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3,199,559
SCRAPERS FOR TUBULAR STRINGS
Archer W. Kammerer, Jr., Houston, Tex., assignor to
Bakers Uil Tools, Inc., Los Angeles, Calif., a corpe-
ration of California
Filed Aug. 28, 1962, Ser. No, 218,000
16 Claims., (CL 166—173)

The present invention relates to subsurface well bore
eguipment, and more particularly to scrapers for remov-
ing substances from the inner walls of tubullalr strings
disposed in well bores, such as coatings of drilling mud?
cement; rust, mill scale, paraffin, and embedded bullets,
and burrs formed by bullets fired through the tubular
strings. .

An object of the present invention is to provide a
scraper for use in tubular strings, which is of strong and
sturdy construction, economical to manufacture, pos-
sessed of relatively few parts, and relatively easy to
assemble and disassemble.

Ancther cobject of the inventicn is to provide a scraper
for use in tubular strings of relatively small diamesters,
such as in tuobing disposed in a well bore, the scraper
having considerable strength despite its small size, an‘d
well able to withstand safely exireme loads to which it
might be subjected.

A further object of the invention is to provide a scraper
for use in a tubular siring which has laterally shiftable
cutter members that can collectively cover the 360 degree
circumference of the inner wall of the tubular string,
allowing the scraper to clean the entire circumference of
the tubular string as a result of moving the scraper longi-
tudinally therethrough, and which is also effective in
cleaning the inner wall of the tubular string upon rota-
tion of the scraper, there being large bearing areas for
transmitting torque and longitudinal thrusts from the
main body of the scraper tool to the cutter members
mounted thereon. Such large bearing areas are present
and the body of the tool has great strength despite the
making of the tool of small size for operating in relatively
small diameter tubular strings, such as tubing strings.

An additional object of the invention is to provide a
scraper for cleaning the inner wall of a tubular string
disposed in a well bore and through which circulating
iluid can be pumped, in which such fluid is prevented
from eroding or fluid cutting the main body of the
scraper.

This invention possesses many other advantages, and
has other objects which may be made more clearly ap-
parent from a consideration of a form in which it may
be embodied. This form is shown in the drawings ac-
companying and forming part of the present specification.
It will now be described in detail, for the purpose of
illustrating the general principles of the invention; but
it is to be understood that such detailed description is
not to be taken in a limiting sense, since the scope of the
invention is best defined by the appended claims.

Referring to the drawings:

FIGURE 1 is a side elevaticnal view of a scraper dis-
posed in a tubular string;

FIG. 2 is an enlarged side elevational view of a portion
of the scraper illustrated in FIG. 1;

FIG. 3 is an enlarged cross-section taken along the line
3—3 on FIG. 1;

FIG. 4 is an enlarged longitudinal section taken along
the line 4—4 on FIG. 1; ,

FIG. 5 is a cross-section taken along the line 5—5 on
FIG. 4, but rotated 90 degrees relative to the position
illustrated in FIG. 4;

FIG. 6 is a side elevation of one of the scraper blades;

FIG. 7 is a rear elevation of one of the scraper blades,
as seen from the left of FIG. 6;
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FIG. 8 is a cross-section taken along the line 8—8 on
FIG. 7.

The scraper A illustrated in the drawings is designed
to clean the inner wall of a tubular string B, such as a
string of tubing, disposed in a well bore C. ~The scraper
includes a generally cylindrical, elongate body 10 having
an upper threaded pin 12 for securing the body of the
lower end 13 of a running-in string D, such as a tubular
string, which lower end may be constituted as a coupling.
The lower end of the body ¥0 may be constituted as a
threaded pin 14 thereon for attachment to a lower tubing
section (not shown), which may, in turn, be secured to a
rotary drill bit (not shown).

The cylindrical body of the tool has a central passage
15 extending completely therethrough, as well as longi-
tudinally spaced lateral slots 16 which are angularly dis-
placed or out of phase with one another circumferentially
of the body of the tocl.” Each slot 16 extends from the
periphery of the body at one side thereof through the
diametrically opposite side, and also intersects the pas-
sage 15 through the tool. Each slot has parallel side
walls 17 and parallel top and botiom walls 18, 19 normal
thereto, there being diametrically opposite scraper blades
or cuiters 28 mounted in each slot and having external
scraper teeth 21 for operation upon the inner wall of the
tubular string B. These teeth 21 are curved to conform
substantially to the inner wall of the tubular string when
engaged therewith. The teeth 21 on the exterior of each
scraper blade 28 are longitudinally spaced from each
other and are inclined or helical, the lower edge 22 of
each tooth being suitably hardfaced so as to enhance its
wear resistance.

Each blade has parallel side walls 23 slidable along
the side walls 17 of the slot and also top and bottom
walls 24, 25 slidable along the top and bottom walls 18,
19 that define each slot. To prevent each blade 28 from
being mounted in its slot 16 in an inverted ‘position, the
lower end of each blade may be formed with a relatively
small downward projection 26 slidably fitting within a
central radial groove 27 opening into the bottom 19 of
the slot. .

The width of each slot 16 is substantially greater than
the diameter of the central passage 15 through the body
19 of the tool. To allow drilling fluid to be pumped
down through-the device for continued flow 16 a lower
tool, such as a drill bit (not skown), a central tubular
member or wash pipe 28 is inserted in the central passage
13, extending substantially from its top fo its bottom ends.
Leakage of fluid between the wash pipe and the wall of
the body passage 15 is prevented by suitable upper and
lower seals rings 29, such as rubber or ribber-like O
rings, disposed in internal grooves 38 in the ool body 10
and engaging the periphery of the wash pipe 28. The
lower end of the wash pipe or tubular member engages
a spacer ring 31 disposed in. a counterbore 32 in the
Jower pin end 14 of the bedy, the spacer ring being held
in place by a split, snap retainer ring 33 overlying the
lower end of the spacer ring and disposed within an in-
ternal groove 34 in the body. Similarly, a spacer ring
35 overlies the upper end of the tubular member 28,
being disposed in a counterbore 3§ in its upper portion
and held in place by a split, snap retainer ring 37 dis-
posed within an internal groove 38 in the upper portion
12 of the body and overlying the spacer ring 35." By re-
moving one or both of the retainer rings 33, 37, as a re-
sult of retracting them inwardly from their respective
grooves 34, 38, a spacer ring 31 or 35 can be removed and
the tubular member or wash pipe 28 taken from the cen-
tral passage 15 of the body 10.

The tubular member or circulation tube 28 is easily
mounted in the body 16 of the tool.  Since it is a part
separate from the tool body 10, it can be made of a
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harder material and more resistant to fluid cutting or the
erosive action .of the drilling mud, or other fluid, being
pumped down through the tubular string D or drill pipe,
or the like, and through the tube 28. Thus, the circulat-
ing fluid does not act on the interior of the tool body 16
at all, resulting in the body having a much longer life.
Tn the event that substantial wear does occur on the cir-
culation tube 28, it is easily replaced without the necessity
for replacing the entire body 10.

For the purpose of increasing the bearing area between
the sides 23 of each blade 20 and the companion adja-
cent sides 17 of each slot 16, the innmer portion 46 of
each blade is made concaved or tecessed along its entire
longitudinal extent, so as to allow the blade to extend
inwardly of the slot 16 and around the wash pipe 28, the
Jatter being received within the longitudinal blade recess
49, as disclosed in the drawings. Thus, there is a greater
side area on each blade 29 engaging the companion side
17 of the body slot for the transmission of terque during
rotation of the tool in effecting the scraping of the inner
wall of the tubular string B.

The diametrically opposed blades 26 each constitute a
set, and each set of blades is urged in opposite directions
outwardly of the body 18 by a spring device. As dis-
closed, a row of longitudinally spaced helical springs 41
is provided on each side of the wash pipe 28, engaging
inwardly directed flanges 42 of the opposed scraper blades
20, each spring extending between and engaging the
flanges 42 of the opposed blades and wrging the blades
outwardly, To insure the retention of the springs 41
in appropriate assembled position, their end portions are
disposed in spring sockets 43 formed in the side portions
or blade flanges 42, the springs bearing against the base
or inner ends of the sockets. The force provided by the
sets of longitudinally spaced laterally extending springs
41 on opposite sides of the wash pipe 28 against the
blades 28 can be quite substantial, pressing the blade teeth
21 against the wall of the tubing B.

The blades can shift inwardly of its slot 16 against the

force exerted by the springs 41. The extent of shifting 4

of each blade outwardly of the body is limited by a suit-
able stop device.  As shown, there is an enlarged trans-
verse opening 50 extending through each blade through
which a stop element, such as the shank 51 of a stop screw
52, extends, this shank having a much smaller diameter
than the diameter of the opening 59. The head 53 of the
stop screw ‘is disposed in a suitable external body recess
54 so as to lie within the periphery of the body 18, this
thead bearing against a suitable lock washer 55 engaging
the base of the recess 54. The opposite end 56 of the
screw ds threaded and is threadedly received within a
companion threaded bore 57 in the body 16 of the tocl.
By suitable tightsning of the screw 52, it will remain at-
tached to the tool body 10, extending through the en-
larged opening 56. When the tool A is out of the tubular
string-B, the spring 41 can only expand the cutter blades
29 outwardly of the periphery of the body to the extent
determined by engagement of the inner portions of each
blade, which, as shown, are the flange portions 42, with
the stop screw 52.

As illustrated in the drawings by way of example, the
tool A has three sets of scraper blades 20 disposed in
three slots 16 extending completely through the body 10
of the tool and intersecting its central passage 15. The
body slots 16 receiving the sets of cutter blades are dis-
posed progressively out of phase with one another, so
that the cuttter blades 20 disposed in the slots and their
teeth 21 collectively cover the entire circumference of
the inner wall of the tubular string B in which the tool
is disposed. With the three sets of blades specifically
shown in the drawings, the progressive displacement of
each set of blades, from the upper to the lower set, about
60 degress from one another, with the cutter teeth 21 on
each blade covering about 60 degrees of arc, will result
in all of the cuttters 20 collectively covering the entire
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4
circumference of the inner wall of the tubular string B
in which the scraper is being operated.

The scraper can be attached to a string of drill pipe D,
or the like, and lowered in the well tubing B. The mere
movement of the scraper longitudinally through the tub-
ing, without rotation, will cause its inclined helical teeth
21 to scrape the entire circumference of the tubular string
B. If desired, the drill pipe D and tool A can be rotated,
and because of the inclination of the teeth 21, the wall
of the tubular string will also be scraped to remove for-
eign substances therefrom, effecting its thorough cleaning,
During the longitudinal movement, or rotation, or both,
of the tubular body 18 of the tool and of the scraper
blades 20, the springs 41 are urging the teeth 21 against
the foreign substances and the wall of the tubular string
with substantial force, which force depends upon the
strength of the helical compression springs. A large bear-
ing area exists between the upper ends 13 of the slois 1%
and the upper ends 24 of the cutter blades in forcing
the scraper tool A downwardly through the well casing,
and a large bearing area is also present between the trail-
ing sides 17 of each slot and the trailing sides 23 of each
blade for the transmission of substantial torque in scrap-
ing the inner wall of the tubular string, as a result of ro-
tating the apparatus. Such large areas and their sub-
stantial inward extent insure the proper guiding of the
scraper blades 2¢ in the body slots 18 and prevents their
cocking or binding therewithin. They also insure a long
and useful life of the body 10 of the tool and of the
scraper blades 20 themselves. Despite the use of com-
paratively wide slots 1é through the tcol body, its min-
imum cross-sectional area is still very large, resulting in
the body possessing great strength, capable of safely with-
standing extremely heavy torques and longitudinal forces
to which it might be subjected. Such large cross-sectional
area is maintained despite the making of the scraper body
cf a comparatively small diameter to enable effective use
of the apparatus A in tubing strings B of comparatively
small diameter. The scraper apparatus is easily assem-
bled and dismantled and has relatively few parts. Its
manufacture is comparatively simple and economical,
since the slots 16 through the body are readily formed
and the scraper blades 26 themselves are easily made
through simple casting procedures, requiring essentially
no finishing, other than the application of hardfacing to
the scraper testh 23.

Although the scraper has been described in connection
with running it in the tubular string B on drill pipe D,
or the like, it may, if desired, be used on a wire line or
cable. As an example, the cable may be attached to suit-
able sinker bars and jars (not shown) which are con-
nected to the upper end 12 of the body 10 of the tool,
the sinker bars and jars providing sufficient weight for
forcing the scarping tool A downwardly through the
casing. Such longitudinal movement in a downward di-
rection will scrape the entire circumference of the wall
of the tubular string B, in view.of the fact that the scraper
teeth 21 collectively cover a full 360 degree extent of the
tubular string wall.

I claim:

1. In a tubular string scraper: a main body having
means for attachment to a running-in string and having
a central longitudinal passage therethrough; said body
having opposed lateral slots extending inwardly from its
periphery and opening directly into said passage through-
out substantially the entire length of said slots; a tubular
member in said passage extending across said slots for
conducting drilling fluid through said body; opposed
cutters slidable laterally in said slots, each cutter having
inner portions extending partially around and astride said
tubular member, said inner portions being slidable along
the sides of said slots; and means normally urging said
cutters laterally outwardly.

2. In a tubular string scraper: a main body having
means for attachment to a running-in string and having
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a central longitudinal passage therethrough; said body
having opposed lateral slots extending inwardly from its
periphery and opening directly into said passage through-
out substantially the entire length of said slots; a tubular
member in said passage extending across said slots for
conducting drilling fluid through said body; opposed
cutters slidable laterally in said slots and having inner
portions extending partially around said tubular member
and slidable along the sides of said slots; and yieldable
means extending transversely of said tubular member and
on opposite sides thereof and disposed between and engag-
ing said cutters for urging said cutters laterally outwardly.
3. In a tubular string scraper: body means adapted
for attachment to a running-in string and having a longi-
tudinal passage therethrough; said body means having op-
posed lateral slots extending inwardly from its periphery
and directly opening into said passage; oppose cutters
slidable laterally in said slots and having inner portions
confronting each other, said cutters having scraping testh
disposed at least partially longitudinally of said body
means to scrape the tubular string upon rotation of said
- body means; and yieldable means common to said cutters
and located between and engaging said confronting inner
portions of said cutters for urging said cutters laterally

outwardly.

4. In a tobular string scraper: body means adapted
for attachment to a running-in string and having a longi-
tudinal passage therethrough; said body means having
cpposed lateral slots extending inwardly from its periphery
and opening into said passage; opposed cutiers slidable
laterally in said slots, each cuntter having external scraping
teeth extending at least partially longitudinally of said
cutter to engage the wall of the tubular string along an
extended length to scrape the same upon rotation of said
body means; and a plurality of springs between said
cutters, each spring engaging said opposed cutters to urge
said cutters in opposite directions laterally outwardly.

5. In a tubular string scraper: a main body adapted
for attachment to a running-in string and having a longi-
tudinal passage therethrough; said body having opposed
lateral slots extending inwardly from its periphery and
opening into said passage; a tubular member in said pas-
sage extending across said slots for conducting drilling
fiuid through said body; opposed cutters slidable laterally
in said slots and having inner portions extending partially
around said tubular member; and a plurality of springs
between said cutters, each spring engaging said opposed
cutters to urge said cutters in opposite directions laterally
outwardly.

6. In a tubular string scraper: a main body having
means for attachment to a running-in string and having a
central longitudinal passage therethrough; said body hav-
ing opposed lateral slots extending inwardly from its
periphery and opening into said passage; a tubular mem-
ber in said passage extending across said siots for con-
ducting drilling fluid through said bedy; cutters slidable
laterally in said slots and having concave inner portions
extending partially around said tubular member and pro-
viding oppoesed inner side flanges on each of said cutters
on opposite sides of an astride said tubular member, said
flanges being slidable along the sides of said slots; and
vieldable means common to said cutters and located
between and engaging said side flanges to urge said
cutters laterally outwardly.

7. In a tubular string scraper: a main body adapted for
attachment to a running-in string and having a longi-
tudinal passage therethrough; said body having opposed
lateral slots extending inwardly from its periphery and
opening into said passage; a tubular member in said pas-
sage extending across said slots for conducting drilling
fluid through said body; cutters slidable laterally in said
slots and having concave inner portions extending par-
tially around said tubular member and providing opposed
inmer side flanges on said catters on opposite sides of
said tubular member; and a plurality of springs between
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6
said opposed side flanges on opposite sides of said tubular
member, each spring engaging said opposed side flanges
to urge said cutters in opposite directions laterally out-
wardly.

8. In a tubular string scraper: a main body having
means for attachment to a running-in string and having a
longitudinal passage therethrough; said body having op-
posed lateral slots extending inwardly from its periphery
and opening directly into said passage, each slot being
defined by top, bottom and side body walls, said passage
opening into said opposed slots at said top and bottom
walls of each slot; a tubular member in said passage ex-
tending across said slots for conducting <drilling fluid
through said body; cutters slidable laterally in said slots,
each cutter being engageable with all walls of its slot to
prevent longitudinal and transverse movement of said
cutter with respect to said body and being guided in its
lateral movement by all walls of its slot, said cutters
having scraping teeth disposed at least partially longi-
tudinally of said body to scrape the tubular string upon
rotation of said body; and means normally urging said
cutiers laterally outwardly.

9. In a tubular string scraper: a main body adapted
for attachment to a running-in string and having a longi-
tudinal passage therethrough; said body having opposed .
lateral slots extending inwardly from its periphery and
opening directly into said passage, each slot being defined
by top, bottom and-side body walls; a tubular member
in said passage extending across said slots for conducting
driliing fluid through said body; opposed cutters. slidable
laterally in said slots, each cutter being engageable with
all walls of its slot to prevent longitudinal and transverse
movement of said cutter with respect to said body and
being guided in its lateral movement by all walls of its
slot; and a plurality of springs between said cutters, each
spring engaging said opposed cutters to urge said opposed
cutters in opposite directions laterally outwardly.

19. In a tubular string scraper: body means adapted
for attachment to a running-in string and having a longi-
tudinal passage therethrough; said body means having
opposed lateral slots extending inwardly from its periphery
and opening directly into said passage, each slot being
defined by top, bottom and side body walls, said passage
opening into said opposed slots at said top and bottom
walls of each slot; opposed cutters slidable laterally in
said slots and having inner portions confronting each
other, each cutter being engageable with all walls of its
slot to prevent longitudinal transverse movement of said
cutter with respect to said body means and being guided
in its lateral movement by all walls of its slot, said cutters
having scraping teeth disposed at least partially longi-
tudinally of said body to scrape the tubular string upon
rotation of said body; and yieldable means common to
said cutters and located between and engaging said con-
fronting inner portions of said cutters for urging said
cutters laterally outwardly.

1i. In a tubular string scraper: a main body having
means for attachment to a running-in string and having
a longitudinal passage therethrough; said body having
opposed lateral slots extending inwardly from its periphery
and opening directly into said passage, each slot being
defined by top, bottom and side body walls; a tubular
member in said passage extending across said slot for
conducting drilling fluid through said body; opposed
cutters slidable laterally in said slots, each cutter being
engageable with all walls of its slot to prevent longitudinal
and transverse movement of said cutter with respect to
said body and being guided in its lateral movement by
all walls of its slot, said cutters having concave inner
portions extending partially around said tubular mem-
ber and providing opposed inner side flanges on each of
said. cutters on opposite sides of and astride said tubular
member, said flanges being slidable along the sides of said
slots; and yieldable means common to said cutters and
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located between and engaging said side flanges to urge
said cutters laterally outwardly.

12. In a tubular string scraper: a main body adapted
for attachment to a running-in string and having a longi-
tudinal passage thercthrough; said body having opposed
lateral slots extending inwardly from its periphery and
opening into said passage, each slot teing defined by top,
bottom and side body walls; a tubular member in said
passage extending across said slot for conducting drilling
fluid through said body; cutters slidable laterally in said
slots, each cutter being engageable with all walls of its
slot to prevent longitudinal and transverse movement of
said cutter with respect to said body and being guided in
its lateral movement by all walls of its slot, said cutters
having concave inner poriions extending partially around
said tubular member and providing opposed inner side
flanges on said cutters on opposite sides of said tubular
member; and a plorality of springs between said opposed
side flanges on opposite sides of said tubular member,
each spring engaging said opposed side flanges to urge
said cutters in opposite directions laterally outwardly.

13. In a tubular string scraper: a main body having
means for attachment to a running-in string and having
a longitudinal passage therethrough; said body having a
lateral slot extending inwardly from its periphery and
opening directly into said passage throughout substantially
the entire length of said slot; a tubular member in said
passage extending across said slot for conducting drilling
fluid through said body; a cutter slidable laterally in said
slot and having inner portions extending partially around
and astride the tubular member, said inner portions being
slidable :along the sides of said slot; and means urging
said cutter laterally outwardly.

14. In a tubular string scraper: a main body having
means for attachment to a running-in string and having a
slot opening through the periphery of the body at diamet-
rically opposite sides thereof; said body having a central
longitudinal passage therethrough opening into the upper
and lower ends of said slot; a tubular member in said
passage extending across said slot for conducting drilling
fluid through said body; opposed cutters on diametrically
opposite sides of said tubular member and slidable
laterally in said slot and adapted to project in opposite
directions beyond the periphery of said body, said cutters
having scraping teeth disposed at least partially longi-
tudinally of said body to scrape the tubular string upon
rotation of said body; and means urging said cutters
laterally outwardly of said body.

15. In a tubular string scraper: a main body having
means for attachment to a running-in string and having
slot opening through. the periphery of the body at diamet-
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rically opposite sides thereof, said slot having parallel
side walls; said body having a central longitudinal passage
therethrough opening into the upper and lower ends of

‘said slot; a tubular member in said passage extending

across said slot for conducting drilling fluid through said
body; opposed cutters on diametrically opposite sides
of said tubular member and slidable laterally in said
slot along its side walls and adapted to project in opposite
directions beyond the periphery of said body, each cutter
having inner portions extending partially around and
astride said tubular member, said inner portions being
slidable along the sides of said slot; and means common
to said cutters and located between and engaging said
inner portions for urging said cutters laterally outwardly.

16. In a tubular string scraper: a main body having
means for attachment to a running-in string and having
a slot opening through the periphery of the body at
diametrically opposite sides thereof; said body having a
central longitudinal passage therethrough opening into
the upper and lower ends of said slot; a tubular member
in said passage extending across said slot for conducting
drilling fluid through said body; opposed cutters on di-
ametrically opposite sides of said tubular member and
slidable laterally in said slot and adapted to project in

‘opposite directions beyond the periphery of said body,

said cutters having scraping teeth disposed at least par-
tially longitudinally of said body to scrape the tubular
string upon rotation of said bedy; and yieldable means
extending across the periphery of said tubular member
from a cutter on one side thereof to a cuiter on the op-
posite side thereof and engaging said cutters to urge said
cutters in opposite directions laterally outwardly of said
body.
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