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' 11 Claims. (Cl 255—76)

This invention relates to expansible cutter tools
and is particularly applicable to well drilling tools
for enlarging the bore of a well, the invention be-
ing illustrated and described in connection with

5 that type of tool wherein an expansible cutter
scrapes the wall of the well bore. o

It is an object of the invention to expand a
cutter by relative longitudinal movement of a
mandrel, and to provide an improved operating

10 connection hetween the mandrel and the cutter
So-arranged and of such size as to insure ade-
quate strength and at the same time provide for
appreciable expansion and permit complete con-
traction of the cutter within the body of the tool

15 without unduly increasing the diameter of said
body. ) : .

It is a further object of the invention to pro-
vide a plurality of circumferentially spaced cut-
ters with an operating connection between the
mandrel and each cutter, and with the. cutters
iaterally offset from radii of the mandrel whereby
a side of each of the cutters meay partially over-
lie the periphery of the mandrel ‘to permit the
cutters and their operating connections being of
25 adequate size while adapted for reception within

20

restricted space in the body.

It is a still further object of the invention to
particularly adapt the improved operating con-
nection for embodiment in a tool wherein the

30 Mandrel may be operated, and a washing medium
may be circulated through the tool in accordance
with usual practice as hereinafter described.

Further objects of the invention will be readily
understood from the following description of the

35 accompanying drawing, in which: T

Fig. 1 is a side elevation of the tool, partly in

axial section and showing the cutters contracted.

Fig. 2 is a similar view showing the cutters ex-.

Ppanded, . .
40 Figs. 3 and 4 are transverse sections on the
lines 3-—3 dnd 4—4 of Figs. 1 and 2 respectively.

The invention is illustrated in connection with:

an expansible cutter tool for scraping the wall of

a well bore, and in the illustrated embodiment

45 of the invention the tool has three cutters equi-~
distantly circumferentially spaced. The cutters
are mounted on a body | which is adapted for
incorporation in a usual drill -string, preferably
by means of a sub 2 which is threaded to the

50 upper end of the body I and which has a threaded
connection 3 at its upper end, with the lower end

of the body I also having a usual threaded con-
.nection (not shown). )
The cutters are mounted in slots 4 which are

55 formed in the body | and which communicate

parallel.

with an axial bore § of the body. These slots,
which in the illustrated embodiment of the in-
vention are three in number to accommodate the
three cutters, are respectively parallel to three
equi-distantly = circumferentially spaced radif '
A—O; B—O and C—O of the body 1, and are
equi-distantly laterally offset from said radii in
the same circumferential direction as shown at
Figs. 3 and 4; whereby the area of communication
between each slot and the bore § extends be- 30
yond both sides of that radius of the body lying
perpendicular to the radius to which the slot is
For example, the slot 4 which is par-
allel to the radius A—oO, communicates with the
bore 5 at both sides of the radius A’—O which is 3§
perpendicular to the radius A—O. '

A mandrel 6 is slidable in the bore § and an
operating connection is provided between the
mandrel and each of the cutters for expanding
the latter, with each operating connection oe- 20
cupying the space where the slot 4 for the corre-
sponding cutter communicates with the bore 5.

As an instance of this arrangeiment the cutters

" are shown as pivoted cutters 1, adapted for swing-

ing movement to expanded position, and may be 26
pivoted on pins 8 which extend across the slots 4
and which may be removably held in place as
shown at 9. The cutters being mounted in the
laterally offset slots 4, are thus similarly laterally
offset with relation to radii A—O, B—O and 3,
C—O0, and when contracted are contained within
the slots 4 as shown at Fig. 1, and when ex-
panded swing cutwardly and upwardly to the
position shown at Fig. 2, with their cutting edges
Ta adapted to scrape the wall of & well bore when 35
the tool is rotated. -

Lugs I project from the bearing ends Tc of the
cutters and are received in the portions .of the

. Slots 4 which communicate with the bore &, the

lugs being preferably cut away at one side as 40
shown at ffa so as to clear the mandrel §; and

.due to the laterally offset arrangement of the

cutters with relation to radii of the body f, the
bearing ends Te of the cutters may be of siich
radius R as to slightly overlie the periphery of 45
the mandrel 6 as shown at S (Fig. 2), while still
clearing the mandrel as shown at Figs. 3 and 4,
and the lugs ft may be of such size as to ap-
breciably overlie the periphery of the mandrel )
as shown at T (Fig. 2), while still clearing the 50
mandrel as shown at Figs. 3 and 4. Conse-
quently the cutters may have a relatively large
bearing radius R ;and their lugs {{ may be of
relatively large size, insuring desired strength
for the cutters, while still adapting the cutters 55
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for complete contraction - within the body {
without unduly increasing the diameter of the
body.

The operating connections for the cutters in- -

clude abutments {2 on the mandrel 6 adapted to
engage the lugs I, there being one of said abut-
ments for each of the cutters. Each abutment
projects radially of the mandrel and of the body
1, perpendicular to the radius to which the cor-
responding cutter is parallel. For example; the
abutment (2 for the cutter which is parallel to
but laterally offset from the radius A—O, pro-
jects radially as shown at A’—O. Each of the
abutments 12 is thus received in the portion of
the corresponding slot 4 which communicates
with the bore 8, and engages the corresponding
lug @i transversely thereof and parallel to the
pivotal axis of the corresponding cutier, so that
when the mandrel § is projected downwerdly
from the position shown at Fig. 1 to that shown
at Fig. 2, the abutments 2 engage the lugs i and
swing the cutters to expanded position, while
elevation of the mandrel to the position shown at
Fig. 1 permits the cutters to swing to contracted
position received completely within the body |.

The mandrel § may be shifted to expand the
cutters by fluid pressure in the bore of the tool,
and for this purpose the sub 2 may have a bore
{5¢ which forms a cylinder 5 for 'a piston {7,
with the bore of the sub open at its upper end
for .communication with the bore of the drill
string in which the tool Is incorporated. The
piston (7 is fixed to the upper end of the mangrel
for pressure responsive downward movement in
the cylinder (5 so as to downwardly shift the
mandrel, and the arrangement is preferably such
that pressure of a washing medium in. the bore
of the drill string may be utilized for operating
the piston, with a part of the washing medium
then preferably discharging at the expanded cut-
ters, and the remainder of the washing medium
discharging through the lower end of the bore §.

As an instance of this arrangement the man-
drel § may be a hollow mandrel, opening at its
upper end into the cylinder 15 through the piston
171, and opening at its lower end into the bore
5: and a plurality of ports_ 18, one for each of
the cutters 1, are preferably provided in the
peripheral wall of the hollow mandrel for lateral
discharge therethrough into the slots 4 imme-
diately below the cutters. When the cutters 1
are contracted and the hollow mandrel 6 is ele-
vated as shown at Fig. 1, 8 plug 2¢ which is sup-
ported by the sub 2 preferably extends into the
upper end of the bore of the hollow mandrel so
as to appreciably restrict flow through said bore
and thus maintain appreciable pressure against
the piston 1T for depressing the mandrel and
thereby swinging the cutters toward their opeér-
ative position; but by the time the piston has
depressed the mandrel so as to expand the cut-
ters, the piston will have been shifted clear of the
plug 20 as shown at Fig. 2,'so that the entire flow
through the drill string is then directed through
the bore of the mandrel for discharge of a part
of said flow through the ports (8 and thence

through the slots 4 just below the expanded cut-

ters, and discharge of the remainder of the flow
into the lower portion of the bore 5 and thence
through the bore of that portion of the drill
string which depends from the body 1, so as to
maintain usual circulation. - o
Downward movement of the mandrel 6 is pref-
erably terminated by the piston 171 engaging’ &
cooperating abutment surface 22 at the upper
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end of the body (, and with the parts in this
position the mandrel has preferably not yet
swung the cutters to fully expanded position.
However the cutters are so nearly fully expanded
as to engage the wall of the well bore so that the
weight of the drili string completes the swinging
movement of the cutters to their fully expanded
position as determined by abutment of their sur-
faces Tb against the upper,ends of the slots 4.
This final swinging movement of the cutters
after downward movement of the mandrel has

been arrested; spaces the lugs il from the abut-
“ments 12 as shown at

Pig. 2, and as & result of
this lost motion connection the tool may be oper-
ated with its cutters expanded, with no wear
between the lugs !1 and the abutments 12. .

When the cutters are to be contracted the drill
string is elevated, and as a result of binding en-
gagement of the expanded cutters with the wall
of the well bore the cutters are swung toward
their contracted position. Further contraction of
the cutters results if the drill string is withdrawn
through an upper portion of the well bore, such
as a casing string, which is of smaller diameter
than that defined by the expanded cutters, and
during said contraction of the cutters the man-
drel 6 is preferably retracted by a spring 30 so
that its abutments (2 offer no obstruction to free
swinging movement of the cutters. The spring
is preferably mounted {n the bore § around the
msndrel 6, between the piston’ {1 and & support-
ing collar 31 which seats on a shoulder in sald
bore. As soon as the force tending to hold the
cutters in expanded position is relieved by ele-
vating the drill string, the spring 30 thus retracts
the mandrel so that the cutters are free for con-
traction. :

The invention thus provides for utilizing cutters
of maximum size and strength while permitting
their complete contraction within the body of

~ the tool, due to the arrangement whereby the

cutters are laterally offset from radii of the tool

50 as to in part overlie the periphery of the man-

drel and thus conserve space, with the arrange-
ment as thus described permitting a simple oper-
ating connection between the mandrel and the
cutters, and also permitting operation of the
mandrel and circulation of & washing medium in
aceordance with usual and most efficient practice.

I claim:

1. In an expansible cutter toal, & body, a man-
drel movable relative to the body, a cutter car-
ried by the body with its inner portion overlying
the periphery of the mandrel, and an operating
connection between the m&ndrel and said over-
lying portion of the cutter for transversely shift-
ing the cutting edge -of the cutter by longitudinal

‘movement of the mandrel.

2. In an expansible cutter tcol, a body, 2 man-
drel movable relative to.the body, a cutter car-
ried by the bady in laterally offset relation to a
radius of the body, and an operating connection
between the mandrel and the cutter transversely
shifting the cutting edge of the cutter by longitu-
dinal movement of the mandrel.

3. In an expansible cutter tool, & body, a man-
drel movable relative to the body, a cutter carried
by the body in laterally offset relation to a radius
of the body so that
cutter overlies the periphery of the mandrel, and
an operating connection between the mandrel
and said overlying portion of the cutter for
transversely shifting the cutting edge of the cut-
ter by longitudinal movement of the mandrél.

4. Inan expansible cutter tool, & body, a man-
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drel movable relative tg the body, a cutter carried .

by the body, a lug at the inner portion of the
cutter overlying the periphery of the mandrel,
and an abutment on the mandrel for engaging
the Jug to transversely shift the cutting edge of
the cutter by longitudinal movement of the man-
drel. -

5. In an expansible cutter tool, g body, a man-
drel movable relative to the body, a cutter pivoted
in the body with the inner portion of its bearing
overlying the periphery of the mandrel, a lug at
the inner portion of said bearing overlying the
periphery of the mandrel, and an abutment on
the mandrel for engaging the lug to swing the
cutter by movement of the mandrel.

6. In an expansible cutter tool, a body having
an axial bore and a slot in laterally offset rela-
tion to a radius of the body and communicating
at its inner end with the axial bore, a mandrel
in the axial bore, a cutter mounted in the.slot
with its inner portion overlying the periphery of
the mandrel, and an operating connection be-
tween the mandrel and said overlying portion of
the cutter for transversely shifting the cutting
edge of the cutter by longitudinal movement of
the mandrel. ‘ :

7. In an expansible cutter tool, a body, a hollow
mandrel movable relative to the body, the hollow
mandrel being adapted to receive drilling fluid
and having a lateral outlet for said drilling fluid,
a plurality of cutters carried by the body with
the inner portions of the cutters overlying the
periphery of the mandrel in equi-distantly cir-
cumferentially spaced relation, and an operating
connection between the mandrel and the inner
portion of each of the cutters for transversely
shifting the cutting edges of the cutters by longi-
tudinal movement of the mandrel, said abutment
being longitudinally above the outlet,

8. In an expansible cutter tool, a body, 2 man-
drel movable relative to the body, a cutter carried
by the body with its inner portion overlying the
periphery of the mandrel, and an operating con-

nection between the mandrel and said overlying

3
portion of the cutter for transversely shifting the
cutting edge of the cutter by longitudinal move-
ment, of the mandrel, the mandre} being hollow
and adapted for flow therethrough and discharge
therefrom laterally past the cutter.

9. In an expansible cutter tool, a body, a man-
drel movable relative to the body, a cutter carried
by the body with its inner portion overlying the
periphery of the mandrel, and an operating con-
nection between the mandrel and said.overlying
portion of the cutter for transversely shifting
the cutting edge of the cutter by movement of
the mandrel, the cutting edge of the cutter in
extended position being vertically disposed and
forming a cutting edge of appreciable length, the
mandrel being hollow and adapted for flow there-
through and having a port in its peripheral wall
for lateral discharge therethrough adjacent the
cutter., . . :

10. In an expansible cutter tool, a body; a man-
drel movable relative to the body, a cutter carried

"by the body with its inner portion overlying the

periphery of the mandrel, an opérating connec-
tion between.the mandrel and said overlying por-
tion of the cutter for transversely shifting the
cutting edge of the cutter by longitudinal move-
ment of the mandrel, and fluid pressure means
for moving the mandrel.

11. In an expansible cutter tool, a body, a hol-
low mandrel movable relative to the body, the
hollow mandrel being adapted to receive drilling
fluid and having a lateral outlet for said drilling
fluid, a cutter carried by the body with its inner
portion overlying the periphery of the mandrel,
an operating connection between the mandrel and
said overlying portion of the cutter for trans-
versely shifting the cutting edge of the cutter by

"movement of the mandrel, and means for limit-
-ing sald movement of the mandrel, the operating

connection permitting continued shifting of the
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cutter after said movement of the mandrel has .
" been stopped.

GLENN D. JOHNSON.




