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United States Patent Office 3,010,518 
Patented Nov. 28, 1961 

3,010,518 
WELL PRESSURE CEMENTING TOOL 

Bili G. Harmon, Carmi, H., assignor to Engineered 
Grouting Service, Evansville, Ind., a partnership 

Filed Oct. 5, 1956, Ser. No. 614,100 
2 Clainias. (CI. 166—184) 

The present invention relates generally to the field of 
Well drilling equipment and more specifically to the equip 
ment used to pressure cement a casing in place. Particular 
utility of the invention results from its use in oil field 
operations, although other uses will be apparent to those 
skilled in the art. 

In completing a well or other earth boring which is 
intended to eventuate in a metal casing it is normally the 
practice to set the casing in cement. Where oil field 
operations are involved, it is particularly desirable to 
Inake Sure that the cementing seals the casing to the bor 
ing in a manner which will prevent water from leaking 
down the outside of the casing into the producing zone or 
to prevent other intrusions. Conventionally this result is 
often achieved by subjecting the casing cement to external 
pressure before it sets to squeeze the cement out into the 
earth adjacent the casing. The present invention relates 
to a tool for squeezing the cement around such a casing. 

In the event that a liner is to be set in the well, usually 
after an extension drilling, the liner may be set with a 
separate tool Such as that disclosed in copending applica 
tion 596,111 filed July 5, 1956, now United States Patent 
No. 2,913,052. It is highly desirable to accomplish the 
Squeeze work without removing the liner set tool and its 
associated string of production tubing from the well. 
Accordingly it is the general object of the present in 

vention to provide a squeezer which is efficient and effec 
tive in squeezing into position the cement around a casing, 
and more specifically which permits the setting and 
ºening of a liner without removing the tool from the 
ole. 
Another object of the invention is to provide a cement 

Squeezing tool which will squeeze from the bottorn of the 
hole upwardly to the highest zone of permeability. 

Still another object of the invention is to furnish a 
squeeze tool which may be readily washed out including a 
wash of all the packer elemens on the string. 

Further objects and advantages of the present invention 
will become apparent as the following description of one 
embodiment illustrating the invention is described, in 
which 
FIGURE 1 is a vertical section of a string of tools in a 

well illustrating the general environment and principal 
elements of the illustrative tool. 

FiG. 2 is an enlarged vertical section of the illustrative 
- tool showing the sliding valve arrangement. 

FIG. 3 is a vertical section of the tool shown in F.G. 1 
illustrating the construction of the packer elements and a 
portion of the by-pass. 

FIG. 4 is a vertical section diagrammatically illus 
trating the flow of fluid through the squeeze tool in nor 
mal circulating operation. 
FIG. 5 is a vertical section illustrating the squeeze tool 

at the time the cement is being squeezed from the bottom 
of the shoe. 

FIG. 6 is a transverse sectional view taken along sec 
tion line 6-6 of FIG. 4 illustrating the lower ports lead 
ing to the by-pass flow path. 

FIG. 7 is a transverse sectional view taken along section 
line 7-7 of FIG. 5 illustrating the sleeve valve and upper 
by-pass port relationship when the cement is being 
squeezed as illustrated in FIG. 5. 
As pointed out above, the pressure cement or "squeeze' 

tool contemplated by the present invention finds particu 
larly advantageous application in the setting of a liner in 
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conjunction with a liner set tool such as illustrated in co 
pending patent application 596,111 filed July 5, 1956, 
now United States Patent No. 2,913,052. The conjunc 
tive use of the liner set tool and a pressure cementing tool 
is illustrated in FIG. 1. In FIG. 1 it will be seen that a 
casing 10 has been set in cement 1, and subsequently a 
new hole 2 into which the liner 4 is to be set has been 
drilled. A liner support shoe i5 extends to the bottom ió 
of the hole. After the liner set tool (which includes the 
elements between the shoe 15 and the lowermost packer) 
has been released from the liner 4 and cement is pumped 
into the hole 12 it then becomes desirable to subject the 
liner cement to extensive pressure in order that the cement 
permeate water bearing zones to shut off any water which 
might drift down in the bottom of the hole 26. As 
pointed out above, it is particularly desirable to accorn 
plish this squeezing from the bottom of the hole and with 
out removing the string of equipment from the casing 10 
and liner 14. This result is achieved by employing the 
unique packer by-pass valve arrangement which is the 
heart of the present invention. 

Production tubing 8 runs generally the length of the 
hole. A pressure actuated tool support 19 is the first ele 
ment in the string of equipment. A sliding valve assembly 
29 which includes a valve sleeve 21 and drag spring 22 
is oriented on the production tubing 18 and normally 
positioned above the upper by-pass ports 24. A pair of 
one way annular sealing means comprising single acting 
packer elements 25, 26 are positioned below the upper 
by-pass port 24. The single acting packer elements serve 
to permit the flow of fluid down the outer annular path. 
28, but prevent the flow of fluid upwardly through the 
outer flow path 28. Therefore it becomes necessary to 
by-pass the single acting packers 25, 25 if flow down the 
inner flow path 29 and up the outer flow path 28 is de 
sired. 

Such a by-pass around the packer elements is provided 
by means of an intermediate flow path 38 provided be 
tween the lower by-pass ports 31 and the upper by-pass 
ports 24. 
When it comes time to squeeze or subject the liner 

cement to pressure from the bottom of the hole, it then 
becomes desirable to shut off the intermediate flow path 
38 so that the single acting packer 25, 26 will block the 
upward flow of fluid through the outer flow path 28 
thereby permitting the operator at the well head to in 
crease the pressure through the inner flow path 29 and 
pressurize the cement surrounding the liner 14. The 
unique construction which achieves this result will be 
more fully appreciated as the fluid flow in the two posi 
tions shown in FIGS. 4 and 5 are outlined. As will be 
seen in FIG. 4 fluid is fowing downwardly through the 
central conduit or production tubing 18 and enters into 
an inner conduit 32 providing a continuation of the inner 
flow path 29 which extends to the shoe i5 and ou 
through the bottom of the hole 16. The inner conduit 
32 is provided with an enlarged head 34 and peripheral 
O-rings 35 which provide a seal against the inner face 36 
of the production tubing. The outer diameter of the 
inner conduit 32 is less than the inner diameter of the 
production tubing 18 thereby defining an intermediate 
flow path 38. The intermediate flow path is connected 
by means of lower ports 31 to the outer flow path 28 
beneath the lower single acting packer element 26. The 
upper by-pass ports 24 similarly connect the intermediate 
flow path 38 with the outer flow path 28. As will be 
seen from the arrows diagramming the flow, fluid flows 
downwardly through the inner flow path 29 to the bottom 
of the hole, thereafter it flows upwardly through the 
outer flow path 28 until blocked by the single acting 
packers 25, 26. At this point the fluid flows through 
the lower by-pass ports 3 into the intermediate flow 




