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8 Claims,

This invention relates to devices for cleaning
the inner walls of well casings or liners, and is
more particularly concerned with a rotatable cas-
ing scraper capable of scraping s film of ce-
-ment, paraffin or any type of scaly material from
the inner wall of such casihg string or liner.

In cementing a well casing or Uner in g well
bore, it is necessary to drill cut the hardened
cement or tailings left in the lower portion of the
cemented casing string, Due o the running
clearance that must be allowed, the drill kit em-
ployed for removing this hardened material leaves
a film or sheath of cement as a costing on the
inner wall of the casing. This 8im oftentimes
prevents the proper setting of packers within
the casing, and also tends to flake of and clog
testing, production and other apparatus em-
vioyed in the well bors.

It is, therefore, an object of the present in-
vention to provide & casing scraping device de-
signed to eficiently remove the cement or other
coating from the inner wall of & string of casing.
The present invention is slso concerned with &
comparatively simple and sturdy casing seraper

construction in which the screper blades are :

yieldably mounted so as to automstically adjust
themselves to the surface of the casing and be
maintained always in proper scraping engage-
ment therewith, These blades are held on the
scraping tool body in such & manner as to facili-
tate their assembly ‘and disassembly, making it
necessary only to replace worn blades after each
run of the tool.

A further object of the invention is to provide a

scraper embodying yieldable, automaticslly ad- ‘¥

justable elongate blades designed to scrape ine
wall of a casing. The scraper can be incorporated
in & drilling string as a component part thereof,
and is capable of conveying drilling fluid from the
drill string to a bit positioned below the casing
scraper.’

The invention has other objects that will be-
come apparent from a consideration of the em-
bodiments shown in the drawing accompanying
and forming part of the present specification.
These forms will now be described in detail, but
it is to be understood that such detailed desecrip-
tion is not to be taken in a limiteg sense, since
the scope of the invention is best defined by the
claims appended hereto. : .

Referring to the drawing:

Figure 1 is a side elevation of a casing scraper,
parts being shown in section;

PFigure 2 is an enlarged transverse section,

taken as indicated by line 2—2 in Figure 1;
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Figure 3 is a view similar to Figure 2 of an.
other form of the invention; and
Figure 4 is a section through & well casing and .
bore hole showing the casing scraper in use, - ‘
Each of the casing serapers A disclosed in the
drawing includes an elongate body 18 provided
with sultable upper and lower connections  for
incorporating the tool in g suitable string of drill
pipe or tubing. As specifically illustrated, the
upper threaded pin {{ serves to couple the body
to an adjoining drill collar or joint of pine B,
while the lower threaded box 12 may be used to
atiach e drill bit C to the scraper body. A pes-
sageway {8 extends centrally throush the body
for conveying drilling fuid from the drilling
string B to the attached drill bit C, or, if no bit
is used; for discharge from the lower end of the
body into the well casing D or bore hole, .
Circumferentially speced longitudinel grooves
{4 are provided in the exterior of the scraper
body or shenk {8 for recetving longitudingl
scraper blades or cutters (5 designed to have g
radially free sliding fit in connection with the side
walls {8, 18z and end walls 7, {7 of the body
grooves. HEach of these blades {5 has & longi-
tudinal cutting or scraping edge 8 adepted to
cocperate with the wall of the casing D for oper-
ation upon any adherent scaly or cementitious
material. Cofl ‘springs 9 are coniained within
inner socksts or pockets 29 formed in sach blade

‘with their inner ends engaging the bottom 2(

of the groove 14, so &s to force the cutting edge
18 of the blade outwardly against the wall of the
casing, which outward movement is limited by
the retainer members 22, 23 engageable with
the reduced upper and lower terminals 24, 2§
of the blade. ° )

In the present instance, outward movement of
the upper portions 24 of the blades under the
infiuence of the helical springs {9 15 limited by a -
retainer collar 28 seated within s recess 2B in
the exterior of the tool shank or body 0, and
welded thereto preferably flush with the external
surface of the body. This collar extends over the -
upper ends of the grooves {4 and is engageable
with the upper blade terminals 24. The lower re-.
tainer 22 consists of removable arcuaté segments
26 received within a circumferential body groove
27 and secured to the main body of the tool by
screws 28, whose heads are sultably recessed
within the segments. Each segment 26 has an
upstanding skirt 28 overlying the lower ends of -
the grooves 14 and capable of engagement with
the lower blade terminsals 24 to limit the extent
of their outward movement, T
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‘Due to the arrangements of parts just. de-
scribed, the blades 15 may readily be assembled
on and dismantled from the body 10 of the
scraper tool.
ciated groove {8 with the required number of
springs 19 within its sockets 20. The upper ter-
minal 28 of each blade is placed under the upper
collar 23, and the blade depressed far enough
iwithin the groove against the force of the springs
until its lower reduced terminal 24 is positioned
far enough within the groove to permit one of
the retainer segments 26 to be placed over this

_terminal and secured to the body by the screws
28, which are fully tightened to complete the
assembly of the blade in the tool body. The other
blades {5 are mounted in the same manner.

In the fully assembled seraper tool, the retain-
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transversely both inwardly and outwardly for

~ the purpose of maintaining the scraper edges 18

Each blade is inserted in its asso- A

10

ing members 22, 23 not only limit outward move- .

ment of the blades |5 under the action of the
springs 19, but prevent their inadvertent re-
moval from the tcol body 10, After the blades
have become worn and their replacement is de-
sired, the lower retainer segments 26 need only
be removed, which will permit withdrawal of

the blades, and the insertion of another set in 2

their place.

The assembled tool A may be placed at any
desired or required point in the string of drill
pipe or tubing. An example of its use is shown
in the drawing, in which the scraper is disposed
between the drill collar B and any suitable form
of rotary drill bit. C, with its upper threaded pin
11 screwed into:the drill collar and its lower
threaded box 12 receiving the usual pin at the
upper end of the bit.
- run into the casing D on the usual drilling string,
until the top of the hardened cement E within
the casing is reached. Rotation of the drilling

string at the proper speed and with the proper

weight imposed upon the drill bit C is then un-
dertaken tp disintegrate the cement in the cas-
ing and effect its flushing or removal to the
surface of the well bore. : ’

Because of the running clearance necessary
between the drill bit C and the wall of the casing,
the former is incapable of removing all of the
hardened cement, leaving a thin film coating the
inner wall of the casing. This film or sheath is
effectively. removed by the casing scraper A,
whose blades 5 are forced outwardly into inti-
mate contact with the casing along substantially
their whole length by the coil springs 9.

It is to be noted that the ends 30 of the scraper

blades are inclined inwardly to the scraper axis

so as to insure riding of the blades over the ends
of the casing sections at the casing couplings,
and prevent the tool from hanging up inside the
casing. The lower tapered ends 30 facilitate en-
try of the tool in the casing and also operate
upon the cement sheath to assist its removal.
If any restrictions are encountered while running
in the casing, their engagement by these tapered
ends 30 forces the blades I5 inwardly against the
actions of the coil springs 19, permitting the
tool to move past the obstruction. If the ob-
struection is drillable, rotation of the tool will ef-
fect its removal from the casing in the same
manner as the cement sheath is removed.

The tool A is so designed and proportioned
that the terminals 24 of the blades are spaced
inwardly from their collar 23 and retainer seg-
ments 26 when being operated in the casing, the
casing wall forcing the .blades -inwardly against

This assembly of tools is -

20

%
N

30

an

-

€0

the action of the springs (8. - As a result, each ‘

. wrade-is capable-of moving. generally radially or

75

always in contact with the casing. The blades
are self-adjusting to conform to the diameter of
the casing at all times, the springs 19 serving to
equalize the bearing action of the blades upon
the walls of the casing, and causing them to take
their proper share-of the load.

The movement of the blades 5 in their con-
fining grooves 14 is facilitated by providing bleed-
er or breather holes 3f through the blades be-
tween their interiors and exteriors, permitting
fluid to by-pass to and from each groove {4 as
the blade moves inwardly and outwardly. In
place of the holes 31, a notch 32 may be provided
in the leading side face 16 of each groove, ex-
tending downwardly to the bottom 21 of the
groove, through which fluid can pass readily be-
tween the region below the blade and the exte-
rior of the tool body 0. If desired, for a better
bleeding of the fluid, both the holes 31 and notch
32 are employable, although one expedient may -
be used in preference to the other.

" By use of the tool A in combination with the
drilling bit C, assurance is had that all of the
cement is removed from the casing. The. drill
bit and scraper cuttings are flushed from the
casing by the usual stream of drilling fluid pass-
ing downwardly through the drill pipe B, scraper
body 10, and drill bit C for action upon the bit
blades, and for upward passage past the casing
scraper blades {5, carrying all cuttings with it
to the surface of the bore and maintaining th

scraper blades substantially clean. o

For the most effective and efficient angle of at-
tack on the wall of the casing, the scraping or
cutting edges 18 of each blade should lie in a -
radial plane extending from the center line or
axis of the body 16. To obtain this arrange-
ment, each blade groove 14 can be disposed gen-
erally symmetrically of the radial plane (as
shown in Figure 3), with the blade having a re-
cess 33 to provide a cutting edge 18 lying in such
plane; or each groove {4 can be disposed to one
side of the radial plane, with its leading side 1§
coinciding therewith to place the leading face
34 of the blade and its hardfaced longitudinal
cutting edge 18 in the same radial position. This
latter design is preferred since it provides a
stronger cutting blade. In both embodiments,
the blades 15 are bevelled toward their trailing
side 35 to limit their contact with the casing
o; cement sheath to the leading cutting edges
i8. e

By use of the invention just described, no ce-
mentitious or other foreign matter is left ad-
hering to the wall of the casing, removing a bar-
rier and hazard to the successful operation of
other well tools in the casing. Formation testers,
perforation” washers, packers, etc. can be set
against the metal of the casing itself, and flow
beans or other production equipment cannot be

‘plugged or restricted by cement particles flaking

from the casing.

Iclaim: - .

1. A rotary casing scraper, including a body
adapted for attachment to a drilling string and
having a fluid passage therethrough, said body
having a plurality of circumferentially spaced
longitudinal grooves in its exterior, a cutter blade
slidably mounted in each groove and having an
outer longitudinal scraping edge and a plural-
ity of inner sprockets, coil springs engaging the
bottoms of said grooves and received within said
sockets for moving said blades bodily outwardly



and for maintaining their longitudinal seraping
edges yieldably in engagement with the wall of
well casing during operation of sald casing
scraper therewithin, and stop means engageable

with said blades for limiting the extent of their ‘

outward movement.

2. A rotary casing scraper including a body
adapted for attachment to a drilling string and
having a fluid passage therethrough, said body
having & plurality of circumferentially spaced
longitudinal grooves in its exterior whose bot-
toms are parallel to the body axis, a cutter blade
slidably mounted in each groove and having.an
outer longitudinal scraping edge parallel to said
body. axis and a plurality of inner sockets, coil
springs engaging the bottoms of said grooves and
recelved within said sockets for moving said
blades bodily outwardly with their longitudinal
" scraping edges maintained generally parallel to

said body axis and yieldably in engagement with
the wall of a well cdsing during operation of
said casing scraper therewithin, and stop means
. engageable with said blades for limiting the ex-
tent of their outward movement.’ .

3. A rotary casing scraper; including a body
adapted for attachment to a drilling string and
having a fluid passage therethrough: said body
having 3 plurality of circumferentially spaced
longitudinal grooves in its éxterior whose bot-
toms are parallel to the body axis; a cutter blade
slidably mounted in each groove; said blade hav-
Ing an outer longitudinal scraping edge parallel
to said body axis, a plurality of inner sockets and
reduced terminal portions; coil springs engaging
the bottoms of said grooves and received within
said sockets for moving said blades bodily out-
wardly with their longitudinal scraping edges
maintained generally parallel to said body axis
and yieldably in engagement with the wall of a
well casing during operation of said casing scraper
therewithin; respective retainers secured to said

body and overlying the ends of said grooves to -

engage said reduced terminal portions and limit
the extent of outward movement of each blade,
one of said retainers being readily removable to
permit assembly and disassembly of said blades
on said body. .

4. A rotary casing scraper; including & body
having a longitudinal fluld passage therethrough
and upper and lower threaded joints for attache
ing said body to a drilling string: said body hav-
ing a plurality of circumferentially spaced lon-
gitudinal grooves in its exterior whose bottoms
are parallel to the body axis; s cutter blade
slidably mounted in each groove; saild blade hav-
ing an outer longitudinal scraping -edge parallel
to said body axis, a plurality of inner sockets
and reduced terminal portions; coil springs en-
gaging the bottoms of said grooves and received
within said sockets for moving said blades bodily
outwardly with their longitudina] scraping edges
maintained generally parallel to said body axis
and yieldably in engagement with the wall of &
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. of such outtward movement,

_ 3
well casing during operation of said casing scrap-
er therewithin; respective retainers secured to
said body and overlying the ends of said grooves
to engage said reduced .terminal portions and
limit the extent of outward movement of each
blade, one of said retainers comprising a collar-
welded to said body, and the.other of said re-
tainers comprising segments screw threadedly at-
tached to said body.

5. A rotary casing scraper, including a body
adapted for attachment to a drilling string, said
body having a plurality of. circumferentially
spaced longitudinal grooves in its exterior, a
cutter blade slidably mounted in each groove and
having an outer longitudinal scraping edge par-

‘allel to the body axis and lying in a radial plane

extending from the body axis, spring means in
each groove for moving each blade hodily out-
wardly with its scraping edge maintained in said
plane generally parallel to said axis and yieldably
in engagement with the wall of a well casing dur-
ing operation of said scraper therewithin, -and
stop means for limiting the extent of such out-
ward movement. ‘

6. A rotary casing scraper, including a body
adapted for attachment to a drilling string, said
body having a plurality of circumferentially
spaced longitudinal grooves in its exterior, a
cutter blade slidably mounted in each groove and
having an-outer longitudinal scraping edge par-
allel to the body axis, the leading faces of each
groove and said scraping edge lying in a radial

. plane extending from said axis, spring means in

such' groove for moving each blade bodily out-

7 wardly with its scraping edge maintained in said

plane generally parallel to said axis and yieldably -
in engagement with the wall of g well casing
during operation of said casing scraper there-
within, and stop means for limiting the extent

7. A rotary casing scraper, including a body
adapted for attachment to a drilling string, said

body having a plurality of circumferentially

spaced longitudinal grooves in its exterior, a
cutter blade slidably mounted in each ‘groove and
having an outer longitudinal scraping edge par-
allel to the body axis, the leading faces of each
groove and-cutter blade and said scraping edge
lying in the same radial plane extending from
said axis, the exterior of each blade being bev-
elled in a direction away from said scraping edge,
spring means in.each groove for moving each
blade bodily outwardly with its scraping edge
maintained in said plane generally parallel to

5 sald axis and yieldably in engagement with the
‘wall of a well casing during operation of said

casing scraper therewithin, and stop means for
limiting the extent of such outward movement.

8. A rotary casing scraper as defined in claim -
7, the leading face of each groove having a notch
extending from the bottom of the groove to the

exterior of the body.
REUBEN C. BAKER,




