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This invention relates to apparatus for use in
deep wells, and more especially concerns equip-
ment for scraping the interiers of weil casings
and the like to remove accumulations and irregu-
larities.

One object of the invention is to provide scrap-
ing apparatus of the indicated type which shall
be exceptionally strong and durable.

Another object is to provide a scraper con-
struction with yielding or shearable parts which
will give way upon encountering excessive re-
sistance, whereby to prevent damage to the
major parts of the apparatus and to permit its
recovery.

A further object is to provide such a scraping
device which may be operated by a wire line or by
& drill pive or the like, the device to perform its

craping function when being pulled out by the
wire line, and to be inverted when run in on pipe
50 as to perform the scraping function as it is
introduced into the well.

An additional object is to provide g strong
scraping tool for wells wherein cutters are posi-
tioned to swing in vertical planes and to lie in
such planes when functioning, each cutter to be
mounted and to operate independently of each
other cutter.

A still further object is to provide a scraping
tool for wells wherein the scraping cutters are
individually self-positioned, that is, they move
to or from operative positions independently
without interconnection and without interven-
tion of operaiing means which must be exter-
nally actuated or actuated from the surface of a
well, their positions being determined only by
friction with adjacent well surfaces, such as cag-
ing, or by gravity, or by spring means controlling
the respective cutters.

It is another object to provide a seraping tool
in which integral wall portions of the tool body
enclose non-communicating pockets receiving the
respective cutters se that continuous walls and a
continuous central core render the tool body con-
tinuously rigid from end to end between cutter-
receiving pockets ang continuously rigid trans-
versely in the zones between longitudinally
spaced cutter-receiving pockets.

It is a further object to rrovide a scraper
structure which will not only remove accumula-
tions, such as mud, from the inner wall of a
casing, but will also cut off burrs and the like
resulting from shooting casing to perforate the
same or from other subsurface perforating, and
another object is to provide a scraping cutter
arrangement and construction which will scrape
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the entire 369° inner wall expaunse of a casing as
the tool is moved vertically therein.

Other objects and the various features of con-
struction of this improvemens will appear from
the following description and accompanying
drawings wherein eertain exemplary embodi-
ments are shown.

In the drawings:

Fig. 1 is a vertical section through s deep well
casing showing in elevation cne form of scraping
ool of this inventicn mounted on the lower end
of a drill pipe or cther tubing for operation as
the tubing is lowered into the well casing;

Mg, 2 is a fragmentary view corresponding
with that of Fig. 1 and indicating the scraping
t001 as being inverted from its pesition of Fig. 1
and carried cn the lower end of a wire line ;

Fig, 3 is a cross section on an enlarged scale
taken on the line 3—3 of Fig. 1 and showing the
relationship of a pair of diametrically oprosed
scraping cutters;

Fig. 4 is a fragmentary vertical section taken
on the line 4—4 of Fig, 3;

Fig. 5 is a corresponding fragmentary vertical
section on an enlarged scale taken on the line
§—5 of Fig, 2;

Fig. 6 is a vertica] section and elevation cor-
responding to that of Fig. 1 and showing a modi-
fication;

Fig. 7 is an enlarged fragmentary section taken
on the line 7—7 of Fig, 6;

Fig. 8 is a corresponding fragmentary vertical
section taken on the line 8—8 of Fig. 7; and

Fig. 9 is a fragmentary inverted detajl of the
structure of Fig, 8,

The form of scraper illustrated comprises an
elongated substantially eylindrical body {8 which
carries and constitutes a housing for the opera-
tive parts. As shown in Fig. 1, the device is suit-
ably proportioned for running into a well casing
C whereby to remove from the inner walls of the
casing an accumulation of mud which has been
empioyed in drilling operations, or to remove
burrs which have been formed in perforating the
lower end of the casing, or to remove other objec-
tionable materials on the inner casing wall. One
end of the body 8 is provided with an integral
neck 12 for a wire line socket or the like, so that
8 wire line L may be attached as indicated in
Fig. 2 for movement of the device up and down in
the casing C. Ag seen in Fig. 1, the upper end of
the body 12 is provided with a standard threaded
tool-joint pin {4 for the attachment of drill pipe
or other pipe P by means of which the apparatus
may be moved within the casing C.
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To provide for scraping the inner wall of the
causing C, & plurality of cutters 15 is provided,
these being preferably arranged in pairs as illus-
trated, and swingingly mounted to move in ver-
tical planes and present their swinging ends in
extended positions for scraping or cutting pur-
poses. These swinging ends are formed with
transversely disposed, spaced cutting teeth or
cutting edges {5¢ which preferably are formed on
horizontal arcs that correspond with the curva-
ture of the inner wall of the casing C. Each cut-
ter 15 has its inner end pivoted upon a horizontal
pivot pin 16 which extends into vertical side walls
11 of a corresponding pocket 18 extending longi-
tudinally of the body (0. As shown in Fig. 3, the
width of each of these pockets is approximately
equal to the transverse thickness of the corre-
sponding cutter 1§, necessary working clearance
being provided. For the purpose of retaining the

positions of the pivot pins i6, which are received -

in corresponding bores t€a, the pins {6 may be
somewhat shorter than the bores 16¢ so that
abutment screws 19 may be seb in the ends of the
bores {6a against the extremities of the pivot pins
16, as best illustrated in Fig. 3. Wwith this ar-
rangement the heads of the screws ig are dis-
posed within the outer contour of the body {8.

The pockets {8, which receive and house the
cutters {5 when in inoperative positions, prefer-
ably are arranged in pairs, the pockets of each
pair being at the same jevel and being diamet-
rically opposed so that they are positioned back-
to-back as best illustrated in Figs. 4 and 5 In
order to insure adeguate strength in the body 9
and to brace the same in directions at right
angles to the respective side walls 11, the pockets
18 of each pair are separated by an integral, ver-
tically disposed strengthening back wall 26 which
thus extends longitudinally of the body {0 as do
the side walls 17. To insure further strengthen-
ing of the body 18, each pair of pockets {8 is lon-
gitudinally spaced an appreciable distance from
each adjacent pair of pockets 18, thereby provid-
ing an intervening transverse web 2{ of extent
equal to the full cross section of the body 18 and
integral with all wall portions IT and 20 which
enclose the pockets I8 both above and below.
This maintains a very rigid body construction.
These separating parts between the various pock-
ets 18 are imperforate and therefore render the
pockets {8 non-communicating. In this respect
it will be observed that the bores [8a, which re-
ceive the pivot pins 16, open exteriorly, do not
extend from one pocket to another, and do not
provide pocket communication.

For the purpose of positioning the cutters 15
in operative scraping position for movement of
the tool in one direction, while at the same time
permitting them to reiract for movement of the
tool in the opposite direction, coil springs 22 are
mounted about the pivot pins (8 in slots 23 pro-
vided in the middle portions of the inner ends of
the cutters i85, one end of each spring 22 bearing
against the back wall 20 of the respective pocket
18 and the other end bearing against the back
wall 23a of the slot 28. With this construction
the springs 22 urged the cutters 19 outward into
operative position where they are retained by
means of stop pins 24 extending across the re-
spective pockets in positions parallel to the pivot
pins {6 and in locations to stop the cutters {5 in
the full line positions shown in Figs. 4 and 5. In
this form of the invention, the stop pins 24 con-
veniently serve also as shear pins, being made
of such metal as will shear off should forces ex-
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erted on the transverse cutter teeth 15¢ at the
outer ends of the cutters 15 reach any predeter-
mined value, thereby protecting the apparatus
against damage from such forces. Should such
a shearing action take place, the sheared out
portion will be moved through the accumulated
mud to a position such as indicated in broken
lines at 24¢ in Fig. 4. When the corresponding
cutter 15 has been so moved, it may assume the
broken line position at the right of Fig. 4. If
moved in the opposite direction such cutter 18
may assume the broken line position shown in
Fig. 5.

Thus, whether the apparatus be run into the
casing C on drili pipe P, as indicated in Fig. 1,
wherein the cutters 15 will assume the operative
positions shown in full lines in Fig. 4, cr whether
the apparatus first be run into the casing C on
a wire line L as indicated in Fig. 2, during which
operation each cutter 18 is retracted toward the
position indicated in broken lines in Fig. 5, the
cutters {5 thereafter assuming the full line oper-
ative position of Fig. 5 as the device is drawn up-
ward by the wire line L, the inside of the casing C

5 is scraped clean by the cutting teeth 15a by rea-

son of the fact that the teeth {5z are properly
positioned by the stops 24, By these means mud
or other deposit is readily removed from the in-
terior of the casing C, and also obstructions such
as burrs formed on the inside of the casing C
by shocting or otherwise perforating the latter in
the well hole will be cut away.

1n order that the entire internal circumferen~
tial wall of the casing C may be cleaned or other-
wise smoothed, several pairs of cutters {5 are em-
ployed, preferably in slichtly overlapping rela-
tienship as best indicated in ™ig. 1, and these
pairs are staggered or helically arranged at suc-
cessively lower levels as also illustrated in Fig. 1.
This arrangement assures adequate strength in
the body {8 of the instrument and also insures
scraping of the entire inner wall. If, during the
scraping operation, the cutting teeth {5a cf the
cutters 15 encounter 2 high resistance sufficient,

s for .example, to cause other injury to the device,

the stop pins 24, which as has been indicated
shove are also shear pins, will have their engaged
portions sheared off, whereby the strain on the
respective cutters is relieved by movement there-
of into a position such as is indicated by broken
lines at the right of Fig. 4. accumulsted mud or
the like yielding sufficiently readily to permit the
necessary retraction. .

A modified form of scraping apparatus is shown
in Figs. 6 to 8. This comprises approximately the
same body 10 adapted to be lowered into a well
casing C on the end of a wire line L. received in
the same rope socket {2 at one end of the body
{0 as in the other form, the body [ also carry-
ing at its opposite end the same tool-joint pin 14
to which may be attached either a nose piece N
ag shown in Fig. 6 or drill pipe P as shown in
Tig. 9. With this construction, the same type
of cutter 15 used in the form of Figs. 1 to 5 may
be employed, or a slightly modified form of cutter
35 as illustrated in Figs. 6 to 9 may be used.
These cutters 35 (or 15) have their inner ends
pivoted upon pivot pins 36, which, in this form
are also shear pins. Here, instead of having the
cutters 35 bear upon pins like the pins 24 of Figs.
1 to 5, they bear upon shoulders 34 (Fig. 8) at
the corresponding circumferential portions of the
body 10 which thereby act as fulerum points,

The cutters 35 work in the ends of elongated
pockets 38 which, as seen in Figs. 6 and 8, are
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open at their lower ends to receive the inner end
portions of the cutiers 85. The pockets 22 are
arranged back o back in pairs so as to Ieave a
solid back wall 48 between each pair which in
effect is a core extending the full length of the
body {8. If desired, there may be at each level
only one pair of pockets 38 as in the form of Fig.
1 and Fig. 3, bul, by making the cutters 85 suf-
ficiently shert as illustrated especially in Fig, 7,
two pairs of pockets 38 may be arranged at each

ievel. In either arrangement there is no inter-
communication between any of the pockets 2§,

and pockets al any given isvel are sufficiently
spaced from pockets 38 above or below to provide
a solid transverss web 4{ integral with the back
wall or core 44, z0 that, as in the cther form, the
body {8 is comuprised of 5 rigid integral structure
formed by the core 48 and wshs 4f; there being
ne communication through these parts between
pockets §§ eithar at the same level or at different
levels.
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crew 48 is threaded into the
back wall portion €3 of the body ¢ and Serves
iti an outer closure plate 85

Proper spacing of the closure plate 58 is accom-
pliched through the means of spacers 54 having
hores through which the scrsws 48 and 52 pass.
The sides of the closure plates 5§ fit flush into
the peripheral portions of the respective elon-
gated pocksts 88, thelr upper ends, as seen in Fig.
8, fitting against the top walls of the pockets 38.
In this mannsr each pocket 32 is closed except
in the region of the respective cutter 35.

When installed in the operating position shown
in Fig. 8, each spring is expanded sufficiently to
pull & sheared pin 25 and its cutter 35 up into
the broken line positicn shown at the left of Fig.
8 50 that such cutier §% may clear any obsiiruc-
ticn on the i

inner walls of the casing C which
caused the application of the shearing strain.
This might have resulied, for example, by en-
gagement with an excessively large or strong
burr or other inwardly directed projection pro-
duced by denting or perforating with an exter-~
nally applied force. As indicated in Figs. 6 and
8, scraping of the inner walls of tha casing C will
he effected by upward draft on the wire lins I,
following infroduction of the instrument into the
lower portion of the casing as required. How-
ever, by inverting the instrument from the posi-
tion of Figs. 8 and 8 to the position indicated in
Fig. ¢, and attaching to the threaded pin {4 an
appropriate length of the drill pipe P, scraping
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6.
may be effected by lowering of the device on the
lower end of the drili pipe P, or similar pipe, the
springs 42 being relied upon to project the re-
spective cutters 35 into operative position as in-
dicated,

With either of the forms illustrated, the shav-
ing instrument is moved o form o zeraping funec-
tion by operation of the wire line I, or the drill
pipe P, in accordance with which end of the in-
strument is directed upward, the cutiers 15 and
38 being respectively movable into operative
scraping position as shewn and as above described.
Should excessive resisbance be encountered when
operabing a device of ¥igs. 1 to 5, the respestive
shear pins 24 will he sheared so as to permit the
respeciive cutters to move back into the raspective
pockets {8, such 25 the position indicated in
broken lines at the right of Fig. 4. Tn the case

the meeting of such resistance by cutters of
the form of Figs. 6 to 8, the respective pivot pins
36 will shear so that the respective springs 48 will
vull the eutiers up into the pockets 32 as illus-
trated at the left of Fig. 8 in broken lines,

From the foregoing it will be obviocus to those
skilled in the art that the structures of this in-
vention may be readily lowered into a well casing
and withdrawn therefrom, by using either g wire
iine or a driil pipe as the actuating agent, the
shear pins 24 or 2§ yielding to protect the appa-
ratus against loss or breskage if excessive re-
sistance is encountered hy the cutting edges of
the cutters {5 and 35. It will also be spparent
that by arranging the various groups of cutters
in staggered reiationships as illustrated in Figs.
1 and 6 in particular, the entire circumference
of the interior of the casing C may be engaged by
the cutters and properly seraped or cleaned.

I claim as my invention:

1. In cembination in a casing scraper: an
elongated housing providing a plurality of longi-
tudinally extending pockets opening upon the
side of fhe housing; transverse wivel means
mounted in said housing and extending across
said pockets; cutters having inner portions
mounted on sald transverse pivet means and
adapted for projection of outer eutting portions
laterally from said pockets in longitudinal
vlanes into cutiing positions beyond said housing,
said pockets being of sizes to enclose completely
their respective cutters when their cutting por-
tions are in retracted positions; and bearing
means carried by said housing at each of said
pockets and adjacent the respective pivot means
and in position to be engaged by the respective
cutter when in projected cutting position, one
means of szid bearing and pivot means for each
cutter being shearable under application of ex-
cess force to the respective cutber and being io-
cabed in the respective pocket, eash cutter hav-
ing means for retaining such cutter in a with-
drawn position in its vocket upon shearing of said
shearable means.

2. A combination as in claim 1 wherein each
bearing means is a shearable bearing member ex-
tending across the respective pocket adjacent said
pivot means and constitutes said shearable means.

3. A combination as in ¢laim 2 including spring
means connected to each cutter to withdraw the
respective cutter into its pocket upon shearing of
said shearable bearing member.

4. A combination as in claim 1 including means
with which each cutter is connscted to withdraw
the respective cutter into its pocket upon shearing
of its shearable means.

5. A combination as in claim 1 including at-

Q
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tachment means at opposite ends of said housing
for running said scraper with either end lower-
most.

6. A combination as in claim 2 wherein each
bearing means is a shearable pin extending
across its pocket adjacent and outwardly from
the respective pivot means.

7. A combination as in claim 1 wherein the
pivot mesns for each cutter constitutes the
shearable means therefor, the combination in-
cluding spring means operatively connected to
each cutter for withdrawing the respective cutter
into its pocket upon shearing of the respective
pivot means.

8. In combination in casing scrapers and the
like: an elongated housing providing a plurality
of longitudinally extending pockets opening lat-
erally outward from the side of said housing;
transverse pivot means mounted across said
pockets; a plurality of cutting devices positioned
respectively in said pockets with inner portions
thereof mounted on said pivot means for swing-
ing movement of cuter cutting portions thereof
in longitudinal planes to extended cutting posi-
tions beyond said housing; and fulcrum means
for each cutting device and carried by said hous-
ing to limit outward swinging movement of the
respective cutting device, each fulerum means
being & shear pin shearable upon application of

excessive force to the outer cutting portion of -

the respective cutting device, such shear pin be-
ing engageable by the respective cutting device
for positioning the respective outer cutting por-
tion in its extended cutting position, the respec-
tive pivot means serving to retain the respective
cutting device in its pocket both hefore and after
shearing of its shear pin.

9. A combination as in claim 8 wherein each
cutting device has spring biasing means urging

10

such device into engagement with said shear pin
for said positioning of the respective outer cut-
ting portion in its extended cutting position.

10. In combination in a scraper tool for well
casing: a body having elongated pockets; dia-
metrically opposed elongated rigid cutting bars
mounted in said pockets; fulerum bearing means
and pivo$ bearing means which are fixed in po-
sitions on said body, said cutting bars being
mounted on such pivot bearing means to move
in given planes to predetermined diametrically
extended cutting positions and having cutting
edges at their outer ends transverse to said
planes to cut the sides of well casing upon move-
ment of said body and cutting bars in one di-
rection; and biasing means engaging said bars
and acting in another direction to extend said
bars to predetermined diametrical dimensions in
cubting positions, said bearing means for said
bars maintaining said bars in cutting positions
and one bearing means for each har being yield-
able on application of predetermined load in said
other direction to yield and relieve said bar.

11. A combination as in claim 10 wherein said
yieldable means is a shearable cross pin.
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