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UNITED STATES
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PATENT OFFICE.

HARRY S. CAMERON AND J'AMES S.

ABERCROMBIE OF HOUSTON TEXAS

PIPE C'U'I‘TECR,

~ Appllcatlon ﬁled October 31, 1922, Serial No:- 598 130

To all whom it may concern.: '

Be it known that we, Hazry S. CAMLRON
and Jamms S. Aprrcr OMBID, citizens -of the
United States, residing at Houston, Harris
County; Texas, have invented a cerfain new
and useful Impmvemant in Pipe Cutters, of
which the following is a full, clear, and
exact description, such as will enable others
skilled in the art to which it appertains to
make and use the same.

Our invention relates ‘to pipe or casing

. cutters of the type used in cutting pipe in

deep wells, in the opentmns of drllllnf" or
pumping.

An object of the invention is to form a
cutter which may be introduced into the cas-
ing or other pipe in a well and to then be
fixed at the point or points desired and op-
“erated to sever the casmtr

A further object is to provide means of
positively anchoring the cutting device at
the point desired in such manner that. it
may be withdrawn when the cutting opera-
tions are completed.

We also contemplate so constructing the
device as to be-able to advance the cutters
to cutting position and to again withdraw
them as desired and to support‘, the cutter
for votation' on said-anchoring means.

A further object is to prov1de means. to
limit the weight resting on the cutter dur-

-'ing O6perations. and to also provide- means

3
o
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to determine when the pipe is severed.

‘These and other objects and advantages
will be better understood from the detalled
description which follows,

Referring tothe drawing herewith Where—
in like nvmerals of reference are applied to
like parts in all the views—Fig. 1'is a cen-
tra] longitudinal section through a well cas-
ing show1n0' our improved device inserted

' thexeln, some parts of said deyice being

shown in-elevation; Fig. 2 is an enhrfred de-
tail of the upper pmtlon of the-said inven-
tion, some parts being broken away for
greater clearness; Fig. 3isa transverse sec-

tion on the plane 3—3 of TFig. 2; Fig. 4’ is,

a longitudinal sectional view showmo the’
cuitter and the operating mandrel; Fw 5
is a_similar view showing the cufters ex-
endud Fig. 6 is a side elevation of the cutter
head; Fig. 7 is a transverse section on the
plane 77 of Fig. 4; Fig. 8 is a side eleva-
tion of the anchor devi ice; Fig. 9 isa central
longitudinal section thereof Fig. 10 is a

transverse section on the plane 10—10 of
‘Fig. 8 and Fig. 11 is a transverse-section on
the plane 11—11 of Fig. 9.

In drilling and pumping wells it some- 4

times occurs that the casing becomes fixed or
frozen in the well and can not be removed
when it is desired fo do so. Also pipe may
be dropped and bent in the well. In such
cases it 1s sometimes possible to use a pipe-
cutting means which may be inserted down-
‘wardly into the pipe or casing, and to sever
the same at desired points throughout its
length so that the sdid pipe may be removed
in sectlons thus-cut off.

In the drann(rs, we have shown a type
of cutter which, may be used for this pur-
pose:
lower end of a string of pipe or drill stem
when in use. It has, TFor attachmient to such
string of pipe or drill stem, an upper

It is designed to be attached to the-
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threaded ‘nipple 1. "This nipple is reduced -

slightly in diameter at 2 and extended down-
W ardly for some distance, and adapted to
telescope within an outer sleeve 3. The
sleeve 3 is provided on opposite sides thereof

with longitudinal slots 4 in which radially -

80

extending pins 5 on the nipple 1 are adapted. -

-to slide.
within the slecve 3, the diameter of the

nipple is reduced at 6 and threaded at. its

lower end to receive a nut 7. Between this
nut and the shoulder formed at 6 is seated
a cup 8, extending downwardly .and held in
place bv means of a spacing element 9 be-
tween the nut and said cup. This cup, as
-will be seen, is for the purpose of maintain-
ing a sliding but fluid-tight connection be-
tween the two telescoping pipes 1 and 3

At the lower end of the sleeve 3, the same
is connected by means of a collar 10 with
the threaded upper shank 11 of the cufter
head 12.

This head is rotatably connected”

At the lower end of the nipple 1 .
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with a supporting anchoring device 13 by

_ieans of a coupling 14 threaded to the

lower end of the cutter head and havmd an

inwardly-extending flange 15 engaging the
lower:face of a shoulder formed by an an-
nular nut or ring 16 threaded upon the re-
duced - upper end 17 of the anchoung de-
vice 13.

The cutter head 12 has formed therein a

plurality of cylindrical openings 18 extend- .

1ng radially through the walls of the head
The s33d head is tubular, having a cen-
tra,l passage 19 extendlng longltudmally
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thereof, in the openings 18 of which, we
have shown (see Fig. 7) three cylindrical

“blocks 20 adapted to slide in.said ‘openings.

The said blocks are beveled on their inner
surfaces at 21 to contact with each other as
shown at Fig. 7, and have a beveled recess
22.on their upper inner.faces to receive an
expanding means. Fach of the blocks 20
has a transverse opening or slot 23 therein,
in each of which is adapted to be mounted a
horizontal - cutter 24. These cutters are
mounted to rotate upon a pin or shaft 25
extending in a vertical direction throngh
said openings and through said cutters.
The said: pin 25 has a lower head 26 pro-

fruding from the lower side of the block

and adapted to fit within a keyway 27 so

as to allow the sliding of the cutter

block radially of the head, but also adapted
to prevent rotation of the said block in its
opening. Each of the blocks is held in con-
tracted position within the said openings by
means of a lever 28 secuied pivotally-swithin
a slot 30 in the side of the head. The lower

' end of the lever fits within a recess 29

the upper face of the block ‘and the upper

end lies against the side of the expanding

mandrel. In contracted position, the outer
edge of each of the cutters 24 will extend
outwardly to a point about flush with the
outer face of the head.

As shown particularly in Tig. 6 we have
formed a circumferential groove 31 in the

_ side of the cutter head on the level with the

cutters 24. This groove is to receive the
rough ends of the cuttings or furrows
formed in the casing by the rotating cutter.
There is in this groove 81 at a point on the
circumference of the head, a scraping cut-
ter, 32 which, as shown in Fig. 7, is inclined
in the direction of rotation of the head, and
adapted to scrape away the furrowed sur-
face formed on the casing by means of the
cutters, .

Below the cutter head, as previously stat-
ed, is the anchoring means, 13. This an-
choring device comprises an upper head 33,
cylindrical in shape, below which the diam-
eter is reduced and the head is formed into
a downwardly tapered mandrel 84. This

mandrel, about midway of its length, is re- -

duced abruptly in diameter to form a
shoulder 85 below which the remaining por-
tion thereof is cylindrical, as shown at 36.
Fitting on the onter surface of the cylindri-
cal portion of the mandrel, is a sliding
sleeve, 87, This sleeve is held non-rotatably
on the said mandrel by means of a key, 38,
The lower portion of the said sleeve is solid,
but above the thickened lower end the said
sleeve is spaced away from the mandrel at
39. The upper portion of the said sleeve ig
formed with a plurality of dove-tailed slots
40 into which the lower ends of expanding
jaws or slips 41 are adapted to be slidably

“which can be broken or sheared
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engaged. Said, slips 41 are cylindrical on
their upper portions and toothed at 42 to
engage the inner surface of the pipe or cas-
ing. The inner faces of these slips' are
tapered to. fit upon the said mandrel.34.
The said slips or jaws 41 are held resiliently
against the said tapered mandrel by means
of an annular spring 43 shaped like a piston
ring, split at one point and fitting within a
gil_'oove 44 in the outer faces of the jaws or
slips. :

Below the sliding sleeve 37 is a lower
collar 47, This collar is threaded inter-
nally at its lower end at 48 for attachment
to the desired length of pipe, not shown.

‘The upper end of the sleeve is extended in-

wardly to fit against the mandrel at 49,
and said sleeve is held against removal

from said mandrel by means of a nut

or ring 50, threaded within the sleeve to
the lower end of said mandrel. On the
cylindrical surface. 86 and between the

sleeves 39 -and 47 we provide a slidable

sleeve 51 of such length as to fit between said
sleeves when the slips or jaws are in inopera-
tive position, as shown in Figs. 8 and 9. To

70
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hold the sleeve 87 and the jaws 41 in inoper- -

ative position while going into the hole we

“have employed a diametrical pin 52 extend-

ing through sleeve and the cylindrical por-
tion of the mandrel 36. This pin is of brass
or some metal of soft or brittle construction
off under the
force of a blow. o :

The two sleeves 37 and 47 are acted upon
by means of a spiral spring 59 fitted between
the same and held under compression when
the collar 37 is sécured in the position shown
in' the drawing. When the collar 47 is
forced upwardly by contact with the bottom
of the well the upper end thereot will drive
the sleeve 51 against the sleeve 87 so as to
shear off the pin 52 and allow the spring 59
to act. This will serve to force said sleeve
upwardly and the jaws attached thereto will
be driven upwardly on the tapered mandrel
34 so that said jaws will be expanded firmly
against the wails of the casing 75, thereby
holding the anchoring means rigidly within
the said casing. o

To expand the cutters within the cutter-.

head there is provided within the passage
inside the drill stem and other pipe, an ex-
panding mandrel formed with an upper rod
60. This rod has an enlarged head 61 at the
upper end and at the lower end is threaded
at 62 within a head 63 upon the expanding
mandrel 64. This mandrel is reduced in di-
ameter below the head 63, and then grad-
ually enlarged to a central point, 65. Below
this portion 65 the mandrel is tapered at 67
downwardly to a point. :
Formed in the upper portion 6f the nipple
1is a disk or diaphragm 70. As shown par-

ticularly in Fig. 2 the disk is threaded on its -
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outer face to be sec-ured within the upper
head of the nipple,:and is formed with a

- central opening 71 therein to allow.the pas-

5

sage of the rod 60 on the mandrel. It is
further provided with a plurality of per-
forations 72 to allow the free passage of
water in the operation of the device. Fit-
ting loosely on the rod 60 of the mandrel is
a second disk or-diaphragm 68, also loose

10 within the collar 10. Tt is perforated to

15

20

allow the passage of liquid and acts as a
guide to prevent a wabbling of the mandrel.

.. In the use of ourimproved cutter, it is usual

to. calculate at about what elevation the cas-
ing or pipe is to be severed. Wecontemplate
that ordinarily the pipe will be severed at &
point spaced upwardly from the bottom of

the well a short distance and for that reason -

have shown a comparatively short sleeve 47
at the lower end of the device. -It is obvious

~ however, that this sleeve may be lengthened
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to any desired length by attaching at 48 the
required amount of pipe or drill stem.
With the sleeve or collar 47 of the length
shown in the drawing the device will be
lowered with the anchoring means in locked
or inoperative position, as’shown in Figs. 8
and 9 particularly. When the collar 47
strikes the bottom of the well it will slide
upwardly along the cylindrical portion 36 of
the mandrel and through the sleeves 51 and
37 shear the pin 52 as previously described.
The spring 59 will then act to lock the jaws
or slips 41 against the casing. In this posi-
tion the further lowering of the drill stem
and string of pipe above the anchoring de-
vice will allow the cutter head 12 to rest
upon the upper end of the head 33 of the
anchoring means. In order to allow' the
head 12 of the cutter to rotate upon the
anchoring device, I preferably fit an anti-
friction ball race 73 between the bearing
surfaces, which is protected from water and
mud by a stufing box 69. The head then
rests upon this surface and sustains the
weight only of the coupling 10 and pipe 3.
This weight will not be sufficient to inter-
fere with the free action of the cutters 24
upon the side of the casing. The weight of
the nipple 1 and the string of pipe above
the same will be supported from the surface
of the ground and will not be allowed to.rest
upon the cutting device. The cutting head:
may be rotated however, from the surface
“because of the radial pins 5 fitting within
the slots 4 of the pipe 3. When the device
is being lowered into cutting position the
upper head 61 -of the expanding mandrel
will be supported upon the disk 70. When
the cutter head is set in position, however,
the further lowering of the pipe will cause
the whole weight of the expanding mandrel
to rest upon the beveled upper surface of
the cutter blocks 20. The device will then
be ready for rotation, and as the cutter head

Y

12 is rotated, the weight of the expanding

.mandrel will force the cutters radially out-

ward against the casing and hold them
firmly in cutting position. . The rotation of
the pipe will cause the cutters to work their
way through the outer casing 75.

While the cutter is being rotated, water
will be pumped downwardly through the
string of pipe, the cutting device and the
anchoring device, and this water will find its
way upwardly around the outside of the de-
vice to the surface.
mandrel has forced its way downwardly as
the cutters expand until the pipe is severed,
the mandrel will be in such position that
the head 63 thereof will contact with the
upper shoulder 76 of the cutter head and
will entirely close the passage 19 there-

‘through. The cup 8 at the lower end of the

nipple 1.will prevent the escape of, water
upwardly. The said water will then find
no outlet and the pumps will antomatically
be stopped, thus furnishing an indication to’
the operator that thé pipe has been severed
and the job completed. . -
‘When the operator has reccived indication

8
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When the expanding

§0
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from the pumps that the pipe has been sev-

ered, the string of pipe will be raised, thus
carrying the nipple 1 upwardly in the pipe
3 until the pin 5 contacts with the upper
end of the slot 4. Before this point is
reached the disk 70 will strike against the
upper head 61 of the mandrel and will raise
it out of operative position with reference
to the cutters. It will be noted that as the
cutters are expanded the upper end of the
lever 28 will rest on the upwardly tapering
surface of the mandrel 65. When the man-
drel is withdrawn this surface will by con-
tact with the lever force the upper end out-
wardly and the lower end, together with the
cutter block, inwardly, thus retracting the
cutters positively. ' '

The continued upward movement of the
pipe will raise the cutter head from its seat
upon the anchoring device and will raise
the mandrel upwardly in the said anchor-
ing jaws. It will be noted from the draw-
ing that the teeth formed upon the surface
42 of the locking jaws or slips 41 are inclined
downwardly. It will therefore be possible
when the device is pulled upwardly to force
the locking jaws downwardly on the man-’
drel until a second point is reached above
the first cut, and 2 downward movement
thereafter will automatically cause the jaws
to grip the pipe and lock the anchoring
means again in position. This may ob-
viously be done at any height in the well
and by beginning at the bottom of the well
and .proceeding upwardly the pipe or cas-
ing may be severed at desired intervals until
the whole casing has been cut up into such
lengths that they may be later- withdrawn

from the well piece by piece. : :
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- To positively withhold the pressure of the
mandrel 67 upon the .cutters while going
into the hole we form the slots 4 in the pipe
3 with an offset channel 4’ at the upper end.
Thus the pins 5 may be raised to the upper

ends of the slots 4 and then rotated to fit.

within the part 4’. If the device is stopped
by an obstruction, pressure may be exerted
thereon without lowering the mandrel to ex-
pand the cutters. When the desired point in
the hole is reached the pins 5 may be rotated
to move downwardy in the slots 4 as de-
seribed. o . .

The advantages of this type of device will
be appdrent to one skilled in the art. The
locking means will work automatically and
positively to secure the device when the cut-
ting.operation is going on. The rotation of
the cutter with the expanding mandrel rest-
ing thereon will cause the cutters to be driven
gradually through the casing to sever it, and
when the job 1s completed the indicator
formed by the pumps will show the operator
when the same has been accomplished. No
further description of the operation of this
device is necessary. B

Having - thus "described our invention,

‘what we claim as new and desire to protect

by Letters Patent is: :

1. In a pipe cutter for use in deep wells, a
string of pipe, an anchoring means thereon,
a pin to hold said anchoring means in in-
operative position, means to release said

pin..when the string contacts with the bot-'

tom of the well, a cutter head secured to the
upper end .of said anchoring means and

choring means, and cutter head having a
passage therethrough for liquid, cutters
mounted on blocks slidable radially in said
head, means to force said cutters outwardly

-operable by means of said string of pipe,

said cutter head being rotatable through
said string of pipe, and means to close the
passage of fluid through said head when
sald cutters have been advanced sufficiently
to sever the pipe operated upon. - .
2. In a pipe cutter for use in deep wells,
an operating pipe, an anchoring means
thereon, means operable at a predetermined
position in the well to fix said anchor, a cut-
ter head having a rotatable bearing on said
anchoring means, radially movable cutters
in said head, means loosely mounted in said
operating pipe to advance said cutters when

- said operating pipe is lowered relative to

60

said head, said operating
to rotate said head.

3. In a pipe cutter for use in deep wells,
an operating pipe, a cutter head rotatable
therewith,. an anchoring means secured
rotatably to said head, means to fix said

pipe also serving

anchor in the casing at the desired point, a -

telescopic connection in said operating pipe,

‘means slidable relative to said pipe and said

o
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head to advance said cutters, and means co-
operating therewith to withdraw said cut-
ters when said. pipe is elevated. :
4. In a pipe cutter for use in deep wells, a
supporting means, an anchoring © means
‘thereon comprising a downwardly tapering
mandrel, a cylindrical extension thereon, a
collar slidable on said extension, toothed
slips on. said mandrel detachably connected
with said sleeve, means to lock said sleeve
and slips in inoperative position, means to
release said locking means, means to force
said sleeve and slips upwardly on said man-

70

75

drel, a cutter above said mandrel, and means -

to rotate said cutter on said anchoring
means. ‘

5. In a pipe cutter for use in deep wells,
a' supporting means, an anchoring means
thereon, comprising a  tapered mandrel,
toothed slips fitting on said mandrel and

80

85 .

slidable thereon, means to hold said slips in .

inoperative position on said ‘mandrel, means
to release said last-named means, means to
thereafter force said slips into operative
position, a cutter above . said anchoring
means, and means to rotate said cutter.

6. In a pipe cutter for severing casing
and the like in deep wells, adapted to be
operatively supported through a string ‘of
pipe, the combination of means on said

90
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string adapted to anchor said string to said

‘casing, a cutter head supported by and ro-
_tatable on said anchoring means through
connection with the string of pipe above,
said connection allowing vertical play of
said string relative to said head, cutters on
said hgad slidable radially therein, means

100

-holding said cutters in retracted position,

a downwardly tapered expanding mandrel
controlled through. said string of pipe to
advance said cutters in the manner de-
scribed. SN

7. In a pipe cutter for severing casing .

and the like in deep wells, adapted to be op-
eratively supported through a string of
.pipe, the combination of means on said
string adapted to anchor said string to said
casing, a cutter head supported by and ro-
tatable on said anchoring means through
connection with the string of pipe above,
said connection' allowing vertical play of

said string relative to said head, cutters on-

said hedad slidable radially therein, levers
adapted to move said cutters into retracted
position, a tapered expanding mandrel con-
trolled through said string of pipe to ad-
vance, said cutters in the manner described,
said head and anchoring means having a
water passage therethrough, and means on
said mandrel to close'said passage when said
cutters have advanced sufficiently to sever
said casing. ‘ ‘ )

the like in deep wells, comprising a string
of pipe adapted to be lowered into said cas-

8. A pipe cutter for severing casing and

110

116

120 .

125

130



10

20

[$4]
Tt

30

[%3
[

1,539,288

Ing, means on said string adapted to anchor
said string to said casing, a cutter head
above and rotatable on said anchoring
means, an elongated sleeve secured to said
cutter head, a telescopic but non-rotatable
connection Dbetween said sleeve and the
string of pipe above wherehy the weight on
said cutter head may be limited, cutters on
said head, means to hold said cutters in re-
tracted position away from said casing, and
means to advance said culters against said
casing when desired to cut the said casing.

9. A pipe cutter for severing casing and
the like in deep wells, comprising a string
of pipe adapted to be lowered into said cas.

ing, means on said string adapted to anchor .

said string to said casing, a cutter head
above and rotatable on said anchoring
means, an elongated sleeve secured to said
cutter head, a telescopic but non-rotatable
connection Dbetween said sleeve and the
string of pipe above whereby the weight on
sald cutter head may be limited, cutters on
said head, means to hold said cutters in re-
tracted position away from said casing, and
means to advance said cutters against said
casing when desired to cut the said casing.
10. A pipe cutter for severing casing and
the like in deep wells, comprising a string
of pipe adapted to be lowered into said cas-
ing, means on said string adapted to anchor
sald string to said casing, a cutter head
above and rotatable on said anchoring
means, an elongated sleeve secured to said
cutter head, a telescopic but non-rotatable
connection between said sleeve and the

string of pipe above whereby the weight on

said cutter head may be limited, cutters on
said head, means to hold said cutters in re-
tracted position away from said casing,
means to advance said cutters against said
casing when desired to cut the said casing,

and means to prevent passage of fluid

through said string when said casing has
been severed. - .

11. A pipe cutter for severing casing in
deep wells, comprising a string of pipe
adapted to be lowered into said casing,
means operable when a suitable point is
reached to anchor said string, a cutter head
above said anchoring means having a ro-

5

tatable bearing thereon, cutters on said
head, positive means to hold said cutters in
2 normally retracted position, gravity op-
erated means to advance said cutters when

- desired, and means separate from sajd ad-

vancing means to rotate said head.

- 12. A pipe cutter for severing casing and
the like in deep wells, comprising a string
of pipe adapted to be lowered into the said
casing, means in said string adapted to an-
chor said string to said casing, a cutter head
above and rotatable on said anchoring

means, an elongated sleeve secured to said-

cutter head, said sleeve having a slot there-

in, a nipple on the lower end of the string

of pipe above said sleeve, said nipple tele-
scoping within said sleeve and having a ra-
dial pin fitting in said slot, cutters on said
head, and means to advance said cutters ra-
dially, said head being rotatable through
said string of pipe. ,

18. A pipe cutter for severing casing and
the like in deep wells, comprising an anchor-
ing means adapted to be fixed in said cas-

ing, a cutter head supported thereon and
rotatable relative thereto, a _plurality of

rolling cutters slidable radially relative to
said head, gravity-operated means to ad-
vance said cutters, means to withdraw sajd
cutters actuated by the withdrawal of said
advancing means, said head being grooved
adjacent said cufters, an additional serap-
ing cutter in said groove, and means to ro-
tate said head. :

14. In a device of the character described,
a cutter head, cutter blocks slidable radially
therein, there being vertical slots in said
head above said cutters, levers pivoted in
said slots, one end of each said lever engag-
Ing in a recess in the adjacent cutter blocks,
a mandrel slidable vertically in said head,
and an expanding head thereon to move said
blocks outwardly, said expanding head hav-
ing an upper tapered surface to engage the
upper ends of said levers to withdraw said
cutter blocks when said mandrel is elevated.

In testimony whereof we hereunto affix
our signatures this the 27th day of October,

A. D. 1922,
J. 8. ABERCROMBIFE.
H. S. CAMERON,
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