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1

This invention relates to an oil well cementing
tool whereby the movement of cement to its in
situ position may be controlled.

An object of my invention is to provide a novel
oil well cementing tool in which the casing en-
gaging slips are set by pressure on a packing
cup, this pressure being exerted by circulating
fluid in the well or by the cement.

Still another object of my invention is to pro-
vide a novel oil well cementing tool in which
means are provided to circulate fiuid while pres-
sure is being maintained on the cement while
the cement is hardening.

Still another object of my invention is to pro-
vide a novel oil well cementing tool of the char-
acter stated, which is compact in construction,
which is effective in operation, and which is sim-
‘ple to operate. )

A feature of my invention is to provide a novel
oil well cementing tool in which fluid ports are
controlled by longitudinal movement of a cen-
tral tube relative to an outer barrel, this central
tube being attached to the drill pipe.

Ofher objects, advantages and features of in-
vention may appear from the accompanying
drawing, the subjoined detailed description and
the appended claims.

Figure 1 is a longitudinal sectional view of my
cementing tool, in the position in which the tool
is lowered into the well.

Figure 2 is a longitudinal sectional view of my
cementing tool, in the position in which the ce-
ment is deposited in the well.

Figure 3 is a longitudinal sectional view of my
cementing tool, with parts in the position to per-
mit circulation of fluid while pressure is being
maintained on the deposited cement.

Pigure 4 is a sectional view taken on line 4—4
of Figure 1.

Figure 5 is a sectional view taken on line 5—5
of Figure 1.

Figure 6 is an enlarged detail of the slip-con-
straining shoulders (3a—b.

Referring more particularly to the drawing,
the numeral { indicates the casing which is po-
sitioned in the well and which is to be cemented,
in the usual and well known manner. It is well
known that the cement is deposited at the bot-
tom of the string of casing and pressure is main-
tained on this cement so as to force it outwardly
into the formation, and also upwardly around
the outside of the casing, all- of this operation
being usual and well known.

In my cementing tool 2, I will first describe
the central sliding tubular portion, which con-
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sists of a top coupling 3, to which the drill pipe 4
is attached. A pipe 5 extends downwardly from
the coupling 3 and screws into this coupling, as
shown. A tubular mandrel 6 extends downwardly
from the pipe 5 and is threaded into the bottom
of the pipe, as shown. The tube 6 extends en-
tirely through the tool and a stud T projects
downwardly from the closed bottom of the tube.
The coupling 3, pipe 5 and tube 6 extend through
and have a limited longitudinal movement in
the outer barrel of the tool, as will be further
described.

Considering now the outer barrel: this con-
sists of a sleeve 8, which forms the upper end of
the barrel, and a slip hanger 9, which screws on
to the lower end of the sleeve 8, substantially as
shown, and a bottom shoe 10 threaded on to the
lower end of the slip hanger 9. The barrel is
provided with conventional means such as the
bow springs 33 for frictionally engaging the in-
terior wall of the well casing [ so that the sleeve
8 can be held against relative movement, either
rotary or longitudinal, with respect to the pipe
5 and tube 6. :

In the upper end of the sleeve 8, I provide a
bayonet lock, which consists of spaced and in-
wardly projecting shoulders i on the sleeve 8,
which are engaged by circularly spaced lugs 12
on the coupling 3. When the lugs 12 engage the
shoulders 11, tubular parts are held in fixed po-
sition relative to the outer barrel of the tool, as
far as downward longitudinal movement is con-
cerned. By releasing the bayonet lock, the in-
ner tubular parts can slide longitudinally within
the outer barrel, as will be further described.’

For the purpose of holding the tool against
longitudinal movement in the casing {, I provide
a plurality of wedge shaped slips 13, adapted to
frictionally engage the interior surface of a well
casing. The slips are mounted in the slip hanger
9, in the usual manner; that .is, the slips are
slidably keyed to the hanger as is well known
in the art. The inner faces of the slips are in-
clined downwardly and outwardly from their up-
per ends. Back of each slip 13, I provide a wedge
14, each wedge resting on a shoulder 15, in the
slip hanger 8. The wedges 14 can move laterally
a limited amount and gravity normally holds
them on their shoulders 15. The outer face of
each wedge is inclined from its upper end down-
wardly and outwardly to mate with the inclined
faces on the backs of the slips. The inner face
of each wedge is tapered in the opposite direc-
tion, that is, downwardly and inwardly. , i

A slip setting sleeve 16 surrounds the pipe 5
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and the upper part of the tube 5, and this sleeve
has a limited longitudinal movement on the pipe
5 and tube §. This pipe 5 is formed with a shoul-
der 17 at its lower end, which is engaged by the
stop 18 at the upper end of the sleeve i6. The
lower end of sleeve 16 is inclined downwardly and
inwardly to mate with the taper on the backs of
the wedges. In the lowered position of the pipe
5, the shoulder {7 engages a stop {9 on sleeve 15§
adjacent the lower end of the sleeve {8, When
the sleeve {5 is moved downwardly with respect
to the tube § the lower tapered end of the sleeve
engages the wedges {4 forcing these wedges out-
wardly against the slips 13 and setting these slips
against the casing {. In this manner the tool is
held in fixed position in the casing.. The wedges
{4 are free elements, that is, they are not at-
tached to any part but rest on shoulder i5, and
bear against the back of the slip {3 on the outer
side and against the lower tapered end of the
sleeve 16 on the inner side. The slips {3 are con-
strained against falling out of the slip hanger 9
by conventional means such as over-lapping
shoulders 13¢ and {3b on the slips and hanger,
or by dovetails between the wedge and slip mem-
bers, not shown, but of common construction.

An annular cup packer 28 is mounted on the
lower end of the slip hanger § and this cup packer
is flexible and can spring outwardly to engage the
walls of the casing 1.

To hold the cup packer 20 collapsed when the
tool is run into the well, as shown in Figure 1, I
provide a ring 21, into which the cup packer 20
extends, and this ring is supported on fingers 22,
which rise from a plate 23, slidably mounted on
the stud 7 on the lower end of the tube §. When
the tube § is moved downwardly with respect o
the slip hanger 9 and shoe {0 on which the cup
packer 20 is mounted, the ring 2t is moved down-
wardly away from the cup packer 20 releasing the
cup to expand against the wall of the well cas-
ing f{.

“The tube § is engaged by three longitudinally
spaced packings 24—25--28, and these packings
are all arranged adjacent the lower end of the
tool, substantially as shown. These packings are
all of the packing gland fype, and packing 24 is
mounted in the lower end of the slip hanger 8,
and packings 25 and 26 are mounted in the shoe

{0. The tube 6 is provided with upper ports 27 5

and lower ports 28.

The slip hanger 9 is provided with fluid ports
29, which extend through the wall thereof, and
through which fluid circulates, as will be further
described. The shoe 19 is also provided with fluid
ports 30, which extend through the wall thereof.

The purpcse of the rorts 29 and 38 is to permit
fluid to by-pass the tocl when the tool is being
lowered into the well as shown in Fig. 1. Fluid
from below the cup packer 2§ passes upwardly
through ports 28 and 28 into the tube § and out
through ports 28. Fluid also passes up through
the tube 6 and pipe 4 as well as passing upwardly
around the cup packer 28, as shown in Figure 1.
. The ports 30 also permit cement to be pumped
into the well as shown in Fig. 2, as will be sub-
sequently described.

Operation

As shown in Figure 1, the parts are arranged
to lower the tool into the well. The shoulders 11
of the bayonet lock are engaged by the lugs {2,
the slips {3 are refracted, and the tool is now
lowered. Any fluid in the well can by-pass the
tool by moving upwardly through the ports 38
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and 28, thence through the ports 27 and out
through the ports 29, as shown by the arrows
in Pigure 1. Also, fluid can pass upwardly
through the tube 8, the pipe 5, and thence into
the drill pipe &, as shown by the arrows. Fluid
can also pass upwardly arcund.and past the con-
strained cup packing 20,

When the point in the well which is to be ce-
mented is reached, the lugs {2 are disengaged
from the shoulders 11 by rotating the pipe 4, and
the coupling 2 attached thereto, therehy mis-
aligning the lugs and shoulders to permit the
coupling 3 and its attached parts to slide longi-
tudinally. The drill pipe 4 is lowered slightly
and the sleeve 16 which is supported thereby on
shoulder 17 moves downwardly with respect to the
slip hanger 8. The taper on the lower end of
sleeve 16 engages the wedges 14 to set the slips
13 tightly against the casing. The relation of
parts is shown in Pigure 2. The ports 27 are now
between the packing 24 and 25 communicating
with ports 30, and the ports 28 are below the
packing 25, and are exposed.

Cement under pressure is how pumped down-
wardly through the drill pipe 4, and this cement
passes out through the ports 38, below the cup
packing 20, thus expanding this cup further
against the wall of the casing 1, and also pressing
the cup 20 upwardly which tends to press the
wedges (4 upwardly and further holds the slips
{3 in position. The cement continues to move
into the space below the cup packing 20, filling
this space and being forced outwardly under pres-
sure into the formation, all of which is usual and
well known in the art.

When a proper amount of cement has been de-
posited, it is necessary to hold a continuous pres-
sure on this cement while it is setting, and dur-
ing this period of time the tool is positioned as
shown in Figure 3. The tube 6 is pulled upwardly
until the ports 28 are between the packing 26 and
25, and these ports are thus sealed off. At the
same time, the ports 27 are raised above the pack-
ing 24 and, consequently, circulating mud or fluid
can be forced downwardly in the casing {, this
fluid then passes inwardly through the ports 289,
then through the ports 27, and upwardly through
the tube §, and thence through the drill pipe 4,
to the surface,

While the tool is thus left in the hole, that is;
holding a downward pressure on the cement, a
circulation of fluid can be maintained above the
cup packing 29, in the manner above described
and any excess cement can be washed back to
the top of the well to prevent the cementing of
the tool in the well casing. :

When it is desired to remove the tool from-the
well it is only necessary to pull up on the pipe 4
and ifs associated parts, coupling 2, pipe 5 and
tube 6. The shoulder {7 on pipe 5 engages the
stop 18 on sleeve i6, pulling the tapered lower
end of sleeve {8 upwardly out of contact with
the wedges {4 and releasing the slips 13 from en-
gagement with the well casing {. The upward
movement of the tube I8 with respect to the-slip
hangsr 9 (which is restrained from movement
by frictional engagement with the well casing ().
moves the discharge port 28 from the position
shown in Figure 3, between the packings 2§ and
26 to a position above packing 28. At the same
time port 27 in tube § is in open communication
with the ports 28, in the slip hanger 9. Thus
an open passags is provided around the cup pack~
ing 2% so that rapid withdrawal of the tool from
the well will net tend to “swab” the well,
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I claim:

1, An 011 well cementlng tool compnsing, an
elongated tubular mandrel adapted to be con-
nected at its upper end to a string of well pipe,
axially spaced upper and lower ports through the
wall of said mandre]l near the lower end there-
of, a tubular barrel surrounding said mandrel
and spaced therefrom throughout at least a por-
tion of its length and being slidable on said man-
drel, slips mounted in said barrel and project-
able laterally therefrom, said slips having their
inner faces inclined outwardly and downwardly,
wedge members mounted in said barrel and mov-
able radially therein, said wedge members hav-
ing their oufer faces inclined downwardly and
outwardly to mate with the inclined faces on the
backs of said slips and having their inner faces
inclined downwardly and inwardly, a tubular
sleeve surrounding said mandrel and slidably
supported thereon within said barrel and above
said wedge members, the lower end of said sleeve
being tapered downwardly and inwardly to mate
with the inclined faces on the backs of said
wedges, means on said barrel for frictionally en-
gaging a well casing, locking means between said
barrel and said mandrel preventing relative axial
movement thereof and releasable by relative ro-
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tation between said barrel and mandrel, whereby .

said sleeve can be lowered on said mandrel to
engage the wedge faces on said sleeve and on
wedge members to force the wedges and slips
cutwardly of said barrel, cup packing means
mounted near the lower end of said mandrel,
between said axially spaced ports and adapted
to engage the interior wall of a well casing in
sealing relation thereto, three axially spaced
packing elements in said barrel between said
barrel and mandrel adapted provide a slid-
able but fuid tight seal between said barrel and
mandrel, said packing elements being so spaced
with respect to the ports in said mandrel that
upon relative axial movement between said barrel
and mandrel the upper of said ports can move
from a first position above the uppermost of said
packing elements in open communication with
the well above said cup packing while the lower
port is in open communication with the well
below said cup packing, to a second position
wherein both the upper and lower ports are in
open communication with the well below said
cup packing, and to a third position wherein the
upper port is in open communication with the
~well above said cup packing while the lower port
is in closed position between the two lowermost
packing elements.

2. An oil well cementing tool comprising, an
elongated ftubular mandrel adapted to be con-
nected to the lower end of a string of well pipe,
upper and lower fluid circulating ports through
the wall of said mandrel near the lower end
thereof, a tubular barrel surrounding said man-
drel and slidably and rotatably supported there-
on, friction means associated with said barrel
and adapted to engage the interior wall of a well
casing, latch means for preventing relative axial
movement between said barrel and mandrel, said
latch means being releasable by rotation of said
mandrel with respect to said barrel, wedge slips
mounted in said barrel and movable laterally
thereof by relative axial movement of said man-
drel and barrel to engage a well casing to pre-
vent movement of the barrel with respect to the
well casing, cup packing means mounted on said
barrel and adapted to engage the wall of a well
gasing, upper and lower fluid circulating ports
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in barrel, respectively above and below said etp
packing, three axially spaced packing element in
said barrel adapted to slidably: seal between said
barrel and mandrel, the uppermost of said pack-
ing elements being adapted to prevent fluid fow
through said cup packing between said barrel
and mandrel, the intermediate and lower pack-
ing elements being adapted to prevent fluid Aow
through said mandrel below said cup. packing
when the lower mandrel port is between said in-
termediate and lower packing elements.

3. A well packer, including, a tubular mandrel
adapted to be connected to a string of well pipe,
a, tubular barrel surrounding said mandrel and
slidably supported thereby, friction means associ-
ated with said barrel and adapted to bear against
the wall of a well casing, wedge slips carried by
said barrel for anchoring said packer to the wall
of a well casing, means actuated by axial down-
ward movement of said barrel with respect to
said mandrel for expanding said slips, said slips
being releasable by upward movement of said
mandrel, a cup packing mounted on the lower
end of said barrel and facing downwardly, upper
and lower fluid discharge ports in said barrel
above and below said cup packing, respectively,
the lower end of said mandrel being closed and
extending slidably through said barrel and cup
packing, upper and lower fluid discharge ports
in said mandrel near the lower end thereof and
adapted to communicate with the respective dis-
charge ports in said barrel upon axial movement
of said mandrel, and axially spaced packing ele-
ments in the lower portion of said barrel in slid-
able sealing engagement between said barrel and
mandrel, including, an uppermost packing ele-
ment between the upper and lower ports in said
barrel, an intermediate packing element below
the lower port in said barrel, and a lowermost
packing element below said intermediate packing
element and spaced therefrom a distance suf-
ficient to close the lower port in said mandrel
when said port is between said lower packing ele-
ments.

4. In a retrievable squeeze tool for cementing
oil wells, means for attaching said squeeze tool to
a string of well pipe, including a tubular mandrel,
closed at its lower end and having upper and
lower fluid discharge ports near the lower end
thereof, a tubular barrel surrounding said man-
drel and slidably and rotatably supported there-
on, friction means associated with said barrel
and adapted to engage the interior wall of a well
casing to cause relative movement between said
barrel and mandrel when the mandrel is moved,

- wedge slips mounted in said barrel and adapted

for lateral movement with respect thereto to en-
gage the interior wall of a well casing to prevent
relative movement between said barrel and well
casing, wedge means associated with said barrel
and slips, whereby downward and upward move-
ment of said barrel with respect to said mandrel
will eause said slips to be expanded or retracted,
respectively, cup packing means mounted on said
barrel and adapied to engage the wall of a well
casing to prevent upward flow past said cup
packing, upper and lower fluid discharge ports
in said barrel above and below said cup
packing, respectively, and three axially spaced
packing elements in said barrel whereby relative
axial movement of mandrel and barrel permits
circulation through and around the tool, down-
wardly through the tool but not upwardly past
said cup packing, or upwardly above said cup
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packing while holding a pressure below the cup
packing.

5. An o¢il well .cementing tool comprising, an
elongated tubular mandrel, closed at :its lower
end and adapted to be connected $o the lower end
of a string of well pipe, upper -and lower fluid
cireulating ports through the wall of said man-
drel near one end thereof, a tubular barrel slid-
ably mounted on said mandrel and having upper
and lower fluid ecirculating ports extending
through the wall thereof, packing means.on said
barrel in fluid sealing relation between said bar-
rel and mandrel and between said upper and
lower ports therein and also helow the lowermost
port therein at two axially spaced positions means
on said barrel for frictionally engaging the in-
terior wall of a well casing whereby the mandrel
can be moved relative to the barrel to change
the relative positions of the fluid ports in the
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barrel and mandrel, and packing means normally
carried by said barrel between :the upper and
lower fluid ports in said barrel for sealing engage-
ment between said barrel and the interior wall of
the well casing, the interior passageway through
said fubular mandrel being thereby communi-
edable with either or both of the upper or lower
fluid ports in said barrel by relative movement
between said barrel and mandrel.
TURNER A. OWEN.
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