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Filed Dec. 5, 1960, Ser. No. 73,801 
1 Claim. (Cl. 166-162) 

This invention relates generally to well w'orkover 
operations, and more particularly to wire line apparatus 
‘for squeezing a liquid through perforations in a pipe 
stning cemented in a borehole in the earth. 

In connection with well completion operations, it customary to cement either a casing string or one or 

more production pipe strings (?ow tubings) to the sides 
of a borehole that penetrates one or more productive 
earth formations. The purpose of the cementing opera 
tion is to prevent ?uid migration between production 
zones when two or more zones are to be produced 
through the same borehole or between the uppermost 
production zone and fresh water sands penetrated by the 
borehole. For any of a number of reasons there may 
be an imperfect bond between the cement and the sides 
of the borehole. For example, the mud or ?lter cake 
may have been imperfectly removed before the cement 
ing operation so that earth formation ?uids migrating 
to the well bore during production could at least partially 
wash away the ?lter cake. When it is suspected that 
voids exist between the cement and the slides of the bore 
hole, it is customary to place a bridging plug in the pipe 
string, to perforate the pipe string and the surrounding 
cement above the bridging plug, and to squeeze a quan 
tity of a ?uid cement-itious mixture, such as a cement 
slurry or a ?uid plastic, through the new perforations. 
The ?uid cementitious mixture remaining in the bore of 
the pipe string then may be circulated out by means of 
a tubing stning lowered within the pipe string. A similar 
operation may be conducted to seal off perforations to 
a formation that has been depleted preparatory to reper 
forating for the purpose of producing another formation. 
On other occasions it may be desirable to squeeze other 

types of liquids through perforations in a pipe string. 
Examples of such liquids are acids, plastic sand 
consolidating liquids, and surface-active agents. 

There are circumstances when it is undesirable to cir 
culate out liquids remaining in a pipe string after a work 
over or maintenance operation. It then becomes desir 
able to lower the liquid into the well on a wire line tool, 
to squeeze the liquid through perforations in the pipe 
string, and to remove the excess liquid from the pipe 
string along with the wire line tool. 

In accordance with one aspect of the invention, there 
is provided a housing ‘for lowering a quantity of ?uid 
into a well, comprising an upper member and a lower 
member telescopingly connected together so as to be 
adapted for Limited telescoping movement between a 
most telescoped position and a least telescoped position. 
Ports in the members are adapted to come into align 
ment when the members are in one of the positions 
thereof to permit passage of ?uid therethrough. Sealing 
means are provided between the members to isolate the 
ports when the members are in the other position thereof. 
Annular packer means above and below the ports are 
provided to seal a portion of the annulus between the 
housing members and the walls of the well pipe so that 
the perforations in the well pipe can be isolated from 
the well bore. The packers are adapted to be expanded 
into sealing engagement with the pipe string walls when 
the apparatus is at the level of the perforations. 'Ilhe 
upper portion of the housing is in ?uid communication 
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with the upper part of the well bore so that, when the 
ports are brought into alignment, ?uid in the housing can 
be hydraulically forced through the ports into the annulus 
between the housing and the pipe string and into the 
perforations. Picking up on the apparatus with a wire 
line closes the ports so that the apparatus can be retrieved 

- from the well along with the ?uid that remains therein. 

10 

Objects and features of the invention not evident from 
the above discussion will become apparent upon consid 
eration of the following description thereof when taken 
in connection with the accompanying drawings, wherein: 

FIG. 1 is an elevational view of a well installation 
' showing an embodiment of the invention being lowered 

15 
to the depth of well pipe perforations through which 
cement is to be squeezed; and 
FIGS. 2 and 3 are cross-sectional views of an embodi 

‘ ment of the invention illustrating the two operative posi 
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tions thereof. 
In FIG. 1 there is shown a well installation including 

a pipe string 3‘ which may be either a casing string or a 
production pipe string cemented to the walls of bore— 
hole 1 in accordance with so-called “tubingless” com 
pletion techniques. The borehole 1 penetrates an earth 
format-ion 17. Perforations 19 are shown as penetrating 
the pipe string 3‘, the cement sheath 2, and as extending 
into the earth formation 17. It will be assumed that 
for some reason it is desirable to squeeze a ?uid,‘ such as 
a cement slurry, into the perforations. 
An apparatus 15, constructed in accordance with the 

teachings of the invention, is shown as being lowered into 
the well by lowering apparatus including a running tool 
13, cable type jars 11, a stem 9, a wire line socket 7, and 
a wire line 5. The lowering apparatus may be of the type 
illustrated on page 4354 of the'Composite Catalog of Oil 
Field Equipment and Services, 24th Revision (1960). 
For purposes which will become apparent below, a collar 
stop 31 is shown as having been set in a collar recess 
32 in the pipe string. The collar stop is illustrated in FIG. 
1 as being integral with the apparatus 15. However, the 
collar stop may be separate from the apparatus 15. The 
illustrated construction is preferred inasmuch as only one 
wire line trip is needed to perform the squeezing opera 
tion instead of the two wire line trips required if the 
collar stop was separate from the apparatus 15. The col 
lar stop may be of the type illustrated at page 3969 of 
the Composite Catalog of Oil Field Equipment and 
Services, 23rd Revision (1958). 
The apparatus 15 is illustrated in greater detail in FIGS. 

2 and 3. The apparatus comprises an upper housing 
member 46 and a lower housing member 50 connected 
together so as to be adapted for limited telescoping move 
ment between the least telescoped position shown in FIG. 
2 and the most telescoped position shown in FIG. 3. In 
the least telescoped position the lower housing member 
50 is adapted to hang from an annular, inwardly extend 
ing ?ange 49 on upper housing member 46 by means of 
the annular ?ange 48 at the upper end of lower housing 
member 50. A shear pin 47 extends into ?ange 48 from 
upper housing member 46 to hold the housing members ' 
in their least telescoped position while the apparatus is 
being run into the well. 
A cap member 37 having a ?shing neck 33‘ is con 

nected to the upper end of upper housing member 46 by 
means of a packer member 43‘ which is ?angedly con 
nected to the upper housing member 46 at its lower end. 
At the upper extremity of upper housing member 46 there 
is provided a number of downwardly facing annular ser- _ 
rations 39. A shear pin 41 extends through the cap mem~ - 
ber 37 and engages the serrations to hold the cap member 
and the upper housing member 46 in the relative position 
shown in FIG. 2. A port 35 provides ?uid communica 
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tion between the interior of the cap member and the upper 
portion of the borehole above the apparatus 15. The 
prongs of the running tool 13 are shown as engaging the 
?shing neck 33. 
The collar stop 31 is illustrated in FIGS. 2 and 3 as 

being connected to the apparatus 15 through a coupling 
apparatus comprising a collar stop extension 67 and a 
coupling member 65 adapted to extend into the interior 
of the lower end of lower housing member 50. The cou 
pling member 65 is provided with downwardly facing 
serrations 61 and is ?angedly connected to the lower end 
of an annular packer member 63. The annular packer 
member 63 may be formed of rubber or rubber-like ma 
terial, and is ?angedly connected at its upper end to the 
lower end of lower housing member 50. A shear pin 59 
extends through the lower housing member 50 to engage 
the serrations 61 and to hold the coupling member 65 
against downward movement. 

‘It is manifest that shear pins 41 and 59 are designed so 
as not to shear under the force imposed thereon by packer 
members 43 and 63 acting alone in the packing position 
thereof. Y 

The apparatus 15 is illustrated in FIGS. 2 and 3 as hav 
ing ‘been run into the well so that packer members 43 
and 63 are respectively above and below the perforations 
19 so as to straddle the perforated zone. With the collar 
stop set in a collar recess 32, downward jarring with 
jars 11 initially will force lower housing member 50 down 
wardly relative to coupling member 65 to expand annular 
packer member 63 into engagement with the inner wall 
of the pipe string 3, and will force cap member 37 down 
wardly relative to upper housing member 46 so as to ex 
pand packer member 43 into engagement with the inner 
wall of the pipe string 3. This will isolate the portion of 
the annulus between the packer members 43 and 63 and 
around the upper and lower housing members from ?uid 
communication with the well bore. Further downward 
jarring will shear the shear pin 47 and will force the upper 
housing member 46 downwardly to its most telescoped 
position relative to lower housing member 50, as is shown 
in FIG. 3. This will bring the ports 51 and 55 into align 
ment. Hydraulic pressure exerted through port 35 Will 
force the ?uid cement 45 out through the ports 51 and 55 
into the annulus between the packer members 43 and 63 
and around the housing members 46 and 50 into the perfo 
rations 19. After the squeezing operation has been per 
formed, upward jarring with jars 11 will supplement the 
force of packer members 43 and 63 sufficiently to shear 
the shear pins 41 and 59 to permit the packer members 
to resume the position shown in FIG. 2. 
From the above discussion it will become apparent that 

the invention is advantageous in that there is eliminated 
the necessity for providing a tubing to circulate cement 
out of a pipe string after a squeeze-cementing operation. 
Furthermore, practically all of the cement remaining in 
the pipe string after the squeezing operation is retrieved 
from the pipe string. Little if any cement will be left 
adhering to the walls of the pipe string. The apparatus 
is simple and virtually fool-proof, and may be used re 
peatedly for successive operations. 
The invention is not necessarily to be restricted to the 

speci?c structural details or arrangement of parts herein 
set forth, as various modi?cations may be effected with 
out departing from the spirit and scope of the invention. 
The invention having been completely described, what 

is claimed is: 
For use in a well comprising at least one pipe string 

disposed in a borehole, cemented to the sides of the bore 
hole and perforated to open ?uid communication to a 
productive earth formation, apparatus for squeeze-cement 
ing through the perforations comprising: 
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4 
an elongated container for cementitious ?uid includ 

ing an elongated upper member and ‘a lower mem 
ber in telescoping relationship; 

a ?rst port in said upper member near the lower end 
thereof and a second port in said lower member, 
said ?rst and second ports being adapted to be 
brought into alignment when said telescoping mem 
bers are substantially in their most telescoped posi 
tion; 

stop means on said telescoping members de?ning the 
limits of the telescoping relationship thereof; 

anchoring means adapted to be set at a predetermined 
'level in the pipe string to prevent further downward 
movement thereof; , 

annular packer means connecting said anchor means 
and said lower telescoping member so as to permit 
limited relative movement therebetween, said an 
nular packer means being adapted to be laterally 
expanded into sealing engagement with the inner 
wall of the pipe string ‘by setting down of said lower 
member on said stop means to hold ?uid between 
said container ‘and the inner wall of the pipe string, 
said annular packer means being of normal lateral di 
ameter less than the diameter ‘of the pipe string to 
permit ?uid passage therearound; 

said anchoring means terminating at its upper end in 
a downwardly facing serrated section; 

shear pin means connected to said lower telescoping 
member ‘and engaging said serrations constructed 
and arranged to hold said anchoring means against 
downward movement relative to said lower telescop 
ing member under pressure exerted by said annular 
packer means; 

a cap member extending over the upper end of said 
upper telescoping member, having a passageway 
therein for providing ?uid communication between 
the upper portion of the pipe string and the interior 
of the container whereby hydraulic pressure may be 
exerted on ?uid in the container to force the fluid 
through said ?rst and second ports, up the annulus 
between the container and the pipe string, and into 
the perforations through the pipe string; 

an annular upper packer member connecting said cap 
member to said upper telescoping member, con 
structed and arranged to expand against the walls of 
said pipe responsive to downward force exerted on 
said cap member; 

said upper telescoping member terminating at its upper 
end in a downwardly facing serrated section; 

_ second shear pin means connected to said cap member 
and engaging said serrations in said upper telescoping 
member, constructed and arranged to hold said 
upper telescoping member against downward move 
ment relative to said cap member under pressure 
exerted by said annular packer means acting alone; 

said cap member including a ?shing neck adapted to be 
connected to a wire line retrieving tool. 
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