tubular member.,

2. A device as defined in claim 1 which in addition

includes a-circumferentially extending ring that projects
outwardly from said tubular body below said second

‘frusto conical portion, and said ring capable of being
‘contacted by said bottom to- prevent said cup moving

upwardly on said tubular body greater than a prede-
termined distance.

3. A device as defined in claim 2 in which said blades
have second portions that project upwardly in said an-
nulus-shaped space above the uppermost part of said slots.

4. A device as defined in claim 3 in which said first
cam faces are formed on said second blade portions.

- 5. A device as defined in cldim 2 in which said blades
have second portions that project- downwardly in said
annulus-shaped space below the upper edge of said cup.

6. A device as defined in claim 5 in which said second
cam faces are formed on said second blade portions.

7. A device capable of being mounted on the lower
end of a tubing or drill string and when so mounted
can be used to remove foreign material adhering to the
interior surface of a tubular member, which member can
vary in intérnal diameter between first and second limits,
including:

(2) a rigid elongate body having external threads
formed on the upper portion thereof, said body
having a plurality of longitudinally spaced frusto
conical ‘portions projecting outwardly therefrom be-
low said threads, said portions defining a plurality
of -circumferentially extending cam  surfaces that
slope upwardly and outwardly from said elongate
body, and said body having an enlarged lower end
portion that defines a circumferentially extending

- body shoulder;

(b) means for removably engaging said threads and
the lower end of said string for supporting said body
in a depending position therefrom; - :

(c) a tubular guide concentrically mounted on said
elongate body and extending longitudinally over said
frusto conical portions, said guide and elongate body
cooperating to define an annulus shaped space there-
between, said guide having a plurality of longi-
tudinally and circumferentially spaced slots therein,
and said guide having a circular ring that extends
inwardly from the lower interior portion thereof;

(d) a plurality of rigid blades, each of said blades
having a first portion that is slidably mounted in
one of said slots, and a second portion that is dis-
posed in said annulus shaped space, with each of
said second portions defining a longitudinally extend-
ing cam face that is in slidable abutting contact with
one of said cam surfaces; :

(e) a helical spring that encircles said elongate body,
with the lower end of said spring abutting against
said body shoulder and the upper end of said spring
against said ring, and said spring at all times tend-
ing to move said guide upwardly relative to said
elongate body;

(f) a lock nut that threadably engages said.threads,
which nut when rotated in a direction to move up-
wardly on said elongate body allows said compressed
spring to move said guide upwardly thereon, with
said guide capable of being so disposed relative to
said tubular body as to move said blades outwardly
to the extent that they are just in dragging contact
with the interior surface of said tubular member
that is to be scraped, but upon an upward force
being exerted on said elongate body said spring being
further compressed to allow said elongate body to
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move upwardly relative to said guide and blades
to the extent that said blades can move inwardly
relative to said cam surfaces to positions where said
device can be moved upwardly through said tubular
member,

8. A device as defined in claim 7 in which each of
said slots is in the shape of a cross that has longitudinal
and transverse portions and each of said blades includes
a cross shaped member that is slidably movable in one
of .said slots.

9. A device as defined in claim 7 in which said slots
and blades are provided in sufficient number and so spaced
circumferentially relative to said guide that the entire
interior surface of said tubular member is contacted by
said blades as said device is moved downwardly through
said member.

10. A device as defined in claim 7 in which said sec-
ond portions of said blades are arcuate spaced shells
disposed in said annulus shaped space, and said cam
faces formed on the upper interior portions of said shells.

11. A device as defined in claim 10 in which said body

has a plurality of cylindrical sections between said frusto- -

conical portions, and said shells have arcuate shaped
.interior surfaces below said cam faces that can abut
against said sections when the outer surfaces of said
cross shaped members are substantially flush with the outer
surface of said guide.

12. A device capable of being mounted on the lower
end of a tubing or drill string and when so mounted can
be used to remove foreign material adhering to the in-
terior surface of a tubular member, which member can
vary in internal diameter between first and second limits,
including: :

(a) a rigid elongate body, the upper portion of which
is exteriorly threaded and from which body a plu-
rality of longitudinally spaced frusto-comical por-
tions project outwardly below said threads that de-
fine a plurality of circumferentially extending cam
surfaces which slope upwardly and outwardly;

(b) first means for removably engaging said upper
portion and the lower end of said string to support
said body in a depending position therefrom;

(¢) a plurality of rigid blades circumferentially spaced
about said body, which blades are provided with
inwardly disposed cam faces that are in longitudinally
slidable contact with said cam’ surfaces;

(d) a transversely projecting member supported from
the lower portion of said body; .
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(¢) a compressed helical spring which encircles said
body, with the lower end of said spring resting on
the upper end of said projecting member;

(f) tubular means for holding said rigid blades in
fixed longitudinal relationship, with the upper end
of said helical spring being in contact with said
tubular means; and

(2) a lock nut that engages said threads on said upper
portion of said elongate body, which nut when ro-
tated in a direction to move upwardly relative to said
elongate body allows said tubular means and blades
to also move upwardly relative thereto, with said
blades moving outwardly to the extent that they
are in dragging contact with the interior surface
of said tubular member to be scraped, but upon
exertion of an upward force of sufficient magni-
tude on said elongate body said spring is further
compressed to allow said elongate body to move
upwardly relative to said tubular means and blades
to the extent that said blades' can move inwardly
relative to said cam surfaces to positions where said
device can be moved upwardly through said tubular
member.
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