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This invention has to do with oil well tools of 
the expansible cutter type, adaptable for various 
purposes in removing material from the well bore 
or casing, and particularly for scraping cement 
from the inside of the casing. 
Like other so-called wall or casing scrapers, 

the present tool comprises a body carrying a 
plurality of cutters movable radially within open 
ings or slots in the body. In distinction to prior 
tools of this character, the invention embodies 
various improvements having to do primarily 
with the cutter actuating mechanism and associ 
ated means for maintaining fluid circulation 
through the tool. , 
One of my major objects is to provide a me 

chanically simple and positively acting means 
for radially moving or positioning the cutters, 
whether to expand them from initially contracted 
positions, or normally to maintain them in ex 
panded condition subject to radial contraction 
under conditions as later explained. Briefly, this 
object is accomplished by providing wedge means 
engaging the cutters, preferably at angular end 
surfaces thereof, and movable relatively to effect 
expansion and permit contraction of the cutters. 
As will appear, the invention broadly contem 
plates maintenance of the cutters in expanded 
condition either by ñuid pressure or by virtue of 
spring means urging the wedge means in a cut 
ter expanding direction, and it is further con 
templated that an individual tool may be adapted, 
by adjustment of >its parts, to operate in either 
manner. . ‘ l 

A further object, directed primarily to fluid 
pressure operation of the cutter, is to adapt the 
wedge elements, as by making them in the form 
of plungers or pistons, for operation by the cir 
culating iluid pressure While maintaining the 
fluid flow through the body, as to a pilot tool 
at its end. Accordingly, in one preferred form 
of the invention the Wedge elements have the 
form of tubular plungers or pistons with a fluid 
passageI connection permitting relative axial 
movement of the plungers while maintaining 
closed circulation through the body and plungers. 
Normally the cutters may remain contracted by 
a springj’resisting cutter expanding movement of 
the wedge elements. Upon the application or de 
velopment against the wedge elements of fluid 
pressure sufficient to overcome the resistance of 
the spring, the cutters are expanded and so re 
main until reduction of the fluid pressure per 
mits their contraction. t I 

~ Of particular importance with respect to the 
use of the tool for _scraping cement from casing 
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2 
is the use of cutter-actuating `or supporting 
wedge means capable of permitting inward move 
ment of the cutters as they act against or en 
counter irregularities in the work. This purpose 

f is served by using wedge surface angularities 
normally capable of maintaining the vcutters in 
expanded condition, and yet permitting Ainward 
cutter movement and corresponding displace 
ment of the Wedge elements under the conditions 
stated. 
‘ All the various features and objects of the in 
vention; as well as the details of a typical and 
preferred embodiment, Will be more clearly un 
derstood from the following description through 
out which reference vis had to the accompanying 
drawings. in which: 

Fig. 1 is a sectional View of the tool showing 
the cutters in contracted position; 
"Fig, 2 is a similar view illustrating a varia 
tional _adaptation of the invention, with the cut 
ters appearing in expanded position; 

Fig. 3 is a cross-section on line 3_3 of Fig. l; 
and , 

Fig. 4 is a cross-section on line 4-4 of Fig. 2. 
As a typical use, the tool may be run down in 

an oil well casing for the purpose of removing 
cement or other hardened cake from theV wall 
of the casing, designated by the dash lines I0. As 
illustrated, the tool comprises a tubular body Il 
having a threaded box end I2 receiving the pin 
I3 of -a tubular sub I4 connected to the drill pipe 
l5. >The body II -contains a straight cylindrical 
bore I 6 ‘communicating at its lower end through 
reduced diameter bore I1 with one or more pas 
sages I8 through which circulating fluid is dis 
charged at the outside of a pilot tool which may 
be of any suitable type and character, as for ex 
ample a bit ‘I9 formed integrally with or other 
Wise Yattached to the body. 
The body contains a plurality of longitudinally 

extending, radial-slots '20, three being shown as 
typical, each> containing a cutter 2| in the form 
of a blade having a cutting edge 22 facing in the 
direction of cutting rotation of the tool, and an 
inneriiange vedgeV presenting shoulders- 23 en 
gageable against the bodyto limit outward ra 
dial >movement of the cutter. In both illustratedV 
forms of the invention,- the cutters co-act with a 
pair-of wedge elements, generally indicated at 
24 and 25 movable relatively together and apart, 
and engaged against angular Wedge surfaces 26 
and 2'I on the inner end portions of the cutters. 
Preferably, the wedge elements 24 and 25 are 
made-inthe form of ¿tubular plungers or pistons 
28¿4 and ¿2_9 movable axially within body bore I6 
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and having substantially ñuid-tight engagement 
therewith. To this end, the plungers may carry 
a suitable number and arrangement of sealing 
rings 30. Provision is made for maintaining 
closed flow or circulation of fluid from the sub 
I4 through the body II and Wedge elements, by 
means of a wash pipe 3I carried by and movable 
with one of the plungers, for example the upper 
plunger 28, and extending within and movable 
relative to the other plunger '29. Thus the wash 
pipe may be welded at 32 Within the bore 33 of 
plunger 28, and permitted movement Within the 
bore 34 of plunger 29, seal rings 35 being used to 
prevent fluid leakage around the wash pipe. 
In the form of the invention shown in Fig. 1, 

the plungers 2B and 29 normally are urged apart 
to limiting positions of engagement respectively 
with the end shoulder 36 of pin I3 and the in 
ternal body shoulder 31, by a coil spring 38 placed 
about the wash pipe and bearing against the 
plunger. The full end areas of the plungers, are 
exposed to the fluid pressure by providing the 
plungers with lugs 28I and 291 engageable 
against the surfaces 36 and 3l. The cutters 2I 
thus are permitted to assume their contracted or 
inner-most radial positions, in which they remain 
during lowering and withdrawal of the tool pre 
ceding andv following its operation to remove ma 
terial from the casing Wall.  

In considering the operation of the tool, as 
sume the latter to be lowered to working location 
with the parts in the position of Fig. 1. It will 
be observed that closed fluid circulation is per 
mitted through the tool to the passage or pas 
sages I8 by way ofthe wash pipe 3I. By increas 
ing the fluid pressure to a degree causing the 
pressure applied to the plungers 28 and 29 to 
overcome the resistance of spring 38, plungers 
are moved relatively together, causing their 
Wedge surfaces -39Vto expand the cutters 2I. Up 
on clockwise rotation of the tool, the cutters en 
gage and shear off cement or other removable 
accumulations on the wall of the casing. While 
thus expanded, the cutters are supported by the 
wedging engagement of the plungers, until such 
time Vas the fluid pressure is relieved to permit 
spring 38 to return the plungers to their normal 
position, and remove resistance to inward move 
ment of the cutters` However, the cutters are 
not rigidly supported in their expanded posi 
tions against inward movement, since it is im 
portant that they be inwardly movable as their 
cutting edges encounter irregularities. Thus the 
angularityof the wedge surfaces 26 and 39 is se 
lected (e. g. at about 20 to 45 degrees) to permit 
temporary inward movement of the cutter as it 
passes an irregularity in the casing, and then re 
store the cutter to its outer or expanded position. 
It will be appreciated that the primary consid 
eration affecting the radial support given the cut 
ters is the fluid pressure applied to the plungers, 
and that this pressure is controllable, as desired., 
at the ground surface. Ordinarily, in actual op 
erations, the expansion of the cutters will be lim 
ited by their engagement with the casing and 
short of the maximum expansion represented in 
Fig. 4. ' ' 

Referring tothe variational form of the in 
ventionshown in Fig. 2, it isr contemplated that, 
utilizing the same plunger and wash pipe ar 
rangement, the cuttersnormally may be main 
tained in expanded positions and permitted in 
ward _displacement as the cutters encounter ir 
regularities or constrictions in the casing during 
their vertical movement therein. In order t0 
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adapt a single tool for use and operation in 
either form, the spring 38 in Fig. 1 may be made 
in two sections 38a and 38o. After disassembling 
the tool and removing the spring sections, the l 
parts may be reassembled in condition of Fig. 2. 
in which the spring sections 38a and 38D are in 
serted respectively within the bores 40 and 4I of 
the plungers and to bear, under compression 
against the pin end 36 and the body at 42. to 
urge the plungers together and thereby expand 
the cutters. The inner engaging wedge surfaces 
43 and 44 may be given angularities such that as 
the cutters encounter irregularities or obstruc 
tions during moving of the tool into and out of 
the casing, and during operations, the plungers 
may be displaced sufficiently apart by the cut 
ter pressure, to permit inward movement of the 
cutters to an extent permitting them to pass 
such obstructions or irregularities. 

I claim: 
1. A Well tool of the character described com 

prising a tubular body, a radially expansible 
cutter carried in an opening in the body, a pair 
of spaced wedge elements both having wedge 
surfaces engaging end portions of the cutter and 
both movable in opposite directions within the 
body bore to effect radial movement of the cut 
ter by virtue of such movement of the elements 
in opposite directions, and a tube extending be 
tween and movable relative to one of said ele 
ments, said tube being carried by one of said 
elements and movable within the other element 
and forming a, closed passage to conduct circulat 
ing fluid through the space between said ele 
ments. 

2. A well tool of the character described com 
prising a tubular body, a radially expansible cut 
ter carried in an opening in the body, a pair of 
spaced wedge elements both having wedge sur 
faces engaging end portions of the cutter and 
both movable in opposite directions within the 
body bore to eiîect radial movement of the cutter 
by virtue of such movement of the elements in 
opposite directions, a tube extending between 
and movable relative to one of said elements, 
said tube being carried by one of said elements 
and movable within the other element and form 
ing a closed passage to conduct circulating fluid 
throughv the space between said elements, and 
springs urging said elements toward each other 
to expand the cutter. 

3. A well tool of the character described com 
. prising a tubular body, a radially movable cutter 
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carried by the body, a pair of plungers both re 
ciprocally movable within the body bore in op 
posite directions and both having wedge surfaces 
engageable against said cutter to effect radial 
movement thereof by virtue of such movement 
of the plungers in opposite directions, means seal 
ing off fluid leakage between said plungers and 
the body bore, and means forming a closed cir 
culating fluid passage within said bore through 
and between the plungers. 

4. A well tool of the character described com 
prising a tubular body, an elongated cutter blade 
extending radially through a longitudinally ex 
tending opening in the body, a pair of Wedge 
elements both reciprocally movable within the 
body bore in opposite directions and each having 
wedge engagement against a wedge surface on 
an opposite end portion of said blade to effect 
radial movement thereof by virtue of such move 
ment of the elements in opposite directions, and 
means for simultaneously actuating both said 
wedge elements to expand said end portions of 



2,427,052 

the blade substantially the same radial distance. 
5. A Well casing scraper comprising a tubular ’ 

body, a cutter blade having an outer cutting edge 
and carried by the body for radial movement, a 
pair of wedge elements both reciprocally mov 
able within the body bore in opposite directions 
and each having wedge engagement against the 
cutter, said wedge elements operating during and 
by virtue of their movement in opposite direc 
tions to move the cutter radially While its cutting 
edge remains in substantially constant angular 
relation to the axis of the body, and means main 
taining the cutter against substantial movement 
longitudinally of the body. 

6. A well tool of the character described for 
cutting material from the Wall of a bore, com 
prising a tubular body, a radially expansible cut 
ter carried by the body, a, pair of Wedge elements 
engaging the cutter, both of said elements being 
movable in opposite directions within the body 
and each having wedging engagement with oppo 
site end portions of the cutter to effect radial 
movement of the cutter by virtue of such move 
ment of the elements in opposite directions, and 
means for actuating said wedge elements~ 

7. A Well tool of the character described for 
cutting material from the wall of a bore, com 
prising a tubular body, a radially expansible cut 
ter carried by the body, a pair of wedge ele 
ments engaging the cutter, both of said elements 
having Wedge engagement with the cutter and 
both lbeing movable in opposite directions with 
in the body to eiîect radial movement of the cut 
ter by virtue of such movement of the elements 
in opposite directions, and means for exerting 
uniform pressures against said elements to uni 
formly displace them in their cutter actuating 
movements. 

8. A well tool of the character described com 
prising a tubular body, a radially movable cut 
ter carried by the body, a pair of wedge elements 
both reciprocally movable Within the body bore in 
opposite directions and each having Wedge en 
gagement against said cutter to eiïect radial 
movement thereof by virtue of such movement of 
the elements in opposite directions, and means 
for maintaining the cutter in expanded position. 

9. A well tool of the character described com 
prising a tubular body, a radially expansible cut 
ter carried by the body, a pair of wedge elements 
each having wedging engagement with the cut 
ter and both movable in opposite directions with 
in the -body to eiîect radial movement of the cut 
ter by virtue of such movement of the elements 
in opposite directions, yielding means resisting 
movement of said wedge means in cutter ex 
panding directions, and means for applying fluid 
pressure to said wedge elements to expand the 
cutter. ` 

10. A well tool of the character described com 
prising a tubular body, a radially movable cutter 
carried by the body, a pair of plungers both re 
ciprocally movable within the body bore in oppo 
site directions and each having a Wedge surface 

» engageable against said cutter to effect radial 
movement thereof by virtue of such movement 
of the plungers in opposite directions, and means 
for applying fluid pressure to said plungers to 
expand the cutter. 

11. A well tool of the character described com 
prising a tubular body, a radially expansible cut 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

ter carried in an opening in the body, a pair of 
spaced wedge elements each having Wedge sur 
faces engaging end portions of the cutter and 
both movable in opposite directions Within the 
body bore to eiïect radial movement oi the cutter 
by virtue of such movement of the elements in 
opposite directions, and a fluid conducting tube 
carried by one of said elements and extending 
within an opening in the other element for move 
ment relative thereto, said elements being mov 
able toward each other in cutter-expanding di 
rections by iluid pressure within the body against 
the outer end of one of said wedge elements and 
communicable through said tube to the outer 
end of the other of said elements. 

12. A well tool of the character described com 
prising a tubular body, an outwardly movable 
cutter carried in an opening in the body, a pair 
of spaced plungers having substantially fluid 
tight engagement with the body bore and each 
having a wedge surface engaging an end portion 
of the cutter, said plungers lboth being movable 
in opposite directions to effect radial movement 
of the cutter by virtue of such movement of the 
plungers in opposite directions, and a ñuid con 
ducting tube carried Iby one of said plungers and 
extending within an opening in the other plunger 
for movement relative thereto, said plungers be 
ing movable toward each other in cutter-expand 
ing directions by Huid pressure Within the body 
against the outer end of one of said plungers 
and communicated through said tube to the outer 
end oi the other of said plungers. 

13. A well tool of the character described com 
prising a tubular body, an outwardly movable 
cutter carried in an opening in the body, a pair 
of spaced plungers having substantially fluid 
tight engagement with the body bore and each 
having a Wedge surface engaging an end portion 
of the cutter, said plungers both being movable 
in opposite directions to effect radial movement 
of the cutter by virtue of such movement of the 
plungers in opposite directions, a fluid conduct 
ing tube carried by one of said plungers and ex 
tending within an opening in the other plunger 
for movement relative thereto, and a coil spring 
surrounding said tube at the inside of the cutter 
and bearing against said plungers to resist move 
ment thereof toward each other, said plungers 
being movable toward each other against the re 
sistance of said spring to expand the cutter by 
fluid pressure within the body against the outer 
end of one of the plungers and communicated 
through said tube to the outer end of the other 
plunger. 

JOHN GRANT. 
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