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WELL CEMENTER OR THE LIKE
John_ Louis Sexton, Punxsutawney, Pa., assignor of one-
third to William C. Hurtt, Pittsburgh, Pa., and one-
third to Paul M. Hankison, Canonshurg, Pa.
Filed May 11, 1959, Ser. No. 812,260
9 Chaims. (Cl. 166—151)

This invention relates to a well cementer or the like
to be interposed in a well casing string, generally at or
near the bottom thereof, More particularly, this inven-
tion pertains to such a device which will permit cementing
or other treatment around the casing, to be performed
in a well after the casing string has been run and without
blocking any hydrocarbon fluids, water, or other fluids, ris-
ing within the casing,

In the dry drilling especially of certain natural gas,
gas and other hydrocarbon fluid and some water wells, as
a rule it is often not desirsble to drill directly into the
production horizon because of the high rock pressure
which one may expect to encounter, capable in some
cases of blowing the drilling tools eiitirely out of the well
or of jamming them in the well. Where such is the case,
it is common practice to stop drilling short of the anticij-
pated production herizon and run in the casing string so
that it may be cemented in place before the remainder
of the drilling is performed. However, that practice may
result in unnecessary delay and expense if there has been
some miscalculation as to the location of the production
horizon. On the other hand, when drilling is conducted
100 close to such production, some hydrocarbon and/or
other fluids may rise in the well and interfere with the
cementing of a casing string after it has been run in and
landed because of the difficulty or impossibility of getting
the cement to set when it is being disturbed or agitated
by the passage of hydrocarbon fluids therethrough. Fur-
ther, such cementing practice heretofore usually has in-
volved using the whole of the interior of the casing for
cement to be forced downwardly by hydraulic pressure
of water above a separator, Such an operation required
a lot of cement and was messy and left the water inside
the casing to be subsequently removed.

The device of the invention can be attached as a normal
part of a casing string and utilized in conjunction with
a packer, for example, to direct any flow of hydrocarbon
fluids or water into the interior of the casing and away
from the annulus between the outside of the casing and
the side wall of the well bore. Thus, those fluids will
rise inside the casing and pass through the device while
at the same time a tubing connection is made with the
device after the casing has landed so that the outside of
the casing may be cemented in and such cement allowed
to properly set and cure. In this way, a driller looking
for natural gas, for example, can continue his drilling until
he has a satisfactory “show” to indjcate the nearness of
the production horizon with the assurance that he may
then quickly and conveniently place his casing string
and cement it so that the production he does obtain when
he does the final drilling will rise in the casing through
the well head and meters and pass to the feeder and
collecting lines for distribution, or other disposition. In
other areas, it may be desirable to drill into the antici-
pated production horizon before undertaking the labor
and expense of casing the well. This would be advisable
and desirable generally only where the operator could
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anticipate relatively small initial flows of gas, oil or other
fluids.

Other objects, features and advantages will be apparent
from the following description and the accompanying
drawings, which are illustrative only, in which

FIGURE 1 is a view partly in section illustrating the
bottom of a well bore and of a casing string in which
one embodiment of this invention is being’ employed for
a cementing operation;

FIGURE 2 is a view
line II1I of FIGURE 1;

FIGURE 3 is a view in section taken along line III—III
of FIGURE 1, and

FIGURE 4 is a schematic view partly in vertical sec-
tion of a modified embodiment of this invention.

Referring to the drawings, a well bore 10 has been
drilled in a likely location, let it be assumed, into a posi-
tion just short of but adjacent a production horizon, or into
the horizon itself, and that hydrocarbon fluids are present
in bore 10. In the illustration, the driller has removed
the drilling tools and run in his casing string comprising
lengths of casing 11, a cementer embodiment 15 of this
invention, a packer 12, a perforated collector 13 and a
shoe 14, all connected in end-to-end relation by the usually
threaded joints provided thereon. Thus, cementer 15 is
interposed in such string and shown as having a female
casing thread 16 at one end and a male casing thread 17
at the other end for such joinder. In that embodiment
15, the fabrication thereof may be facilitated by making
the device in a number of parts and assembling them, or
the device may be constructed in other ways.

As shown, an outer case 18 having the outside diam-
eter and wall strength of regular casing 11 may be uti-
lized as the outer or case portion of cementer 15. The
interior of case 18 may be shouldered at 19 for the
seating thereon of a snugly fitted or préss fitted body
portion 20. Case 18 is provided with a plurality of hori-
Zontal ports 21, one set of which is in vertical alignment
on one side and another set of which is in vertical align-
ment on the opposite side of said case. Such ports have
their respective outer edges 22 flared outwardly and
finished off flush with the exterior of case 18. Normally,
such ports 21 are closed by snugly fitting caps 23 until
those caps are displaced outwardly by a sufficient pres-
sure exerted within the inside of body 20.

Body 20, comprising the inner portion of cementer 15,
is a vertically positioned member baving a central cavity
24 opening upwardly and a relatively thick wall 25, the
exterior of which is machined to fit tightly against the
inside of case 18 with the bottom of member 20 engaging
the shoulder 19. Body 20 is provided with sets of hori-
zontal openings 26 in alignment with the respective ports
21 and the inner ends of those openings may each be
intersected by a retainer slot 27 to hold a snap clip 28.
Each clip 28 passes through an eye at one end of a re-
tainer spring 29 and the eye at the other end is engaged
by a lug 30 on the inside of the ‘respective caps 23, to
bold the caps 23 in normally closed position,

A plurality of circumferentially spaced vertical pass-
ages 31 are provided in the wall 25 between the open-
ings 26 and are sufficient in area to accommodate all
the hydrocarbon fluids flowing into the interior of the
casing string through the perforated pipe 13 after the
packer 12 has been expanded, Such expansion of a
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packer may be accomplished by lelting the strmg down
to rest on the shoe 14, or by rotating the casing some-
what, or otherwise, to cause the expansion of the packer
until it seals against the wall of bore 10 as illustrated
in FIGURE 1. In that way, such hydrocarbon fluids
will not pass upwardly through bore 10 around the
outside of the casing string and hence will not disturb
the placmg and setting of cement 32 used to-cement the
string in place

An opening 33 may be provided and threaded in the
bottom .34 of body 20 to accommodate a closure plug
38 therein in connection with the fabrication of such
device. As shown, plug 35 threadably engages and sup-
ports circumferentially spaced vertical vods 36 which act
in cavity 24 as a cage for a check valve spring 37, the up-
per end of which presses a check valve 38 into normally
closed position against its seat. Hence, flow cannot
‘occur in an upward direction through cavxty 24.

The upper portion of body 20 comprlses a cylindrical
flange 39 with a narrower vertical opening 40 there-
through forming a portion of the cavity. For ease of
construction, the flange 39 in the embodiment of FIG-
URES 1 to 3 has beeh made as a separate piece and
threadably fixed to the remainder of body 20 as shown.
The lower edge of the narrower opening 40 is finished
to provide a downwardly facing valve seat 41 to coact
with check valve 38. The outside of flange 39 is
provided with a left-hand thread 42 for quick engage-
ment and disengagement thereof by a corresponding
female threaded portion of a removable connector 43
used when the device 15 is to be operated. Such con-
nector 43 is normally attached to the lower end of a
strmg of tubing 44 through which cement or other mate-
‘rial is passed after coupling is effected between body 20
‘and connector 43, By making such a connection in the
form .of a left-hand thread, the disconnection thereof in
‘the. course of which more resistance tends to be en-
countered can be effected because such disconnection
tends to tighten the nght hand threaded joint between
the fengths of tubing in tube string 44 and between such
tubmg string and the connector 43.

In operation, after well bore 10 has been drilled and
the drilling tools removed, a casing string is lowered into
the. well bore with a cementer of this invention inter-
))osed therein at whatever location is desired for the
part;cular purpose to be achieved. At that time, there is
10 gubmg 44 or connector 43 in the casing. Upon land-
mg of the casing at the bottom of the hole and release
of jhe lowermg rig, the packer 12 becomes or is ex-
_panded eﬁectlve]y sealing the annulus between the
‘outside of the casing and the sides of the well bore above
the packer agamst intrusion by bottom hole fluids which,
if ‘present, can rise inside the casing asceudmg through
‘the vertical passage 31. When everything is otherwise in
teadiness for ‘cementing, a tubing string ¥4 with a con-
nector 43 is lowered and rotated counterclockwise when
viewed in plan to effect a ready engagement between
conhector 43 -and the threaded portion 42 of body 20
'for rapid relatively tight coupling. As soon as the con-
tiection so made is Sufficiently tight to enable material
10 be supplied through the interior of the tubing 44
under sufficient pressure, it will open check valve 38 and
the ‘cdps 23, thereby allowing the material to be forced
‘ot info the annulus above packer 12 surrounding the
outside of the lower end of the casing string as illus-
trated in FIGURE 1.

In some cases, it may be desirable in starting a cement-
ing ‘operation, to circulate first water or a heavier liquid
down through the tubmg 44 and the interior of cementer
15 before the cement slurry is introduced into the top
of tubmg 44, In that way, when the water or other
hquid appears at the well head exterior of the casing
striig, or the operator is otherwise satisfied that circula-
tion has been accomplished, it will indicate that there
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is no impediment to the commencement of a successful
cementing operation.

The cemenlmg itself occurs when a mixture of cement
and waler is pumped down through the tubing 44,
When enough of the cement sturry has been introduced
into the top of the tubing, a chaser plug 45 is inserted
in the tubing string on the {op thereof and forced down-
wardly 1hercupon by water pressure until the movement
of the plug is stopped by a crosspin 46 preferably in
the lowest seclion of tubing 44. In that way, a pre-
determined quantity of cement, sufficient to do the
job, may be substantially entirely introduced into the
annulus between the outside of casing 11 and the wall
of bore 10 above packer 12 to provide a clean, economical
operation. In addition, the arrest of the downward mo-
tion of plug 45 by crosspin 46 will seal the bottom of
the tubing and hold water therein during disconnection
and lifting of the tubing siring with the water therein
so that such water does not thereafter ‘have to be bailed
out of the inside of casing 11.

Upon completion of the foregoing, a rotation of tubing
44 and connector 43 in a clockwise direction will detach
them from body 20 and permit the tubing and connec-
tor to be lifted out of the casing, whereupon as the
lengths of tubing are separated above ground the water
will drain therefrom readymg it for further cementmg
service. As for the cement in place around the casing,
such will set and harden properly as a consequence of the
freedom therefrom of well bottom fluids in any det-
rimeéntal quantity. With the tubing and connector re-
moved, a further drill can be inserted inside the casmg
to drill through the body to provide a full-line opening
within the case portion 18. Presumably, case portion 18
might be made of the same steel composition as that
used for the casing lengths 11 while body portion 20
might be made of a softer material such as cast iron or
other metal readily destroyable by a further drilling oper-
ation after the cementing operation as aforesaid has
been completed and the cement has set. Such drill may
be used to remove body 20, or used, if necessary or de-
sirable, both to do that and to continue on down through
the members 12, 13 and 14 to penetrate into a desired
lower level in the earth formation. As the drill destroys
body 20 in the course of its removal, the springs 29 will
likewise be destroyed. As a consequence, the person
drilling the well will koow if the cement has hardened
because if it has not, the caps 23 will move away from
their respective ports and admit plasnc cement to the
interior of case 18 and of the casing string; this in
turn will interfere with or interrupt the flow of hydro-
'carbon fluids upward through the casing. Thus, the
caps 23 act to keep foreign matter out of the interior of
body 20 during the descent and placement of the casing
11 and cementer 15; open as cement is forced into the
annulus around the cémenter and casing; and normally
Teclose under the pull of the springs 29 to remain in that
position as the cement sets and hardens in the course
of a normal satisfactory cementmg operation utilizing
an embodiment and the cementing system of this in-
vention,

A modified embodiment of a device of this invention
is illiistrated in FIGURE 4 and parts thereof correspond-
ing generally in construction and funotlonmg to those
of the prior described embodiment are provided with the
same reference numerals with the addition of a prime
accent thereto, respectively. In that meodified embodi-
ment, no cage in the form of rods 36 is utilized and
the check valve 38’ itself is illustrated in the form of a
ball which will seat on the inner corners 41’ of a down-
wardly facing shoulder 50 in the upper portion of body
20’. Further, cylindrical flange 39’ may be made integral
with the remainder of body 20’ with the bore 90’ thereof
provided with upwardly facing shoulders 51 and 52 to
act as seats for an axially movable connector 43', said
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bore 40" being progressively widened somewhat adjacent
the top thereof to provide a relatively good fit for the
lower end 53 of connector 43’, Annular recesses 54 are
provided in part 53 for sealing O-rings, further sealing
being effected, for example, by the seating of down-
wardly facing shoulder 55 of connector 43’ against up-
wardly facing shoulder 52 of flange 39", A slidable guide
56 consisting of four vertically extending, circumferen-
tially spaced runners, each with a vertically convex
face 57 may be fastened around the exterior of connec-
tor 43", The overall span of the runners of guide 56
and the transverse spacing thereof are sufficient to guide
the descent of the tubing string 44’ inside the casing
string without obstructing such descent, or the upward
flow of any well fluids, and at the same time to steer
lower end 53 into the ‘opening therefor in flange 39’
until it is in place and the tubing string can be let down
to rest on member 20°’. Thereupon, the initiation and
carrying out of a cementing operation may be performed
as in the case of the other embodiment of this invention
previously described. When that operation is completed,
tubing string 44’ and connector 39’ with its guide 56
are simply removed by axial lifting thereof away from
device 15’, following which the body portion 20’ is
preferably removed as by further drilling described
above,

Although the illustrated embodiments have been dis-
closed in connection with a cementing operation, such
devices may be utilized for other purposes in well casing
strings or the like, such as the supplying of formation
stabilizing compounds or other materials to the well
bore annulus outside of a casing. In some situations,
also, the device may be utilized without requiring caps
on the transverse body openings and case ports. And, the
devices of this invention may be utilized without
packers as in cases where the shoe member of the casing
string is tight against the bottom or ledge on which the
string lands when the casing is run. Still further, var-
ious changes may be made in details of the illustrated
embodiments, or other embodiments provided, without
departing from the spirit of my invention or the scope
of the appended claims.

I claim:

1. A well cementer adapted to be a part of a well cas-
ing string in a position above a packer or the like and
well fluid intake means therebeneath leading into the in-
terior of said well casing string below said cementer,
comprising, in combination, a tubular case threaded at at
least its upper end for placement in and with a well cas-
ing string or the like, a plurality of laterally opening ports
extending through said case, said ports being in angularly
spaced arrangement, caps to close said ports without pro-
jecting beyond the outside of said case, a body portion in
said case extending across the inside thereof having a
central cavity opening upwardly and a plurality of lat-
erally extending openings extending from said cavity in
alignment with said ports, said body portion being dis-
integratable in situ, resilient retainers to keep said caps in
closed position operable under the pressure of a cement-
ing operation, a plurality of circumferentially spaced gen-
erally vertical passages for hydrocarbon fluids extending
through said body portion spaced from said laterally ex-
tending openings, said cavity having a generally down-
wardly facing valve seat, a check valve to close said cavity
against flow upwardly through and out of said cavity,
and coupling means connected to said body portion for
ready attachment of a tube thereto through which cement
or other material may be pumped under pressure fo the
outside of said case via said cavity and ports.

2. A well cementer as set forth in claim 1, in which
said coupling means are shaped for coupling engagement
by a connector at the lower end of said tube.

3. A well cementer adapted to be a part of a well casing
string in a position above a packer or the like and well
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fluid intake means therebeneath leading into the interior
of said well casing string below said cementer, compris-
ing, in combination, a circular case threaded at at least
its upper end for placement in and with a well casing
string or the like of about the same outside diameter, at
least a pair of sets of generally horizontal ports extend-
ing through said case in diametrically opposite arrange-
ment with the ports in each set generally vertically
aligned, the outer edges of said ports being flared and ter-
minating flush with the outside of said case, outwardly
operable caps to close said ports flush with the outside
of said case, a vertical cylindrical body in snug fitting
relation to the inside of said case having a central cavity
opening upwardly and a wall surrounding said cavity, said
body further having at least a pair of horizontal openings
respectively in alignment with said sets of horizontal
ports, said body still further being disintegratable in situ
by a drilling bit or the like, spring retainers in said open-
ings to keep said caps in closed position operable under
the pressure of a cementing operation, a plurality of cir-
cumferentially spaced drilled or cored vertical passages
for hydrocarbon fluids through said body spaced from
said horizontal openings, said cavity having a downwardly
facing internal shoulder around an upper part thereof
forming a valve seat, a ball check valve to close said
cavity against flow upwardly through and out of said
cavity, a spring to keep said ball check valve against said
seat in normally closed position, and coupling means at
the upper end of said body for the relatively quick at-
tachment and detachment of a tube thereto through which
cement or other material may be pumped under pressure
to the outside of said case via said cavity and ports.

4. A well cementer as set forth in claim 3, in which
the bottom of said body is provided with a removable
plug to provide access to said cavity and check valve.

5. A well cementer adapted to be a part of a well cas-
ing string in a position above a packer or the like and
well fluid intake means therebeneath leading into the
interior of said well casing string below said cementer,
comprising, in combination, a tubular case connectable
at at least its upper end to a well casing string or the
like, a plurality of horizontal ports through said case in
angularly spaced relation, caps to close said ports from
the outside without projecting beyond the outside of said
case, a vertical body portion comprising the inside of said
case having a central cavity opening upwardly, said body
portion further having lateral openings from said cavity
to said ports, extensible retainers inwardly of said caps
to keep said caps in normally closed position except when
opened under pressure of a cementing operation, a plu-
rality of angularly spaced vertical passages for hydro-
carbon fluids spaced outwardly of said cavity and angu-
larly from said lateral openings, said passages being
formed in said body portion, an internal valve seat in said
cavity around an upper part thereof, and means at the
upper portion of said cementer within said case for ready
coupling of a tube thereto through which cement or other
material may be supplied to the outside of said case via
said cavity and ports.

6. A well cementer as set forth in claim 5, having a
check valve in said cavity to coact with said seat and
close said cavity against flow upwardly out of said cavity,
and a compressible means to keep said check valve in
normally closed position.

7. A well cementer as set forth in clajm 5, in which
said body portion is provided with an upwardly extend-
ing cylindrical flange, said flange having an annular shoul-
der facing upwardly, and there is a hollow cylindrical
connector for the lower end of said tube for insertion in
said flange and direct metal-to-metal seating upon said
shoulder, said connector further having peripheral means
to seal against the inside of said flange.

8. A well cementer as set forth in claim 7, in which
there is an external guide connected to said connector
to facilitate said coupling.
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9, A device as set forth in claim S including, in com- jacent the 'bottom of said tube, said 'pll{g being compres-
bination therewith, said tube, means at the lower end of sible sufficiently to substantially seal said tube.
said tube for said ready coupling, a relatively close-fit- References Cited in the file of this patent
ting cyhndrx(fal chaserl plug adapted to be pla(x'ad ggam_st . UNITED STATES PATENTS
the last portion of said cement or other material in said 9 2 071 390 Crowell Feb. 23. 1937
tube and to sl;lde. downvyaln;ly runderd;:res;ure to -for.ce said 21173:0.34 Armentrout et al, . Sept. 12’, 1939
cement or other material downwardly through said tube 2,187,275 McLennan - oo Tan. 16, 1940

and through said body and case portions, and means to 2,249,511 Westall July 15, 1941
arrest the extent of downward movement of said plug ad- 2,931,379 Haydin e Apr. 5, 1960
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