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FORCE FIT INFLATABLE PACKER CLAMP 

RELATED APPLICATIONS 

This application is related to application Ser. No. 
367,602, ?led June 6, 1973, and to application Ser. No. 
430,326, filed Jan. 2, 1974. 

BACKGROUND OF THE INVENTION 

This invention relates to an inflatable packer for use 
in wells and, more particularly, this invention relates to 
a force fit clamp which provides a disconnectable 
clamping means for connecting a resilient in?atable 
sleeve element of an in?atable packer to an inner tubu 
lar section of the packer to make for ease of assembly 
and disassembly of the packer under field conditions. 
As is well known in the art in?atable packers have 

many uses in well operations. There have been, of 
course, many different embodiments of in?atable pack 
ers known and used heretofore. An in?atable packer 
generally includes an inner tubing section and a resil 
ient element carried by the tubing section for sealing 
engagement with a well wall, casing or liner. Hereto 
fore, in?atable packers have been rather complex, ex 
pensive pieces of apparatus which were not readily 
adaptable to low cost repetitive ?eld operations. One 
exception, however, is an in?atable packer disclosed in 
my copending application Ser. No. 367,602. The pres 
ent invention is also directed to providing a low cost 
field dressable in?atable packer for use in wells. 

BRIEF DESCRIPTION OF THE INVENTION 

The present invention is directed to a ?eld dressable 
in?atable packer. An elongated resilient sleeve mem 
ber is positioned over a tubing section. Force fit clamp 
ing means are provided to disconnectably connect the 
ends of the resilient member in ?uid-tight relationship 
to the tubing section. Means are provided to in?ate the 
resilient member to cause it to expand. 
The clamping means of the present invention discon 

nectably connect at least one end of the resilient sleeve 
member to the tubing section in ?uid-tight relationship 
therewith. A mandrel section having a central opening 
to slideably receive the tubing resilient member is pro 
vided with serrations on the outside of one end for en 
gagement inside the resilient member. A force ?t sleeve 
having inner annularly extending protuberances force 
fits over the mandrel section and is adapted to engage 
against the outside of the end of the resilient sleeve 
member. As the collar is forced down on the resilient 
member, the member is compressed between the out 
side of the mandrel section and the inside of the force 
fit sleeve. The resilient sleeve member is thus discon 
nectably connected between the mandrel section and 
the member force fit sleeve. Means are provided to 
maintain the sleeve and the mandrel section in position 
with respect to the tubing section to provide a suitable 
in?atable packer for field use. 

OBJECTS OF THE INVENTION 

The principal object of the present invention is to 
provide a ?eld dressable in?atable packer which in 
cludes a resilient sleeve disconnectably connected to a 
tubing section by means of a force ?t clamp means. 
Further objects and advantages of the present inven 
tion will become apparent from the following detailed 
description read in light of the drawing which is a part 
of this specification. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an elevation view with portions broken away 
for clarity of presentation and illustrates the lower por 
tion of apparatus assembled in accordance with the 
present invention; _ 

FIG. 2 is an elevation view and a continuation of FIG. 
1 and illustrates the upper portion of apparatus assem 
bled in accordance with the present invention; 

FIG. 3 is a section view taken at line 3—-3 of FIG. 2; 
and ' 

FIG. 4 is a sectional view taken at line 4—-4 of FIG. 
2. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The preferred arrangement of apparatus of the pres 
ent invention will now be described in detail with refer 
ence to the drawings and to FIGS. 1 and 2 in particular. 
The apparatus of the present invention provides an in 
?atable packer useful in well operations. The in?atable 
packer utilizes force fit clamping means which includes 
a mandrel section and a force fit sleeve cooperating to 
disconnectably connect one end of an in?atable sleeve 
element therebetween. The resilient member and the 
mandrel section ?t over the tubing section which ex 
tends through the resilient sleeve member. A second 
clamping means is used to secure the other end of the 
resilient sleeve member on the tubing section. Thus, 
the resilient sleeve member is connected in ?uid-tight 
relationship over the tubing section. Fluid is forced be 
tween the inside of the resilient member and the out 
side of the tubing section to in?ate the resilient mem 
ber to sealingly engage the inside of a well. The in?at 
able packer is illustrated inside of well casing 22. The 
casing 22 is used to line the wall of the well as is known 
in the art. 
An in?atable resilient sleeve member 10 is discon 

nectably connected at its upper and lower ends in ?uid 
tight relationship to an elongated tubing section 12. 
The connection is made by releasable force ?t clamp 
ing means indicated generally by the numerals 14 and 
16. The'tubing section 12 extends through the clamp 
ing means 14 and I16. The upper end of the tubing sec 
tion 12 is usually connected into a segmented tubing 
string which extends to the top of the well. If desired, 
however, the tubing section may be connected through 
an appropriate linkage system to a wireline. In this 
event, suitable in?ation devices for in?ating the in?at 
able element are run into the well with the tubing sec 
tion on the wireline. When the tubing section is run into 
the well on a segmented tubing string, the resilient 
sleeve member 10 is in?ated by ?owing a fluid such as 
gas or liquid down the interior of the tubing string into 
the tubing section and then through the tubing section 
through a suitable hole or holes 20 therein provided. 
The lower end of the tubing section 12 is connected 

to a ?oat shoe 24 by means of an intermediate sub 26. 
The ?oat shoe 24 has a plurality of holes 28 to permit 
entry of well ?uids into the interior of the shoe 24. An 
upwardly opening check valve, such as ?apper valve ' 
30, is located in the ?oat shoe 24 above the holes 28. 
When the ?apper valve is open, well ?uids can commu 
nicate with the interior of the tubing section 12 and the 
other tubing connected thereabove. 
When well liquids are encountered when the in?at 

able packer of the present invention is being run into 
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a well on a segmentedtubing string, the ?apper valve 
30 opens to permit entry of the well ?uids into the inte 
rior of the tubing section 12 and the tubing string. This 
equalizes the pressure on the interior and the exterior 
of the packer and permits later in?ation of the in?at 
able resilient sleeve member 10 by means of a relatively 
small pressure differential. This is so because the pres 
sure needed to in?ate the resilient sleeve does not need 
to overcome the well pressure. 
When fluid is injected into the tubing section from 

above to apply pressure to the in?atable resilient sleeve 
member 10 the ?ipper valve 30 is closed by the pres 
sure and the resilient member 10 is expanded by means 
of ?ow into the annular chamber 11 between the tubing 
section 12 and the resilient sleeve member 10. Even 
though a column of well liquids may extend up the inte 
rior of the tubing and into the annular chamber 11 the 
packer is still in?ated by pressurizing the tubing string 
from the surface. After the in?atable packer operation 
is completed and it is desired to de?ate the packer and 
remove it from the well, a drain port is opened below 
the tubing section 12 to allow the interior of the tubing 
to drain. Thus knock-off plug 32 is positioned in the 
adapter sub 26. A sinker bar (not shown) is used to 
shear off the back of the plug 32 to open communica 
tion from the inside of the tubing to the well annulus. 
If desired, a sliding sleeve valve may be used instead of 
the knock-off plug. 
The in?atable resilient sleeve member 10 of the 

packer is preferably formed of rubber on a rubber-like 
material. The sleeve must be capable of being ex 
panded and retracted numerous times. In preferred 
form the resilient sleeve is formed by extruding a sleeve 
of rubber stock material of suitable diameter for the 
particular packer desired. Suitable reinforcing may also 
be desirable in the rubber sleeve. Physical properties of 
the rubber used in one suitable resilient sleeve were 
found to be as follows: elongation 450% minimum; ten 
sile strength 2500 lbs./in.2; shore hardness 70; and tear 
250 lbs/inch. 
The in?atable sleeve member 10 of the packer is con 

nected at its upper and lower ends in ?uid-tight rela 
tionship by force fit clamping means 14 and 16. The 
clamping means 14 and 16 disconnectably connect the 
?exible sleeve 10 in position over the tubing section 12. 
The disconnectable connection provided by the clamp 
ing means permits easy ?eld repair or “dressing” of the 
packer. Thus if the ends of the sleeve wear or abrade 
near the clamping means, then one or more of the 
clamps is opened and the worn end of ends of the 
sleeve trimmed off. The sleeve is then reconnected into 
the clamping means and the packer is again ready for 
use. 

The clamping means of the present invention in 
cludes a mandrel section 34 which ?ts closely in sliding 
relationship over the tubing section 12. The outside 
surface of the mandrel has a number of annularly ex 
tending serrations 46. Since the clamping means is 
slideable on the tubular section it may be repositioned 
on the tubular section to accommodate a resilient 
sleeve member which has been shortened by ?eld 
dressing. A pair of interior O-rings 36 and 38 located 
between the inside of the mandrel and the outside of 
the tubing section provide a ?uidtight seal between the 
tubing section 12 and the mandrel section 34. Retain 
ing rings 40 and 42 are connected in selected grooves 
on the exterior of the tubing section 12 above and 
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4 
below the mandrel section 34 to limit the movement of 
the clamping means on the tubing section. It is noted 
that the retaining rings 40 and 42 can easily be snapped 
off and repositioned in other grooves located on the 
tubing section 12. Thus if the flexible sleeve 10 is short 
ened during field dressing, the retaining rings 40 and 42 
are disconnected and the serrated mandrel and the 
force fit sleeve of the clamping means are moved to a 
new position on the tubing section 12 and the retaining 
rings connected to a groove located at such location. In 
this regard, a series of grooves may be formed at conve 
nient locations on the tubing section so that shortening 
of the resilient sleeve member may be done and retain 
ing rings connected to the tubing to secure the clamp 
ing means holding the shortened resilient sleeve in 
place. A force fit sleeve 52 cooperates with the man 
drel section to releasably hold one end of the resilient 
sleeve member 10. The shortened resilient sleeve is 
then reconnected to the tubing strip by the clamping 
means at such position. 
The outside portion of the mandrel 34 which engages 

the resilient sleeve 10 has a series of radially extending 
serrations 46 located on one end beneath a?ange 44 
formed on the upper portion of the mandrel 34. The 
portion of the mandrel above the ?ange 44 is provided 
with a groove which contains a retaining ring 54 to pre 
vent sleeve 52 from undesirable upward movement. 
The interior of sleeve 52 is provided with annular pro 
tuberances 48 which cooperate with the serrated por 
tion of the mandrel section 34 to grip an end of the re‘ 
silient sleeve 10. A shoulder on the sleeve 46 mates 
with the radial ?ange 44 of the mandrel section to limit 
travel of the sleeve over the mandrel section. The 
sleeve and the mandrel cooperate to disconnectably 
hold the end of the resilient sleeve member. The resil 
ient member may be connected or disconnected by uti 
lizing a pneumatic or hydraulic jack to force the force 
fit sleeve 52 up over the mandrel section 34. Retaining 
ring 4(1) is useful during such an operation to limit travel 
of the mandrel section 34 so that the sleeve 52 may be 
slipped off. Connection of the sleeve 52 and the man 
drel around the end of the resilient member and is done 
by forcing the sleeve down over the resilient member. 
Retaining ring 42 keeps the mandrel from slipping 
along the tubing during the make up operation. 
The in?atable packer of the present invention is 

readily assembled. The tubing section 12 is placed in a 
suitable position to receive the in?atable resilient 
sleeve member 16. One end of the resilient sleeve 10 
is trimmed and beveled on the exterior surface as 
shown in FIG. 2. The resilient sleeve member 10 is slid 
over the tubing section 12 and an inside retaining ring 
42 is snapped into a groove at a desired location on the 
tubing section 12. The mandrel section 34 is slipped 
over the end of the tubing section 12 and moved to 
contact retaining ring 42. An outer retaining ring 40 is 
then installed in a groove in tubing section 12 on the 
other side of the mandrel 34. The resilient sleeve mem 
ber 10 is then slipped over the outside of the mandrel 
34 and is butted against a ?ange 44 formed on the 
upper exterior portion of the mandrel 34. The other 
end of the resilient sleeve member is cut to a predeter 
mined length and is beveled for connection into clamp? 
ing means 14. The retaining ring 40 on the other end 
of tubing section 12 is removed and the mandrel sec 
tion 34 and the resilient sleeve member 10 are moved 
up the tubing section 12 to expose a groove for the in 
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side retaining ring (not shown) of clamping means 14. 
A retaining ring is installed in this groove and a mandril 
section 53 is slipped over the lower end-of tubing sec 
tion 12 in contact with this retaining ring. An outside 
retaining ring 51 is then positioned in a groove on the 
tubing section 12 on the other side of the mandrel 53. 
The resilient sleeve 10 and the upper mandrel 34 are 
then moved down the tubing section 12 to permit the 
other end of the resilient sleeve member 10 to be 
forced over the outer portion of the lower mandrel 53. 
Forced ?t sleeves 52 and 55 are placed over the tubing 
section 12 in position to be installed over the ends of 
the resilient sleeve 10. The forced ?t sleeves 52 and 55 
are formed over the resilient sleeve member 10 by suit 
able means such as a hydraulic jack. After the forced 
fit sleeves 52 and 55 are in position, the outside retain 
ing rings 50, 51 and 40, 54 are installed and the packer 
is ready to be run. 
The in?atable packer is also readily repaired in the 

field if the resilient sleeve member 10 is damaged near 
a clamping means. If, for example, a portion of the in 
?atable resilient sleeve member 10 were damaged near 
the clamping means indicated generally at 16, field re 
pair of the packer is readily accomplished as set out 
below in detail. The retaining ring 54 positioned in a 
groove on mandrel section 34 is removed and the force 
?t sleeve 52 is removed from the mandrel section 34. 
The damaged portion of the resilient sleeve member 10 
is cut off by suitable means such as a sharp knife. The 
cut is located so that it removes the damaged portion 
of the sleeve member 10 and so that the shortened 
sleeve member 10 is in proper location with respect to 
other retaining ring grooves located on the tubing sec 
tion 12. The retaining ring 51 on the other end of the 
tubing section is removed and the resilient sleeve mem 
ber 10 and the clamping means indicated generally by 
14 are moved to expose a new retaining ring groove on 
the other end of the tubing section 12. A retaining ring 
is connected into this groove and the mandrel 34 is 
moved in position adjacent this ring. A retaining ring is 
snapped into a groove on tubing section 12 above the 
mandrel 34 in this new position. The resilient sleeve 
member 10 is then moved over the mandrel 34 in a po 
sition abutting ?ange 44. The force ?t sleeve 52 is then 
forced over the end of the resilient groove member 10 
to reconnect the resilient sleeve member. Retaining 
ring 54 is replaced to locate the force ?t sleeve in place. 
Retaining ring 51 is positioned at the other end of the 
packer to complete the connection. 
Typically, the resilient sleeve member 10 is formed 

by extruding a rubber tube in a manner well known in 
the art. The rubber is cured to an appropriate extent 
and is cut to a desired length. Resilient sleeve members 
up to 33 feet in length have been used in accordance 
with the present invention. Typical dimensions of resil 
ient sleeve members and force ?t clamping means 
which have provided good results in ?eld operations 
are set out below. A relatively small diameter tube was 
successfully connected by the force ?t clamping means 
of the present invention. The rubber tube had an inside 
diameter of 2% inches and an outside diameter of 2% 
inches. The outside diameter of the mandrel section in 
cluding the annularly extending serration 46 was 2.50 
inches and the inside diameter of the annular protuber 
ances 48 of the force ?t sleeve 52 were 2.90 inches. In 
a larger packer a resilient sleeve member was formed 
having an inside diameter of 3% inches and an outside 
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6 
diameter of 4V2 inches. In this instance a mandrel sec 
tion was used having an outside diameter of 3.387 
inches including the serration. The inside diameter of 
the annularly extending protuberance of the force fit 
sleeve 52 was 4.453 inches. In the case of the smaller 
packer a ram force of between 5,600 to 7,000 pounds 
was used to connect the force fit sleeve over the man 
drel. In the larger packers from 10,600 to 14,100 
pounds of ram force were used to make this connec 
tion. 
Thus in summary the present invention provides a 

field dressable in?atable packer which includes an 
elongated resilient sleeve positioned over a tubing sec 
tion. Force fit clamping means are provided to discon 
nectably connect the ends of the sleeve in ?uid-tight 
relationship to the tubing section. Means are provided 
for in?ating the sleeve to cause it to expand. The 
clamping means disconnectably connect at least one 
end of the resilient sleeve to the tubing section in ?uid 
tight relationship therewith and includes a mandrel sec 
tion having a central opening to slidably receive the 
tubing section. The mandrel is provided with serrations 
on the outside of one end for engagement inside the re 
silient sleeve. A force fit sleeve having inner protuber 
ances ?ts over the mandrel section and is adapted to 
engage the outside of the end of the resilient sleeve 
member. As the sleeve is forced down on the resilient 
sleeve member the member is compressed and forced 
against the serrations of the mandrel. The resilient 
sleeve member is thus engaged between the mandrel 
section and the force fit sleeve. 
Although certain preferred embodiments of the pres 

ent invention have been herein described in order to 
provide an example of its construction and steps suf? 
cient for usage by those skilled in the art, it is to be un 
derstood that various changes and innovations in the 
structure described can be effected without departure 
from the basic principles of the invention. Changes and 
revisions of this sort which continue to rely on these 
principles are therefore deemed to be circumscribed by 
the spirit and scope of the appended claims. 
What is claimed is: 
1. An inflatable packer comprising a tubing section, 

an elongated resilient sleeve member slideably posi 
tioned over said tubing section, force ?t clamping 
means engaging said‘ sleeve member and compressing 
said sleeve member near the ends thereof to discon 
nectably connect each end of said sleeve member in 
?uid-tight relationship with said tubing section to form 
an annular chamber between said tubing section and 
said sleeve member and port means providing a pas 
sageway for ?owing ?uid into said annular chamber to 
inflate said resilient sleeve member. 

2. The packer of claim 1 further characterized in that 
said force ?t clamping means are movable longitudi 
nally with respect to said tubing section when said 
sleeve member is disconnected from said clamping 
means. 

3. The packer of claim 2 further characterized in that 
retaining rings are connected to the exterior of said 
tubing section above and below said clamping means to 
limit the movement of said clamping means on said tub 

ing section. 
4. An in?atable packer comprising a tubing section, 

an elongated resilient sleeve member removably posi 
tioned over said tubing section and forming an annular 
chamber therewith, clamping means disconnectably 
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connecting each end of said sleeve in ?uid-tight rela 
tionship with said tubular section, said clamping means 
comprising a mandrel section slideably mounted in 
fluid-tight relationship on said tubular section and a co 
operating force fit sleeve positioned over said mandrel 
section and cooperating with said mandrel section for 
receiving one end of said resilient sleeve member-there 
between to compress said end in force ?t relationship 
therebetween to provide a ?uid-tight seal between said 
sleeve member and said tubing section. 

5. The packer of claim 4 further characterized in that 
said clamping means are movable longitudinally with 
respect to said tubing section when said sleeve member 
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is disconnected from said clamping means. 

6. The packer of claim 5 further characterized in that 
retaining rings are connected to the exterior of said 
tubing section above and below said clamping means to 
limit the movement of said clamping means on said tub 
ing section. 

7. The packer of claim 4 further characterized in that 
said mandrel section has a plurality of radially extend 
ing stations on its exterior surface and said force fit col 
lar has a plurality of annularly extending protuberances 
on its interior surface cooperating to secure said sleeve 
therebetween. 

* * * * >l< 


