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1

This invention relates to an inside pipe cutter.

An object of the invention is to provide a
tool of the character described which may be
lowered into the pipe, or casing, in a well bore,
by means of a flexible line, such as a cable
with means for anchoring the tool at a selected
place where the cut is to be made, said tool
having novel means for rotating and expanding
the cutters to sever the well pipe or casing.

It is another object of the invention to pro-
vide a cutter of the character described which
embodies a weight and novel means associated
therewith and to be rotated thereby to rotate the
cutter carrier and cutters with novel means as-
sociated therewith for at the same time expand-
ing the cutters.

The invention also embodies means for re-
leasing the tool from the well pipe upon comple-
tion of the cut to allow the tool to be with-
drawn from the well.

Other objects and advantages will be apparent
from the following specification which is illus-
trated by the accompanying drawings, where-
in:
Figure 1 is a vertical, sectional view of the
lower end of the tool showing the tool in cutting
position.

Figure 2 is a vertical, sectional view of the
upper end thereof.

Figure 3 is a vertical, sectional view of the
upper end of the tool showing the weight being
lowered to active position.

Figure 4 is a cross-sectional view taken on the
line 4—4 of Figure 1.

Figure 5 is a vertical, sectional view of the
lower end of the fool in inactive position while
being lowered into the well.

Figure 6 is a vertical, sectional view of the
upper end thereof.

Figure 7 is a cross-sectional view taken on the
line 1—17 of Figure 6, and

Figure 8 is a cross-sectional view taken on
the line 8—§ of Figure 6.

Referring now more particularly to the draw-
ings wherein like numerals of reference desig-
nate the same parts in each of the figures, the
numeral | designates the cutter body onto whose
lower end there is screwed the guide 2 whose
lower end is downwardly tapered.

The upper end of the cutter body is reduced
in diameter and is cylindrical in shape.

Pivotally mounted in this cutter body there
are the arcuate cutters 3 which are pivoted at
corresponding ends in the body and whose other
ends are free and terminate in outwardly di-
rected bits 4. These cutters work in an exter-
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nal annular groove 5 in the cutter body and are
normally held retracted inwardly by means of
springs 6.

The body is provided with external longitu-
dinal grooves T wherein the cutter expanders 8
are mounted. These expanders work against
the inner sides of the cutters, as indicated in
Figures 1, 4 and 5, and their lower ends are
gradually widened, or wedge shaped, so that as
the expanders move upwardly the cutters will
be gradually expanded. The upper ends of these
expanders are pivotally connected to a support-
ing sleeve 8 around the reduced upper end of
the body and the upper end of sleeve 9 is pro-
vided with an external annular flange i0.

Fitted onto the lower end of the reduced
upper end of the body | there is a cylindrical
shield Il which is provided with vertical slotg
12 in registration grooves 7 and in which the ex-
panders 8 work. The upper end of this shield
is internally enlarged in diameter and inter-
nally threaded and screwed into said internal-
ly threaded upper end there is tubular anchor
13 whose lower end has a swivelling connection
with the supporting sleeve 9. The reduced
upper end of the cutter body extends axially
through this tubular anchor i3.

The upper end of the cutter body works
through a ring 14 which is screwed into the
upper end of the shield 11i.

Above the shield {1 and resting on it there
is a jaw expander 15 having the downwardly and
outwardly tapering faces IT on which the casing
engaging jaws I8 are slidably mounted and with
which they have a dovetailed connecticn. The
outer sides of the jaws 18 are toothed to en-
gage the pipe to be cut.

The upper end of the jaw expander is reduced
in diameter and extended upwardly forming g
tubular guide 19 on which an annular anchor
20 is slidably mounted and this anchor is con-
nected to the jaws beneath by means of suit-
able links, as 21. i

The upper end of the body | has a reduced
upwardly extended stem 22 which extends up
axially into the expander 15 and a driving shaft
23 is provided whose lower end is extended
axially through the guide 19 and is connected,
by means of left hand threads 24 to the upper
end of said stem 22.

The upper end of the shaft 23 is enlarged
and is provided with deep spirailed grooves 25
in the external surface thereof and secured to
the upper end of the shaft 23 there is an en-
larged cylindrical head 26.

There is a tubular weight 27 whose Iower end
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is tubular in form and whose upper end is formed
into a head 28 which is secured in place in any
preferred manner and to which the lower end
of the operating cable 29 is secured. This cable
extends to the ground surface and is provided
to lower and withdraw the tool.

The lower end of the weight 27 is reduced, in-
ternally, in diameter forming an internal annu-
lar shoulder 30 and the head 26 fits closely within
said weight 27 above the shoulder 36.

The lower end of the weight 27 is provided
with radial slots 3{, 3! whose inner ends are
widened upwardly and mounted in these slots
there are the actuating dogs 32, 32 which are
normally held in horizontal position by means of
the coil springs 33, 33 which operate thereagainst
s0 as to hold the free ends thereof extending
radially inwardly.

The jaw expander 5 is provided with vertical
bearings 34 in which the release rods 35 are slid-
ably mounted. The lower ends of these rods, be-
neath said expander, are reduced in diameter
thus forming the external annular downwardly
facing shoulders 36 on said rods 35. The reduced
lower ends of the rods 35 extend through bear-
ings in the ring i4 and extend on down into
aligned bores 37 in the tubular anchor [3.

In operation the tool is assembled, as shown
in Figures 5 and 6, and is lowered into ths well
casing to be cut. When the point is reached
at which the cut is to be made an upward pull
may be taken on the cable 29 thus elevating the
expander 15 into contact with the jaws (8 and
thus wedging the jaws out securely against the
casing. The cable 29 may then be slacked off
and the weight 27 will move downwardly as is
indicated in Figure 3 but the jaw expander 15 is
wedged tightly in place and will not move down-~
wardly.

Screwed onto the upper end of the guide {3,
with left hand threads, there is a tubular housing
37 through which the shaft 23 works and which
is provided with an external annular shoulder
38 at its lower end. The housing has the ver-
tical side slots 374, 3%a through which the dogs
32 work. The upper end of this housing extends
into the weight 217.

When the weight 27 reaches the limit of its
downward movement it will land on said shoul-
der 33 and its downward movement will be
stopped.

An upward pull may then be taken on the cable
29 and the dogs 32 will engage in the grooves 25
and upon further upward pull the driving shaft
23 will be thereby rotated thus rotating the cut-
ter body | and the cutters. As the cutter body
{ is rotated the anchor 13, which is held against
rotation by the rods 35 will be gradually moved
upwardly thus elevating the expanders 8 and
forcing the cutters outwardly.

The tubular anchor 13 is moved upwardly by
the rotation of the shield 11 and this shield is
rotated by the rotation of the expanders 8§ which
work in the radial slots {2 of the shield. The
operation of lowering the weight 27 and elevat-
ing it may ke repeated until the cut through the
casing is completed.

The rotation of the shield (1 will also un-
serew the ring 14 from said shield allowing said
ring {4 to move upwardly against the shoulders
28 of release rods 35 under the influence of the
coil spring 38.

When the cut has been completed the expand-
ers § will have passed above the cutters 3 and
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4
said cufters will then be retracted by the
springs 6.

The head 37 and guide 19 and expander (5 may
then be jarred slightly downwardly to release
the jaws 18 and said jaws will be held upwardly
in inactive position by the rods 35 which will
then be held in elevated position by the ring 4
and spring 29 and the tool may then be with-
drawn from the well.

If for any reason it should be decided to with-
draw the cutter from the well pipe or casing be-
fore said pipe or casing has been completely
severed, as is shown in Figure 1, but after the
ring 14 has been unscrewed from the upper end
of the shield {{ the head 37 and guide 19 and ex-~
pander 15 may be jarred downwardly to release
the jaws (8 and an upward pull then taken on
the cable 29 which will shear off the bits 4 and
allow the cutter to be withdrawn.

A preferred form of the pipe cutter, herein-
after claimed, has been specifically shown and de-
seribed by way of illustration merely while the
broad principle of the invention will be defined
by the appended claims.

What I claim is:

1. An inside pipe cutter comprising, a cutter
body having an external longitudinal groove, a
cutter pivoted on the kody whose outer end is mov-
able outwardly into cutting relation with the pipe,
means normally holding the cutter refracted, a
cutter expander in the groove inwardly of the cut-
ter, an anchor above the expander, means having
a swivelling connecticn with the anchor and to
which the upper end of the expander is con-
nected, a shield around the body in which the
anchor is threaded and having a slot in which
the expander works whereby upon rotation of
the body the shield will be rotated to elevate the
anchor and expander to move the cutter out-
wardly, means above the shield including a pipe
engaging jaw engageable with the pipe to be cub
to hold the cutter body against upward move-
ment, a drive shaft connected to the upper end
of the body, weight means operable from the
ground surface and operatively connected with
the shaft to rotate said shaft and hody and means
for maintaining the anchor against such rotation.

2. An inzide pipe cutter comprising, a cutber
body having an external longitudinal groove, a
cutter pivoted on the body whose outer end is
movable outwardly into cutting relation with the
pipe, means normally holding the cutter retracted,
a cutter expander in the groove inwardly of the
cutter, an anchor a2bove the expander, means hav-
ing a swivelling connection with the anchor and
to which the upper end of the expander is con-
nected, a shield around the hedy into which the
ancher is threaded said shield having a slot in
which the expander works whereby upon rota-
tion of the body the shield wiil be rotated to move
the anchor and expander to actuate the cutter
outwardly, means above the shield engageable
with the pipe t0 be cut to hcld the cutter body
against upward movement, a drive shaft con-
nected to the upper end of the hody, weight means
operable from the ground surface and operatively
connected with the shaft to rotate the shaft and
body and means for mainfaining the anchor
against such rotation.

3. An inside pipe cutter comprising, a cutter
body having an external longitudinal groove, a
cutter piveted on the body whose outer end is
movable cutwardly into cutting relation with the
pipe, means normally holding the cutter re-
tracted, a cutier expander in the greove inwardly
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of the cutter, an anchor above the expander,
means having a swivelling connection with the
anchor and to which the expander is connected,
a shield around the body in which the anchor is
threaded, said shield having a slot in which the
expander works whereby upon rotation of the
body the shield will ke rotated to cause upward
movement of the anchor and expander to there-
by move the cutter outwardly, anchoring means
above the shield engageable with, and releasable
from, the pipe to be cut, a driving shaft connected
to the upper end of the body, weight means oper-
able from the ground surface and engageable with
the shaft to rotate the shaft and body, a release
ring threaded into the upper end of the shield, a
release rod extending through the anchoring
means and release ring and into the anchor to
hold the anchor and release ring against rotation
with the body.

4. An inside pipe cutter comprising, a cutter
body, a cutter pivoted on the body whose outer
end is movable outwardly into cutting relation
with the pipe, means normally holding the cutter
retracted, a cutter expander in the body inwardly
of the cutter, an anchor abkove the expander,
means having a swivelling connection with the
anchor and to which the upper end of the ex-
pander is connected, a shield around the body
into which the anchor is threaded, said expander
interlocking the body and shield for simultaneous
rotation whereby upon rotation of the body the
shield will be rotated to move the anchor and ex-
pander to actuate the cutter ouwardly, anchor-
ing means above the shield engageable with the
pipe to be cut to hold the cutter body against up-
ward movement, a drive shaft connected to the
upper end of the body, weight means operable
from the ground surface and operatively con-
nected with the shaft to rotate said shaft and
body, means for maintaining the anchor against
such rotation.

5. An inside pipe cutter comprising, a cutter
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body, a cutter pivoted on the body whose outer
end is movable outwardly into cutting relation
with the pipe, means normally holding the cut-
ter retracted, a cutter expander in the body in-
wardly of the cutter, an anchor above the ex-
pander, means having a swivelling connection
with the anchor and to which the upper end of
the expander is connected, a shield around the
body into which the anchor is threaded, a re-
lease ring threaded into the shield above the an-
chor, said expander interlocking the body and
shield for simultaneous rotation whereby upon ro-
tation of the body the shield will be rotated to
move the anchor and expander to actuate the
cutter outwardly and to unscrew the release ring,
anchoring means above the shield engageable
with the pipe to be cut to hold the cutter body
against upward movement, a drive shaft con-
nected to the upper end of the body, weight
means operable from the ground surface and
operatively connected with the shaft to rotate
said shaft and body and means for maintaining
the anchor against such rotation, a release rod
extending through the anchoring means and re-
lease ring and into the anchor to hold the anchor
and release ring against rotation with the body,
interengaging means between said rod and release
ring to move the rod upwardly, upon release of
said ring, to maintain said anchoring means in-
active.
RUSSELL A. RANSOM.
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